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PREFACE. 


While  the  general  arrangement  of  the  matter  contained  in  the 
American  Ephemeris  and  Nautical  Almanac  for  the  year  191 2  is  the 
same  as  in  the  issues  of  previous  years,  yet  advances  in  astronomy  and 
navigation  have  made  certain  changes  necessary.  The  more  important 
of  these  are  three  in  number,  to  wit, 

a.  The  lunar  distance  tables  have  been  omitted  by  authority  of 
the  Chief  of  the  Bureau  of  Equipment,  Navy  Department,  who  found 
after  investigation  that  they  are  no  longer  of  practical  use  to  navigators. 

b.  The  vacancy  of  seventy-four  and  one-half  pages  thus  created 
has  made  possible  a  large  increase  in  the  number  of  fixed  stars  with- 
out greatly  augmenting  the  size  of  the  book.  The  number  of  stars  of 
which  loday  ephemerides  are  given  has  been  increased  from  378  to 
800,  and  the  number  of  circumpolar  stars  of  which  daily  ephemerides 
are  given,  from  5  to  25,  15  of  these  being  northern  and  10  southern, 
the  total  number  of  stars  being  increased  from  383  to  825. 

c.  The  constants  of  nutation  and  aberration  adopted  by  the  Paris 
Conference  of  May,  1896,  have  been  used  in  the  body  of  the  book,  as 
they  were  in  the  volume  for  the  year  1900,  instead  of  the  Struve-Peters 
constants,  and  Part  IV,  which  contain^  ephemerides  of  stars  computed 
with  the  constants  of  the  Paris  Conference,  has  been  omitted. 

The  more  important  minor  alterations  will  be  mentioned  else- 
where. The  size  of  the  printed  page  has  been  reduced  from  8.65  by 
5.58  inches  to  8.25  by  5.00  inches,  for  the  reason  that  the  smaller  size 
seems  to  be  sufficiently  large. 

This  volume  is  divided  into  three  parts,  as  follows : 

Part  I,  Ephemeris  for  the  Meridian  of  Greenwich^  which  gives 
the  ephemerides  of  the  Sun  and  Moon,  the  geocentric  and  heliocentric 
positions  of  the  major  planets,  the  Sun's  coordinates,  and  other  funda- 
mental astronomical  data  for  equidistant  intervals  of  Greenwich  mean 
time. 

Part  II,  Ephemeris  for  the  Meridian  of  Washington^  which  gives 
ephemerides  of  the  fixed  stars.  Sun,  Moon,  and  major  planets  for 
transit  over  the  meridian  of  the  Naval  Observatory,  Washington, 
which  passes  midway  between  the  West  and  East  Transit  Circles  of 
the  Observatory.  The  mean  places  of  the  fixed  stars  and  the  data  for 
their  reduction  are  also  included  in  this  part. 

Part  III,  Phenomena^  which  contains  predictions  of  phenomena 
to  be  observed,  with  data  for  their  computation.  Washington  mean 
time  for  the  meridian  of  the  Naval  Observatory  is  used  throughout 
this  part  except  in  a  few  cases,  notably  those  of  eclipses,  where  Green- 
wich mean  time  seems  more  convenient. 

MILTON  UPDEGRAFP, 
Professor  of  Mathematics^  U.  S.  Navy^ 

Director  Nautical  Almanac:. 
Washington,  November^  igog. 
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INTRODUCTION. 


The  Bphemeris  for  the  Meridian  of  Greenwich,  comprising  Part  I  of  this 
volume,  has  been  constructed  from  various  tables  of  the  Sun,  Moon,  and  planets, 
as  stated  below,  and  the  ephemerides  of  these  bodies  for  the  meridian  of  Washing- 
ton contained  in  Part  II  have  been  computed  from  the  same  tables. 

The  Bphemeris  of  the  Sun  is  constructed  from  Professor  Nbwcomb's  Tables  of 
the  Sun,  Astronomical  Papers  of  the  American  Bphemeris,  Vol.  VI,  part  i. 

The  adopted  value  of  the  mean  equatorial  horizontal  parallax  of  the  Sun  is 
8".8o,  Paris  Conference,  May,  j8g6. 

The  Sun's  rectangular  equatorial  coordinates  are  computed  from  the  longi- 
tudes and  latitudes  by  the  following  formulae: 

X  ^  RcosX 

Y  =  R  sinX  cos  co  —  19.3  R  /S 

Z  =  R  sin  X  sin  GO  +  44.5  R  /? 

The  reductions  to  mean  equinox  are  computed  by  the  formulae — 

jdX  ^-{-YsecGo/JXsini" 

AY  «  -  X  cos  a?  J\  sin  i"  -h  ZAoo  sin  1"  +      9.1  r  /?  sin  (A.  -|-  6®) 

AZ X  sin  c»  AX  sin  \"  -  YAgo  sin  i"  -  21.0  r  R  sin  (A.  +  6°) 

where  the  numerical  coefficients  are  in  units  of  the  seventh  place  of  decimals  and 

/^  =  the  Sun's  radius  vector; 

A.  =  the  Sun's  true  longitude; 

/?=the  Sun's  true  latitude,  expressed  in  seconds  of  arc; 

a?=the  obliquity  of  the  ecliptic; 
JA.  =  the  reduction  of  longitude  for  precession  and  nutation  from  the  begin- 
ning of  the  Besselian  fictitious  year; 
J  COS  the  reduction  of  the  mean  to  the  apparent  obliquity; 

r = the  fraction  of  the  year  since  the  beginning  of  the  Besselian  fictitious  year. 

The  longitude,  latitude,  and  parallax  of  the  moon  are  derived  from  Hansen's 
'^Tables  de  la  Lune'*  (London,  1857),  the  mean  longitude  being  corrected  as  in 
previous  years,  beginning  with  the  volume  for  the  year  1883.  The  statement 
concerning  these  corrections  which  is  contained  in  the  volumes  from  1883  to  1911 
inclusive,  is  erroneous,  in  that  they  have  not  been  computed  strictly  in  accordance 
with  the  formulae  in  Nbwcomb's  Researches  on  the  Motion  of  the  Moon,  part  i,  page 
268.    The  expression  actually  used  for  these  corrections  is  as  follows: 

-i".i4-o".29i7  (t-i8oo)- 0^.0376  (t-i8oo)*-V,-i5".49COS  A 

which  is  the  same  as  the  formula  referred  to,  except  that  the  term  —  o".09  sin  A 
has  been  omitted,  and  the  constant  3'^86  has  been  replaced  by  3".76. 
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VIU  INTRODUCTION. 

The  ephemerides  of  Mercury,  Venus,  and  Mars  are  derived  from  Professor 
Newcomb's  tables  of  these  planets,  Astronomical  Papers  of  the  American  Ephemerts, 
Vol.  VI,  parts  2,  3,  and  4. 

The  ephemerides  of  Jupiter  and  Saturn  are  derived  from  the  tables  constructed 
in  this  office  by  Dr.  George  W.  Hill,  Astronomical  Papers  of  the  American  Ephem- 
eris,  Vol.  VII,  parts  i  and  2. 

The  ephemerides  of  Uranus  and  Neptune  are  derived  from  Professor  New- 
comb's  tables  of  these  planets.  Astronomical  Papers  of  the  American  Ephemeris, 
Vol.  VII,  parts  3  and  4. 

The  nutation  used  in  computing  the  ephemerides  of  the  Sun,  Moon,  and  planets 
has  been  taken  from  Tables  XXXII  and  XXXIII  of  Newcomb's  Tables  of  the  Sun, 
Astronomical  Papers  of  the  American  Ephemeris,  Vol.  VI,  part  i,  and  is  given  at 
intervals  of  five  dajrs  on  page  214.  The  formulae  from  which  the  nutation  is  com- 
puted are  as  follows,  the  time  interval  T  being  expressed  in  units  of  100  years» 
reckoned  from  1900.    See  Tables  of  the  Sun,  page  26. 

dtp  =  -(i7''.234  +  o".oi7  T)  sin  ft  de  ^  +9".2i4  cos  ft 
+  o".209  sin  2  ft  —  o".090  cos  2  ft 

—  i".257  sin  2  L  -f  0^.546  cos  2  L 

-  o".049  sin  (3  L  +  78^.7)  +o".02i  cos  (3  L  +  78^.7) 
+  o".iio  sin  (L  +  75*'.3)                          -o".oo9  cos  (L  -  78^.7) 

These  formulae  for  the  nutation  are  practically  the  same  as  those  used  in  the 
reduction  to  apparent  place  of  the  10-day  stars,  pages  287  to  486. 

The  list  of  825  stars  contained  in  Part  II  has  been  selected  from  Newcomb's 
Catalogue  of  Fundamental  Stars,  Astronomical  Papers  of  the  American  EphemeriSf 
Vol.  VIII,  part  2.  The  mean  places  and  annual  variations  of  the  stars  have  been 
taken  from  Newcomb's  Catalogue,  except  that  those  of  e  Hydri,  38  Horologii  (G), 
and  TT  Centauri  have  been  taken  from  **Veroeffentlichungen  des  Koeniglichen  Astro- 
nomischen  Rechen-Instituts  zu  Berlin,  No.  jj.'* 

The  relative  accuracy  with  which  the  places  of  the  stars  are  determined  in 
both  right  ascension  and  declination,  may  be  estimated  approximately  from  the 
mean  errors  for  the  year  1920,  given  on  pages  51 1-5 17,  and  taken  from  Astronomical 
Papers  of  the  American  Ephemeris,  Vol.  VIII,  part  2,  pages  370-382. 

The  constants  of  precession,  nutation,  aberration,  and  obliquity  of  the  ecliptic, 
used  in  the  reduction  of  stars  to  apparent  place,  are  given  on  page  214,  and  the 
formulae  for  the  computation  of  the  Besselian  and  Independent  Star  Numbers  are 
given  on  page  216,  the  coefficients  being  those  given  by  Professor  Newcomb  in 
Bulletin  Astronomique,  Tome  XV,  page  241. 

The  terms  of  short  period  of  the  nutation  depending  on  the  Moon's  mean 
longitude  are  tabulated  for  Washington  mean  midnight  of  each  day  on  pages 
231-232,  and  have  been  taken  from  Tables  XXXIV  to  XXXVII  of  Newcomb's 
Tables  of  the  Sun  mentioned  above,  which  tables  are  computed  from  formulae  given 
on  page  27  of  the  same  work. 

The  method  by  which  the  right  ascensions  and  declinations  of  the  stars  inter- 
polated from  the  10-day  ephemerides  (pp.  287-486)  are  corrected  for  the  effect  of 
these  short-period  terms  is  given  on  page  217. 

According  to  the  formulae  on  pages  216  and  217  the  star  constants  a,  6,  c,  d, 
a\  b\  c',  d'  are  computed  for  each  star  from  its  mean  place  at  the  beginning  of  the 
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IX 


year,  but  if  strict  accuracy  is  required  they  should  be  computed  from  the  star's 
mean  place  at  date,  and  the  following  second  order  terms  should  be  added  to  the 
usual  expressions  for  the  reduction  from  mean  to  apparent  place,  namely — 


To  a— ao 

s 
-ho.ooo  003  T^  sin  <x 


To  d-d. 


n 


3 


tan  d 


—0.000  149  T^  cos 
—0.000  0650  T^  sin  3  a 
+0.000  0103  sin  2  Q  cos  2a^tan  ^d 
—0.000  0107  cos  2  Q  sin  la 
4-0.000  0620  sin  2  O  cos  id 
—0.0000622  cos  2  0  sin  ia 
4-0.000  0513  sin  (0+0)  cos  2d 
— 0.000  0507  cos  (0+Q)  sin  ia 
+0.000  0097  sin  (0—0)  cos  2a 
—0.000  0053  cos  (0-0)  sin  aa 


tan  b 


sec'd 


tan  ^  sec  ^ 


+0.000  975  T*  sin  'a 
—0.000  023  cos  2  0 
—0.000  080  cos  2  0  cos  2a 
—0.000  077  sin  2  Q  sin  2a 
+0.000  040  cos  2  0 
—0.000  467  cos  2  0  cos  2  a 
—0.000  465  sin  2  0  sin  2a . 
—0.000  039  cos  (0+0) 
—0.000  380  cos  (0+0)  cos  2a 
—0.00c  385  sin  (0+0)  sin  2a 
—0.000  380  cos  (0—0) 
—0.000  040  cos  (0—0)  cos  2a 
—0.000073  sin  (0—0)  sin  2a 


sin  b  tan  b 


These  terms  are  negligible  for  stars  whose  declination  is  numerically  less  than 
80°,  but  in  computing  the  apparent  places  given  in  the  American  Ephemeris  they 
have  been  applied  whenever  sensible. 

The  apparent  places  of  a  Canis  Majoris  (Sirius),  cr  Canis  Minoris  (Procyon), 
a^  Centauri  and  61  Cygni  have  been  corrected  for  the  effect  of  annual  parallax, 
the  adopted  constants  of  parallax  being  o".38,  o".27, 0^.75,  and  o".40,  respectively. 

The  apparent  places  of  a  Canis  Majoris  (Sirius),  a  Cams  Minoris  (Procyon), 
and  a*  Centauri  have  been  corrected  for  the  effect  of  orbital  motion,  as  tabulated 
on  pages  98  and  99  of  "  VeroeffenUichungen  des  Koeniglichen  Astronomischen  Rechen- 
Instituts  zu  Berlin,  No.  jj,'*  AuwER's  elements  were  used  for  Sirius  and  Procyon, 
and  Sbe's  elements  for  a*  Centauri.    The  values  of  these  corrections  are — 


Sirius. 

Procyon. 

a'  Centauri. 

1912.0     1913.0 

1912.0    1913.0 

1912.0     1913.0 

^a 

—  0P.218  — 0P.223 

—  0^.042  —  0P.048 

+  0P.693  +o'».686 

M 

-o".38  -o''.52 

-o".66  -o".57 

+  7".22   +7"  .00 

[In  former  issues  of  the  Atnencan  Ephemeris,  values  differing  from  the  above, 
were  used  for  Sirius  and  Procyon,  and  no  correction  was  applied  to  a*  Centauri.] 
The  mean  places  of  these  three  stars  as  printed  are  those  derived  from  Nsw* 
comb's  Ftmdamental  Catalogue,  without  correction,  being  in  each  case  the  position 
of  the  center  of  gravity  of  the  system. 

The  values  of  J  a  and  ^d  which  are  given  for  the  companions  to  the  stars 
Y  Andromedae,  ^  Ursae  Majoris -and  61  Cygni  have  been  taken  from  the  Greenwich 
10- year  catalogue  for  1890,  those  for  a  Cruds  from  the  Cape  Catalogue  for  1900, 
and  those  for  a  Geminorum  from  Dobbrck's  elements  in  the  Astfonomische  Nach- 
richten  No.  3970. 

The  magnitudes  of  the  stars  have,  with  a  few  exceptions,  been  taken  from 
Annals  of  the  Harvard  College  Observatory,  Vol.  L. 

In  general,  the  names  of  the  stars  are  the  same  as  in  Nbwcomb's  Suggested 
List  of  Fundamental  Stars,  except  that  the  Plamsteed  number  has  been  omitted 
in  all  cases  where  Greek  or  italic  letters  are  available.     In  some  cases  the  con- 
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stellation  and  number  of  the  uranometries  of  Heis  or  Gould  have  been  used.  In 
aU  such  cases,  Heis  or  the  letter  G  in  parentheses,  follows  the  constellation  name, 
as,  for  example,  5  Cassiopeiae  (Heis)  and  38  Horologii  (G). 

The  stars  occulted  by  the  Moon,  pages  567-570,  have  been  selected  from  the 
catalogue  of  zodiacal  stars  contained  in  Vol.  VIII,  Part  3,  Astronomical  Papers  of 
the  American  Ephemeris,  and  the  mean  places  for  191 2.0  have  been  derived  from 
the  same  catalogue. 

In  Part  III  the  elements  of  eclipses  of  the  Sun  and  occultations  of  stars  by 
the  Moon  are  given  in  accordance  with  Bessbl's  method,  the  special  forms  employed 
being  a  modification  of  those  developed  in  Chauvenet's  Spherical  and  Practical 
Astronomy. 

In  the  computation  of  the  elements  of  Eclipses  of  the  Sun,  the  following 
corrections  to  the  longitude,  latitude,  and  parallax  of  the  Moon,  deduced  by  the 
late  Prof.  Simon  Newcomb  from  recent  observations  of  occultations  of  stars  by 
the  Moon,  have  been  applied.  These  corrections  have  been  assumed  in  each  case 
to  be  constant  during  the  eclipse. 


G.  M.  T. 

dv 

6b 

dx 

1912 

// 

// 

// 

April  17**   0** 

+  9-8 

+  1-7 

+  0.4 

Oct.    10     2 

+  7-8 

+  0.4 

-fO.4 

The  satellites  of  Mars  are  computed  from  manuscript  tables  based  upon 
elements  deduced  by  Prof.  Walter  S.  Harshman. 

The  eclipses  of  Jupiter's  satellites  are  computed  from  a  Continuation  of 
Damoiseau's  Tables.  The  occultations,  transits,  etc.,  are  computed  from  Wool- 
house's  tables,  published  in  the  British  Nautical  Almanac  for  1835;  Table  II  of 
each  satellite  having  been  adapted  to  Damoiseau's  tables. 

The  Vth.  satellite  of  Jupiter  is  computed  from  manuscript  tables  based  upon 
unpublished  elements  deduced  from  the  observations  of  Prof.  £.  E.  Barnard. 

The  dififerential  coordinates  of  Jupiter's  Vlth.  and  Vllth.  satellites  have  been 
computed  from  elements  and  tables  published  in  Lick  Observatory  Bulletin  No.  112 
and  in  Astronomische  Nachrichten,  Vol.  174,  p.  359,  respectively. 

The  elongations  and  conjunctions  of  the  satellites  and  the  positions  of  the 
rings  of  Saturn  are  computed  from  manuscript  tables  based  on  Prof.  H.  Struve's 
elements  as  published  in  Bechachtungen  der  Saturnstrabanten,  St.  Petersburg,  1898. 
The  differential  coordinates  of  Phoebe  have  been  computed  from  elements  and 
tables  printed  in  the  Annals  of  Harvard  College  Observatory,  Vol.  LIII,  No.  VI. 

The  apparent  dimensions  of  the  rings  of  Saturn  are  computed  from  Bessel's 
data,  except  those  for  the  dusky  ring,  which  are  based  on  the  observations  of 
various  astronomers. 

The  elongations  of  the  satellites  of  Uranus  are  computed  from  the  data  of 
Professor  Newcomb's  Uranian  and  Neptunian  Systems,  Washington  Observations, 
1873,  Appendix  I. 

The  elongations  of  the  satellite  of  Neptune  are  computed  from  manuscript 
tables  based  upon  the  late  Prof.  A.  Hall's  elements  published  in  the  Astronomical 
Journal,  1898,  Vol.  XIX,  p.  65. 
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The  adopted  apparent  semidiameter  of  the  Sun  at  the  Earth's  mean  distance 
is  1 6'  I'^5o;  while  in  the  computation  of  eclipses,  the  value  given  by  AuwERS  in 
the  Astronomische  Nachrichten,  1891,  Bd.  128,  S.  367,  is  employed,  viz,  15'  59".63. 

The  apparent  semidiameter  of  the  Moon  is  computed  from  the  Moon's  equa- 
torial horizontal  parallax,  tt,  by  the  formula, 

8=0.272  506  7C  +  l".50 

where  the  constant  0.272  506  is  based  on  data  from  occultations  given  by  Mr. 
J.  Peters  in  the  Astronomische  Nachrichten,  1895,  Bd.  138,  S.  147;  and  the 
constant  I'^50  is  added  to  cover  the  average  effect  of  irradiation. 

The  value  of  the  Moon's  semidiameter  employed  in  the  computation  of  eclipses 
is  computed  from  the  formula, 

8=0.272  274  Tt 

the  constant  being  the  one  used  in  this  Bphemeris  prior  to  1902. 

The  adopted  semidiameters  of  the  planets  are  given  on  page  XIII  and  the 
parallaxes  of  the  8un  and  Moon  on  page  XII. 

The  stellar  magnitudes  of  the  planets  given  on  pages  607-609  have  been 
computed  from  formulae  given  by  Dr.  G.  MuELLER  in  the  Potsdam  Observations, 
vol.  8,  p.  366. 

In  the  list  of  observatories,  pages  650-659,  the  latitudes  given  are  in  most 
cases  astronomical.  In  some  instances  they  have  been  determined  by  geodetic 
triangulation  from  other  points.  The  reductions  from  geographic  to  geocentric 
latitude,  ^'-<p,  and  the  distance  from  the  center  of  the  earth,  p,  are  computed 
from  the  formuke  for  Clarke's  8pheroid  of  1866  as  given  on  page  XII. 
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ASTRONOMICAL  CONSTANTS. 


// 


Paris  Conference. 


Newcomb. 


Solar  Parallax 8.80 

Constant  of  Nutation 9.21 

Constant  of  Aberration 20.47 

General  Precession 5o".25644-o".ooo222(t— 1900) 

Obliquity  of  the  Ecliptic  ....     23''  27'  8".26-o''.4684(t- 1900) . 
Equatorial  Horizontal  Parallax  of  the  Moon     ....     57'2".68*     (Newcomb). 
Mean  distance  Earth  to  Moon  384395  kilometers=238  85i  miles,  or  60.2669  radii. 
Mean  distance  Earth  to  Sun  149  499935  kilometers  ==92  894767  statute  miles. 
Velocity  of  light  299  860  kilometers  =  186324  statute  miles  per  second  (Newcomb 

and  Michelson). 
Light  travels  unit  distance  in  498^.566. 
Gaussian  Gravitation  Constant,  tk=o.oi7  202  099=3  548".i87  61. 

m  »  2h 

Acceleration  in  one  sec.  due  to  gravity, ^=9.8060— 0.0260 cos  2  qf—  :^^4 

«  «,  f       ^  Helmert. 

m  m  2h 

Length   of  seconds   pendulum,  7=0.993  549— 0.002  631  cos  2  9?——/. t 

R 

Length  of  the  year:  d 

Tropical  (ordinary) .     365.242  198  79  —  0.000  000  0614  (t  —  1 900) 

Sidereal     ....     365.25636042  4- 0.000 000 001 1  (t—  1900)  [  Newcomb. 

Anomalistic    .     .     .     365.259641 34 -fo.ooooooo304(t— 1900) 

Length  of  the  month:  d    h    m 

Synodical  (ordinary) 29  12  44     2.8 

Tropical 27     7  43    4.7 

Sidereal 27    7  43  11. 5 

Anomalistic 27  13  18  33.1  i 

Length  of  the  day:  h    m      s 

Sidereal 23  56    4.091  of  mean  solar  time. 

Mean  Solar 24    3  56.555  of  sidereal  time. 

Dimensions  of  the  Earth  (Clarke's  Spheroid  of  1866). 

Equatorial  Radius,  0=6378.206  kilometers  or  3963.23  statute  miles. 
Polar  Radius,  6=6356.584  **         0^3949.79       "  " 

Flattening,  -^^  = 

a       295.0         

Logarithm  of  the  eccentricity -^^ =  log  6  =  8.915  251  28 

Logarithm  radius = log  p = 9*999  2645 + 0.000  7374  cos  2  ^  —  0.000  001 9  cos  ^<p. 
Reduction  from  geographic  latitude  qf  to  geocentric  latitude  <p', 
^'—  ^=  —11'  40^.44  sin  2  9>4-  i".i9  sin  4  <p. 

I  meter=  3.280  8333  feet,     i  foot  =  0.304  8006  meters. 
I  statute  mile  =  0.868  392  nautical  or  geographical  miles. 
I  nautical  mile=  1.151  553  statute  miles. 

^  The  paraJlax  used  in  the  computation  of  the  ephemeris  of  the  Moon  contained  in  this  volume  is  57'  a^.aj 
(Hansen). 

t  k>  is  the  acceleration  due  to  the  Sun's  attraction  at  the  mean  distance  of  the  Earth  from  the  Sun,  which  is 
also  the  astronomical  unit  of  distance,  the  unit  of  time  heing  one  mean  solar  day. 

X  9*latitude.  h  ^^ elevation  above  sea  level  in  meters,  and  log  R  ^^  6. 804 16. 
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SBMIDIAMBTBRS  OF  THE   SUN,    MOON,    AND   PLANBTS. 


At  imit 

Name.  Distance. 

f        it 

Sun IS  59.63 

Moon 15  31.91* 

Mercury 3.34 

Venus 8.55 

Mars 5.05 

Jupiter  (Equatorial)    .     .  i  40.20 

Jupiter  (Pblar)  ....  i  34-i2 

Saturn  (Ei|uatorial)     .     .  i  24.88 

Saturn  (Polar)    ....  i  17.47 

Uranus 33-52 

Neptune 38.66 


At  mean 

least 
Distance. 

In  Kilo- 
meters. 

In  Statute 
Miles. 

Authority. 

•      ■ 

695  533.61 

432  183.68 

Auwers. 

•      • 

I  736.69 

1079.13 

Newcomb. 

545 

2  420.83 

I  504.24 

Le  Verrier. 

30.90 

6  197.01 

3  850.67 

Peirce. 

9.64 

3  660.22 

2  274.37 

Peirce. 

23.84 

72  624.56 

45  127.16 

Am.  Eph. 

22.40 

68217.80 

42  388.90 

Peirce. 

9.94 

61  520.69 

38  227.48 

Barnard. 

9.07 

56  149.95 

34  890.23 

Barnard. 

1.84 

24  295.16 

15  096.43 

Am.  Eph. 

1.33 

28  020.61 

17411.34 

Am.  Eph. 

ELEMENTS  OF  THE  PLANETARY  ORBITS  FOR  THE  EPOCH  1912 — ^January  0<*  G.  M.  T. 

Mean  Longi-                   Mean  Longi-  Mean  Longi-  Indina- 

tude  at  the                      tude  of  the                    tude  of  the  tion  to  the 

Name.                                        Epoch.                          Perihelion.                        Node.  BcUptic. 

o         /         //                                   o          /        //                                 O         /           //  O        /        // 

5   Mercury "5    4    326              76    5  10.9  47  17  17.4  7    o  11.2 

9   Venus 165     4  20.94  »30  19  58.0  75  53  i5-5  3  23  37.5 

©  Earth 99  47  20.22  loi  25  37.7                    ...  ... 

$  Mars 70  45     5.47  334  26  21.8  48  52  42.6  1  51     1.0 

%  Jupiter 242  24  21.96              12  54  18.0  99  33  33.3  I  18  29.1 

\l    Saturn 53  23  10.90              91   19  26.1  112  53  17.7  2  29  30.6 

§  Uranus 294  57     2.33  169  14  25.8  73  33     2.1  o  46  21.9 

^  Neptune in  24  32.14              43  51  38.2  130  48  38.9  i  46  41.2 


Name. 

5   Merctuy  . 
9  Venus 
©  Earth  .     . 
$  Mars    .     . 
%  Jupiter 
\   Saturn 
S   Uranus 
tp  Neptune  . 


Eccen- 
tricity. 

0.205  6167 
0.006  8150 
0.016  7460 

0-093  3198 
0.048  3570 

0.055  84S2 

0.0470781 

0.0085410 


Mean  Dis- 
tance. 

0.387  099 

0.723  331 
1. 000  000 

1.523688 

5.202  803 

9538  843 

19.190978 

30.070  672 


Logarithm 

of  the  mean 

Distance. 

9.587  8216 

9.859  3374 
0.0000001 

0.182  8962 

0.7162374 

0-9794957 
1.283  0971 

1.478  1431 


Mean  daUy 
Motion. 


// 


14732.420 
5  767.670 

3548.193 
I  886.519 

299.128 

120.455 

42.23 

21.53 


Logarithm  of 

Mass  in  unit 

of  Sun's  Mass. 

3.221  8487  —  10 
4.3893398-10 
4.482  2896  —  10 
3-5095499-10 
6.9799082  —  10 
6.4557335-10 
5.6407528  —  10 
5705  5338-10 


The  elements  of  the  four  inner  planets  are  derived  from  those  given  by  New- 
comb  in  Vol.  VI  of  the  Astronomical  Papers  of  the  American  Ephemeris,  and  are 
the  same  as  those  used  in  computing  the  ephemerides  of  these  planets.  Those  of 
Jupiter,  Saturn,  Uranus,  and  Neptune  are  taken  from  Vol.  VII  of  the  Astronomical 
Papers  for  the  epoch  of  the  tables.  They  are  reduced  to  191 2  by  applying  Le 
Verrier's  variations,  and  can  not  be  regarded  as  being  strictly  identical  with  the 
elements  used  in  computing  the  ephemerides  of  those  planets  in  this  volume. 


^At  mean  distance. 
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ANNIVERSARIES  AND  FESTIVALS,  1912. 


New  Year's  Day Jan.      i 

Epiphany Jan.     6 

Septuagesima  Sunday Feb.     4 

Lincoln's  Birthday Feb.   12 

Quinquagesima  (Shrove  Sunday)        .  Feb.   18 

Ash  Wednesday Feb.  21 

Washington's  Birthday  Feb.  22 

Pahn  Sunday Mar.  31 

First  Day  of  Passover Apr.     2 

Good  Friday Apr.     5 

Easter  Sunday Apr.     7 

Rogation  Sunday May   12 

Ascension  Day  (Holy  Thursday) May    16 

Hebrew  Pentecost  (Shebuoth) May   22 

Pentecost  (Whit  Sunday) May  26 

Memorial  Day May  30 

Trinity  Sunday June    2 

Corpus  Christi June    6 

Independence  Day July     4 

Labor  Day  (except  in  certain  States)  ....  Sept.    2 

Day  of  Atonement  (Yom  Kippur) Sept.  21 

First  Day  of  Tabernacle  (Sucoth) Sept.  26 

General  Election  Day  (except  in  certain  States)  Nov.    5 

Thanksgiving  Day Nov.  28 

First  Sunday  in  Advent Dec.     i 

Christmas  Day Dec.  25 
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CHRONOLOGICAL  ERAS  AND  CYCLES. 


CHRONOLOGICAL  ERAS. 

THB  YBAR  19 1 2,  WHICH  COMPRISBS  THB'LATTBR  PART  OP  THB  I36TH  AND  THB  BBGINNING  OP  TH8 
137TH  YBAR  OP  THB  INDBPBNDBNCB  OP  THB  UNITBD  STATBS  OP  AMBRICA,  CORRBSPONDS 


11 


It 


II 


If 


The  year  6625  of  the  Julian  Period; 

7420-7421  of  the  Byzantine  era,  the  year  7421  commencing  on  Sep- 
tember I ; 
5672-5673  of  the  Jewish  era,  the  year  5671  commencing  on  September 

12,  or,  more  exactly,  at  sunset  on  September  11 ; 
2665  since  the  foundation  of  Rome,  according  to  Varro; 
2659  since  the  beginning  of  the  era  of  Nabonassar,  which  has  been 
assigned  to  Wednesday,  the  26th  of  February  of  the  3967th 
year  of  the  Julian  Period;  corresponding,  in  the  notation  of 
chronologists,  to  the  747th,  and,  in  the  notation  of  astronomers, 
to  the  746th  year  before  the  birth  of  Christ; 
2688  of  the  Olympiads,  or  the  second  year  of  the  672d  Olympiad, 
commencing  in  July,  1912,  if  we  fix  the  era  of  the  Olympiads 
at  775)4  years  before  Christ,  or  near  the  beginning  of  July  of 
the  year  3938  of  the  Julian  Period; 
2224  of  the  Grecian  era,  or  the  era  of  the  SZhBVCJDM,  which  began 
near  the  vernal  equinox  of  the  year,  —  311  =  B.  C.  312,  =  4402 
of  the  Julian  Period; 
1628  of  the  era  of  Diocletian; 

2572  of  the  Japanese  era  and  to  the  43d  year  of  the  period  entitled 
"Meiji." 
The  year  1331  of  the  Mohammedan  era,  or  the  era  of  the  Hegira,  begins  on 
the  nth  day  of  December,  i9i2.' 

The  first  day  of  January  of  the  year  1912  is  the  2,419,403d  day  since  the  com- 
mencement of  the  Julian  Period. 

CHRONOLOGICAL  CYCLES. 


It 


II 


Dominical  Letter GF 

Epact II 

Lunar  Cycle  or  Golden  Number      13 


Solar  Cycle 17 

Roman  Indiction      ....         10 
Julian  Period        6625 
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SYMBOLS  AND  ABBREVIATIONS. 


O  The  Sun. 

C  The  Moon. 

S  Mercury. 

9  Venus, 

e  The  Earth. 


SIGNS  OF  THE  PLANETS,  ETC. 

V 


Mars. 

Jupiter. 

Saturn. 

Uranus, 

Neptune. 


Summer]    * 
Signs,    j 


n 


Aries. 

Taurus. 

Gemini. 

Cancer. 

Leo. 

Virgo. 


SIGNS  OF  THE  ZODIAC, 


Autumn 
Signs 


Winter 
Signs 


:^  Libra. 

TTL  Scorpius. 

/  Sagittarius. 

yj  Capricomus. 

Off  Aquarius. 

K  Pisces. 


ASPECTS, 


6  Conjunction,  or  having  the  same  Longitude  or  Right  Ascension. 
D  Quadrature,  or  differing  ±90®  in  Longitude  or  Right  Ascension, 
^     Opposition,  or  differing  180®  in  Longitude  or  Right  Ascension. 


ABBREVIATIONS. 


Q  Ascending  Node. 

15  Descending  Node. 

N.  North. 

S.  South. 

E.  East. 

W.  West. 


o 
f 
ff 

h 
m 

■ 


Degrees. 
Minutes  of  Arc. 
Seconds  of  Arc. 
Hours. 

Minutes  of  Time. 
Seconds  of  Time. 
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PART  I. 


ASTRONOMICAL  EPHEMERIS   FOR  THE 
MERIDIAN  OF  GREENWICH. 
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JANUARY,  1912. 


AT  GREENWICH  APPARENT  NOON. 


Day  of 
the  Week. 


Mon. 
Tues. 
Wed. 

Thur. 

Frid. 

Sat. 

SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

SUN. 
Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

SUN. 

Mon. 
Tues. 
Wed. 

Thur. 

Frid. 

Sat. 

SUN. 
Mon. 
Tues. 
Wed. 

Thur. 


I 
2 

3 

4 

5 
6 

7 
8 


lO 

II 

12 

13 
14 
15 

i6 

17 
i8 

20 

21 

22 

23 
24 

25 
26 

27 

28 
29 

30 
31 

32 


THE  SUNS 


Apparent  Right 
Ascension. 


m 


84221.37 

8  46  46.49 
8  51  11.26 

8  55  35.68 
85959.71 

9  423.33 

9  846.53 
913    9.28 

91731.55 

921  53.31 
9  26  14.54 

9  30  35.23 

9  34  55.33 
9  39  14.83 
94333.71 

94751.96 

952  9.54 
9  56  26.42 


20  o  42.58 
20  4  58.02 
20    9  12.71 

20  13  26.64 
20  17  39.80 
20  21  52.16 

20  26  3.72 
20  30  14.46 
20  34  24.38 

20  38  33.48 
20  42  41.74 
204649.16 

20  50  55.74 
2055    1-49 


Diflf.  for 
X  Hour. 


s 
11.053 

11.039 

11.025 

11.009 
10.992 
10.975 

10.957 
10.939 

10.919 

10.896 
10.873 
10.850 

10.826 
10.800 

10.773 

10.746 
10.717 
10.688 

10.658 
10.628 

10.597 

10.565 

10.533 
10.500 

10.465 
10.430 
10.396 

10.361 
10.326 
10.291 
10.256 

I0.222 


Apparent  Decli- 
nation. 


S.23  543.7 
23  I  1.5 
225551.6 

22  50  14.4 
22  44  lO.O 

22  37  38.5 

22  30  40.3 
22  23  15.3 
22  15  23.9 

22  7  6.3 
21  58  22.7 

21  49  13.3 

21  39  38.4 
21  2938.3 
21  19  I3.I 

21  8  23.3 

2057  9.2 
2045  31.0 

203329.1 
20  21   3.9 

20  8  15.7 

1955  4.8 
19  41 31.7 
19  27  36.7 

19  13  20.0 
18  5842.3 
18  43  43.9 

18  28  25.0 
18  12  46.2 
17  5648.0 
174030.7 

S.  17  23  54-5 


Diflf.  for 
z  Hour. 


+11. 19 

12.34 
13-49 

+I4'63 

15.75 
16.87 

+17.98 
19.09 
20.19 

+21.28 
22.36 

23.43 

+24.49 

25.53 
26.57 

+27.59 
28.59 

29.58 

+30.56 

31.53 
32.48 

+33-41 
34.33 
35-24 

+36.13 
37.01 
37.86 

+38.70 
39.52 
40.32 
41.11 

+41.89 


Semidiam- 
eter. 


6 
6 
6 

6 
6 
6 

6 
6 
6 

6 
6 
6 

6 
6 
6 

6 
6 
6 

6 
6 
6 

6 
6 
6 

6 
6 
6 

6 
6 
6 
6 


7.89 
7.90 
7.90 

7.91 
7.91 
7.90 

7.87 

7.84 
7.80 

7.76 
7.72 
7.67 

7.61 

7-55 
7.48 

7.41 

7.34 
7.26 

7.18 
7.10 
7.01 

6.92 
6.82 
6.72 

6.62 
6.52 
6.41 

6.29 
6.16 
6.03 

5.90 


6  15.76 


Sidereal 
Time  of 
Semidi- 
ameter 
Passing 

Me- 
ridian. 


s 
71.09 

71.04 

71.00 


70.95 
70.90 

70.84 

70.78 
70.71 
70.64 

70.57 
70.50 

70.42 

70-34 
70.26 

70.17 

70.08 
69.98 
69.88 

69.78 
69.68 

69.57 

69.47 
69.36 
69.26 

69.15 
69.04 

68.93 

68.82 
68.71 
68.60 
68.48 

68.37 


Egnation  of 

Time,  to  be 

Added  to 

Apparent 

Time. 


m 


8 


3  13.30 

3  41.79 

4  9-93 

4  37.71 

5  5.11 
532.11 

5  58.67 

6  24.78 

6  50.41 

7  15.54 

740.15 

8  4.21 

8  27.70 

8  50.59 

9  12.86 

9  34.48 

9  55.42 
10  15.68 


o  35.24 

0  54.08 

1  12.17 

I  29.49 
I  46.04 

2 


1.80 


Diff. 

for 

X  Hour. 


2  16.76 
2  30.91 
2  44.24 

2  56.74 

3    8.41 

3  19.25 
3  29.25 


1338.41 


s 

.193 
.179 

.165 

.149 

-133 
.115 

.097 

-077 
.057 


.036 

.014 
0.990 


0.966 
0.941 
0.914 

0.887 
0.859 
0.830 

a  800 
0.769 
0.738 

0.706 
0.673 
0.640 

0.607 

0-573 
0.538 

0.504 
0.469 

0.434 
0.400 

0.365 


NoTS.— The  mean  time  of  semldiameter  passing  may  be  found  by  subt: 
The  sign  +  prefixed  to  the  hourly  change  of  declination  Indica 


cting  OP.  19  from  the  sidereal  time. 

es  that  south  declinations  are  decreasing. 


11. 


JANUARY,  1912. 


AT  GREENWICH  MEAN  NOON. 


Day  of 
the  week. 


Mon. 
Tues. 
Wed. 

Thur. 

Frid. 

Sat. 

SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

SUN. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 
Sat. 

SUN 

Mon. 
Tues. 
Wed. 

Thur. 

Frid. 

Sat. 

SUN 
Mon. 
Tues. 
Wed. 

rhur. 


o 


I 
2 

3 

4 

5 
6 

7 
8 


lO 

II 

12 

13 

15 

i6 

17 
i8 

20 
21 

22 

23 
24 

25 
26 

27 
28 

29 

30 
31 

32 


THE  SUN'S 


Apparent  Right 
Ascension. 


m 


8 


8  42  20.78 
8  46  45.81 
8  51  10.50 

8  55  34-84 

8  59  58.79 

9  422.33 

9  845-45 
9  13    8.12 

9  1730.30 

921  51-99 
926  13.15 

9  30  33-77 

93453-81 

93913-25 
9  43  32.07 

9  47  50.25 
952  7.76 
9  56  24.58 


20  o  40.70 
20  4  56.09 
20    9  10.73 

20  13  24.62 

201737-74 
20  21  50.06 

20  26  1.58 
20  30  12.29 
20  34  22.18 

20  38  31.25 
20  42  39.48 
20  46  46.87 
20  50  53.44 

205459-17 


Diff.  for 
X  Hour. 


s 
1.049 

1-035 
T.021 

1.006 
0.990 
0.972 

0.953 

0.934 
0.914 

0.893 
0.870 
0.847 

0.822 

0.797 
0.770 

0.743 
0.7x5 

0.686 

a656 
0.626 

0.595 

0.563 
0.530 

0.497 

0.463 
0.429 

0.395 

0.360 
0.326 
0.291 
0.256 


10.221 


Apparent  Declina- 
tion. 


S.23     544.3 
23      I      2.2 

22  55  52.5 

22  50  15.5 
22  44  1 1. 3 
22  3740.1 

22  30  42.0 
22  23  17.3 
22  15  26.2 

22  7  8.8 
21  58  25.5 
21  49  16.4 

21  3941.8 
21  29  42.0 
21  19  17.2 

21    8  27.7 

205713.9 
20  45  36. 1 

20  33  34.6 
2021  9.7 
20    8  21.8 

19  55  II. 2 
19  41  38.4 
19  27  43.7 

19  13  27.4 
18  58  50.0 

184351-9 

iS  28  33.4 
18  12  55.0 
17  56  57-0 
17  40  39.9 

S.  17  24   4.0 


Diff.  for 
I  Hour. 


+11. 18 

12.33 
13-47 

+14.61 

15.74 
16.86 

+17.97 
19.08 
20.17 

+21.26 
22.34 
23.41 

+24.47 

25.51 
26.55 

+27.57 
28.58 
29.57 

+30.55 
31.52 

32.47 

+33«40 
34-32 
35-23 

+36.12 
37.00 

37-85 

+38.69 

39.51 
40.31 

41.10 
+41.88 


Equation  of 
Tune,  to  be 
Subtracted 

from 
Mean  Time 


m 


3  13-24 
341.72 

4  9.85 

4  37-62 

5  5.01 
5  32.00 

5  58.56 

6  24.66 

6  50.29 

7  15-42 

7  40.02 

8  4.08 

8  27.57 

8  50.45 

9  12.71 

9  34-33 

9  55-28 

10  15.54 


o  35.10 

0  53-94 

1  12.03 

I  29.36 

1  45-91 

2  1.68 

2  16.65 
2  30.80 
244.13 

2  56.64 

3  8.31 

319-15 
3  29.16 


Diff.  fox 
I  Hour. 


s 

-193 
.179 

.165 

.149 

.133 
.115 

.097 
.077 

-057 


.036 

.014 

0.990 


0.966 
0.940 
0.914 

0.887 
0.859 
0.830 

0.800 

0.769 
0.738 

0.706 
0.673 
0.640 

0.607 

0.573 
0.538 

0.504 
0.469 

0.434 
0.400 


3  38.33  '  0.365 


Sidereal  Time, 

or  Right  A8cen> 

aion  of  Mean 

Sun. 


h    m        s 

839  7-54 
843    4.10 

8  47    0.66 

8  50  57.22 
8  54  53.78 

8  58  50.33 

9  2  46.89 
9  643.45 
9  10  40.01 

9  14  36.57 
91833.13 

9  22  29.68 

9  26  26.24 
9  30  22.80 

9  34  19-36 

9  38  15.92 
9  42  12.48 

946    9-03 

950  5.59 
9  54  2.15 
9  57  58.71 


20  I  55.27 
20  551.82 
20    948.38 

20  13  44.94 
20  17  41.50 
20  21  38.05 

ao  25  34.61 
20  29  31.17 
20  33  27.72 
20  37  24.28 

20  41  20.84 


Note. — The  semldiameter  for  mean  noon  may  be  assumed  the  same  as  that  for  apparent  noon. 
The  sign  +  prefixed  to  the  hourly  change  of  declination  indicates  that  south  declina- 
tions are  decreasing. 


Diff.  for  X  Hour» 

+9«.8565. 

(Table  III.) 


JANUARY,  1912. 


III. 


AT  GREENWICH  MEAN  NOON. 


• 


I 
2 

3 

4 

5 
6 

7 

8 


lO 

II 

12 

13 

14 
15 

16 

17 

18 

19 

20 

21 

22 

23 
24 

25 
26 

27 

28 
29 
30 
31 

32 


« 


1 

2 

3 

4 

5 
6 

7 
8 

9 

10 
II 
12 

13 
14 
15 

16 

17 
18 

19 
20 

21 

22 

23 

24 

25 
26 

27 

28 

29 
30 

31 
32 


THE  SUN'S 


True  Longitude. 


27944  7-0 
28045  15.6 

281  46  24*2 

282  47  32.6 

283  48  40.9 

284  49  49-3 

285  50  57.6 
28652  6.1 

287  53  14-5 

288  54  23.0 

2895531-5 

290  56  40.0 

291  57  48.4 

292  58  56.7 

294  o  4-7 

295  I  12.4 

296  2  19.8 

297  326.7 

298  433.1 

299  538.9 

300  6  44.0 

301  7  48.2 

302  8  51.6 

303  954.0 

304  10  55.4 

305  II  55-7 

306  12  54.8 

307  13  52.8 

308  14  49.5 

309  15  44.9 

310  16  39.0 

311  1731-9 


A' 


4414-3 

45  22.7 

46  31.0 

47  39-2 

48  47-4 

49  55'^ 

51  3.8 

52  12.0 

53  20.3 

54  28.6 

55  36.9 

56  45-2 

57  53-4 

59  1-5 

0  9.3 

1  16.9 

2  24.1 
330.8 

4  37-0 

5  42.6 

647-5 

751-6 
854.8 

9  57-0 

10  58.2 

11  58.3 

12  57.3 

13  55-1 

14  51.6 

1546.9 
1640.9 

17  33.6 


Diff.  for 
X  Hour. 


NoTB. — The  longitudes  in  the  column  A  are  referred  to  the  true  equinox  of  their  own  date,  while 


those  in  the  column  A'  are  referred  to 
selian  fictitious  year. 


52.86 
52.86 
52.85 

52.85 
52.85 
52-85 

52.85 

52.85 
52.85 

52.85 
52.85 
52.85 

52.85 
52.84 
52.83 

52.82 
52.80 
52.78 

52.75 
52.72 

52.69 

52.66 
52.62 
52.58 

52.54 
52.49 
52.44 

52.39 

52.34 
52.29 

52.23 
52.18 


Latitude. 


+0.61 
0.71 
0.78 

+0.83 
0.84 
0.82 

+  0.77 
0.69 

0-59 
+0.47 

0-34 
0.21 

+0.08 

—0.04 

0.15 

— 0.24 
0.30 

0.34 

-0.35 

0.33 
0.29 

—0.23 

0.15 

—0.04 

+0.07 
0.19 
0.32 

+0.44 

0-54 
0.63 

0.67 
+0.67 


Logarithm  of  the 

Radius  Vector  of 

the  Earth. 


9.992  6508 
9.992  6467 
9.992  6454 

9.992  6470 
9-9926516 
9.992  6592 

9.992  6696 
9.992  6828 
9.992  6987 

9.992  7171 
9.992  7378 
9.992  7607 

9.992  7857 
9.992  8127 
9.992  8416 

9.992  8722 
9.992  9046 
9.992  9387 

9.992  9745 

9.993  01 19 

9-993  0509 

9.9930915 
9-993  1338 
9-993  1778 

9.993  2235 
9.993  2710 
9-993  3205 

9-993  3721 

9-993  4259 
9.993  4820 

9-993  5405 
9.993  6015 


Diff.  for 
X  Hour. 


-  2.3 

—  I.I 
+  0.1 

+  1.3 
2.6 

3.8 
+  4.9 

6.0 
7.1 

+  8.1 

9.1 
10.0 

•fio.8 
11.7 
12.5 

+13.2 

13.9 
14.6 

+15.2 

15.9 
x6.6 

+17.3 
18.0 

18.7 

+19.4 
20.2 

21.0 

+21.9 
22.9 

23-9 
24.9 

+26.0 


he  mean  equinox  of  the  beginning  of  the  Bes- 


Mean  Time  of 
Sidereal  Noon. 


m 


5  19  59-90 
5  16  398 
5  12    8.07 

5  812.15 
5  4  16.24 
5    020.33 

4  56  24.42 
4  52  28.50 

4  48  32.59 

4  44  36.68 
4  40  40.76 
4  36  44,85 

4  32  48.94 
4  28  53.03 
42457.12 

421    1.20 

417  5-29 
413    9-38 

4    913-47 

4  517.55 
4    I  21.64 

3  57  25.73 
3  53  29.82 

34933-91 

3  45  38.00 
3  41  42.08 

33746.17 

3  33  50-26 
3  29  54-35 

3  25  58.44 
322    2.53 

3  18    6.62 


Diff.  for  X  Hour, 

-9^.8296. 

(Table  11.) 


IV. 


JANUARY,  1912. 


GREENWICH  MEAN  TIME. 


THE  MOON'S 


a 

o 

« 

«-• 
o 

cd 
Q 


I 
2 

3 

4 

5 
6 

7 
8 


lO 

II 

12 

13 
14 
15 

i6 

17 
i8 

19 

20 
21 

22 

23 

24 

25 
26 

27 

28 
29 

30 
31 

32 


SBMIDIAMBTBR. 


Noon. 


6  23.2 
6  35.6 
6  44.2 

6  47.4 
6  44.9 
6  37.1 

6  25.0 
6  10.3 

5  54-4 

5  38.8 
5  24.5 
5  12.2 

5     2.0 

4  54-2 
4  48.6 

4  45.1 
4  43-3 
4  43-2 

4  44-5 
4  47-2 
4  51-2 

4  56.6 

5  3-5 
5  12.0 


5 
5 


6 
6 
6 
6 


22.2 

33-9 
5  47.0 


0.8 

14-5 
26.8 

36.3 


16  41.8 


Midnight 


6  29.8 

6  40.5 

6  46.5 

6  46.9 

6  41.6 

6  31-5 


6 
6 

5 

5 

5 


4 
4 


4 
5 


5 
5 


17.9 
2.4 

46.5 

31-4 
18. 1 

6.8 


4  57.8 

4  51-2 

4  46.6 

4  44-0 

4  43-1 

4  43-7 


HORIZONTAL  PARALLAX. 


45-7 
49.0 

53.7 

59.8 
16.9 


27.9 

40-3 
5  53.9 


6  7.7 

6  20.9 

6  32.0 

6  39.6 


16  42.7 


Noon. 


60  2.4 

60  48.4 

61  19.4 

61  31.3 

61  22.1 

60  53.4 


60 

59 
58 


9.1 
15.0 
16.8 


57  19-7 
56  27.2 

55  41-8 

55  4-6 
54  35-9 
54  15.4 

54  2.4 
53  56.0 

53  55*5 

54  0-3 
54  lo-i 
54  24.8 

54  44-6 

55  9-9 

55  4I-I 

56  18.5 

57  1.6 

57  49-6 

58  40-3 

59  30-4 

60  15.6 

60  50.6 

61  10.7 


Diflf.  for 
X  Hour. 


+2.14 
1.63 
0.91 

+0.06 
—0.80 

X.55 

-2.08 
2.36 
2.42 

-^.30 
2.05 
1.72 

-1.38 
1.02 
0.69 

—0.40 
-0.14 
40.09 

+0.31 
0.51 
0.72 

+0.94 
1. 18 

X.43 

+1.68 
1.91 
2.07 

+2.12 
2.01 
1.70 
I.X7 

+0.47 


Midnight 


60  26.9 

61  6.1 
61    27.9 

61  29.3 
61  10.0 
60   32.9 

59  42.9 
58  46.1 

57  47.8 

56  52.7 
56  3.5 
55  22.2 

54  49-2 
54  24.7 
54     8.0 

53  58.4 
53  55-0 

53  57.3 

54  4-6 
54  16.8 

54  34-0 

54  56.5 

55  24.8 

55  59-0 

56  39.4 

57  25.1 

58  14.8 

59  5-7 

59  53-9 

60  34.7 

61  2.8 
61   14.0 


Diff.for 
X  Hour. 


+1.91 

1.29 

+0.50 

-0.38 
1.20 
1.85 

—2.25 
2.42 
2.38 

--2. 19 
1.89 

1-55 

—1.20 
0.85 
0.54 

-a27 
—0.02 
+0.20 

+0.41 
0.61 
0.83 

+1.06 
1.30 
1.56 

+1.80 
2.00 
2.11 

4-2.09 
1.88 
1.46 
0.84 

+0.07 


UPPER  TRANSIT. 


Meridian  of 
Greenwich. 


h  m 

9  17-9 

10  21. 1 

11  28.6 

12  36.7 

13  41-6 

14  40.9 

15  34-4 

16  23.2 

17  8.9 

17  52.8 

18  36.4 

19  20.8 

20  6.9 

20  55.0 

21  45.0 

22  36.2 

23  27.3 


o 

X 

I 

2 

3 
3 


17.2 

5-C' 

50-4 

33.8 
-^5-7 
57.1 


4  39-3 

5  23.4 

6  ii.o 


7 
8 

9 

lO 


3.4 

1.5 

5-0 

11.7 


Diff.  for 
X  Hour. 


11    17.9 


m 

2.51 
2.74 

2.85 

2.79 
2.60 

2.35 

2.12 
1.96 
1.86 

1.81 
1.82 
1.88 

1.96 
2.05 
2.12 

2.14 

2.II 


2.04 
1.94 

1.85 

1.77 
1.72 

1-73 

1.79 
1.90 
2.08 

2.30 

2.54 

2.73 
2.80 

2.70 


AGE. 


Noon. 


d 
1 1.8 

12.8 

13.8 

14.8 
15.8 
16.8 

17.8 
18.8 
19.8 

20.8 
21.8 
22.8 

23.8 
24.8 
25.8 

26.8 
27.8 
28.8 

0.0 
I.O 

2.0 

30 

4.0 

5.0 

6.0 

7.0 

8.0 

9.0 
10.0 

II.O 

12.0 

13-0 


JANUARY,  1912. 

GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Diflf. 

Diff. 

Diff. 

Diff. 

Hour. 

Right  Ascension. 

for 
X  Min. 

Declination. 

for 

I  Min. 

Hoar. 

Right  Ascension. 

for 
X  Min. 

DecUnadoa 

for 
z  Min. 

MONDAY  I. 

WEDNESDAY  3. 

h     m       8 

s 

0         «              n 

" 

h     m       8 

8 

0      t        ft 

»» 

O 

3  35    3-56 

2.4849 

N.2I  46    0.3 

11.379 

0 

5  44  26.92 

a. 8604 

N.27  41  41. 1 

3.76^ 

I 

3  37  32-94 

2.4946 

21  57  13.3 

II. 153 

I 

5  47  18.66 

a.8643 

27  44  20.4 

2.546 

2 

3  40    2.90 

2.5042 

22     8  18.6 

11.023 

2 

5  50  10.62 

3.8679 

274646.5 

a- 325 

3 

3  42  33.45 

2.5139 

22  19  16. 1 

ID. 892 

3 

5  53    2.79 

3.8712 

27  48  59-4 

2.103 

4 

3  45    4.58 

a.  5236 

22  30     5.7 

10.759 

4 

5  55  55-16 

3.8743 

27  50  58.9 

x.88a|^ 

5 

3  47  36.28 

2.533a 

22  40  47.3 

10.624 

5 

5  58  47.71 

3.8771 

27  52  44.9 

1.656 

6 

3  50    8-56 

a.54a8 

22  51  20.6 

XO.486 

6 

6     I  40.42 

2.8797 

27  54  17.6 

1.433 

7 

3  52  41.42 

a.  55*4 

23      I  45.5 

10.345 

7 

6    433.28 

2.882X 

27  55  36.8 

Z.Z08 

8 

3  55  14.86 

3.5630 

23  12     2.0 

xo.aoa 

8 

6    7  26.27 

2.8841 

27  56  42.6 

0.983 

9 

3  57  48.86 

a. 5715 

23  22     9.9 

10.057 

9 

6  10  19.38 

a. 8859 

27  57  34.8 

0.757 

lO 

4    023.44 

a. 58x0 

23  32     9.0 

9.910 

10 

6  13  12.59 

3.8875 

27  58  13.4 

0.531 

II 

4    2  58.59 

a.  5905 

2341  59.1 

9.761 

II 

6  16    5.88 

3.8888 

27  58  38.5 

0.305 

12 

4    534.30 

3.5999 

23  51  40.2 

9.609 

12 

6  18  59.24 

3.8899 

27  58  50.0 

40,078 

13 

4    8  10.57 

a.6o9a 

24      I    12. 1 

9.454 

13 

6  21  52.66 

3.8907 

27  58  47.8 

-0.X49 

14 

4  10  47.40 

a. 6185 

24  10  34.7 

9.397 

14 

6  24  46.12 

3.89x3 

27  58  32.1 

0.376 

15 

4  13  24.79 

a. 6378 

24   19  47.8 

9.138 

15 

6  27  39.60 

3.89x4 

27  58    2.7 

0.604 

i6 

4  16    2.73 

a. 6369 

24  28  51.3 

8.977 

16 

6  30  33.09 

3.8913 

27  57  19.6 

0.83X 

17 

4  18  41.22 

a. 6460 

243745.1 

8.814 

17 

6  33  26.57 

3.89x0 

27  56  22.9 

X.058 

i8 

4  21  20.26 

2.6550 

24  46  29.1 

8.649 

18 

6  36  20.02 

3.8905 

27  55  12.6 

x.a84 

19 

4  23  59.83 

a. 6639 

2455     3.0 

8.481 

19 

6  39  13.43 

a.8897 

27  53  48.7 

X.5XZ 

20 

4  26  39.93 

a. 6738 

25    3  26.7 

8.310 

20 

6  42    6.78 

3.8886 

27  52  II. 2 

1.738 

21 

4  29  20.56 

a. 6815 

25  II  40.2 

8.138 

21 

6  45    0.06 

3.8873 

27  50  20.1 

1.965 

22 

432    1.71 

a.69ox 

25  19  43.3 

7.964 

22 

647  53.26 

3.8857 

27  48  15.4 

3.191 

23 

4  34  43.37 
Tt 

3.6986 
rESD/ 

N.25  27  35.8 
lY  2. 

7.787 

23 

6  50  46.35 
THl 

a. 8838 
JRSD. 

N.27  45  57.2 
AY  4. 

a.416 

0 

4  37  25.54 

3.7070 

N.25  35  17.7 

7.608 

0 

6  53  39.32 

3.88x7 

N.27  43  25.6 

a.  640 

I 

4  40    8.21 

3.7153 

25  42  48.8 

7.427 

I 

6  56  32.16 

2.8794 

274040.5 

8.864 

2 

4  42  51.38 

3.7335 

25  50    9.0 

7.344 

2 

6  59  24.85 

3.8768 

27  37  41.9 

3.086 

3 

4  45  35.03 

3.73x6 

25  57  18. 1 

7.059 

3 

7    2  17.38 

2.8739 

27  34  29.9 

3.309 

4 

4  48  19.16 

a. 7395 

26    4  16.0 

6.87a 

4 

7    5    9.73 

2.8708 

27  31    4.6 

3.533 

5 

4  51    3.76 

a. 7473 

26  II    2.7 

6.683 

5 

7    8    1.88 

3.8675 

27  27  26.0 

3.753 

6 

4  53  48.82 

3.7548 

26  17  38.0 

6.492 

6 

7  10  53.83 

3.8639 

27  23  34.2 

3.973 

7 

4  56  34.33 

3.7623 

26  24    1.7 

6.299 

7 

7  1345.55 

2.8600 

27  19  29.3 

4.19a 

8 

4  59  20.29 

3.7696 

26  30  13.8 

6.104 

8 

7  16  37.03 

a. 8560 

27  15  II. 3 

4.410 

9 

5    2    6.68 

a. 7767 

26  36  14.2 

5.907 

9 

7  19  28.27 

2.85x7 

27  10  40.2 

4.626 

lO 

5    4  53.49 

3.7836 

26  42    2.7 

5.708 

10 

7  22  19.24 

3.8471 

27    5  56. 1 

4.841 

II 

5    740.72 

3.7904 

26  47  39.2 

5.508 

II 

7  25    9.93 

3.8424 

27    0  59.2 

5.055 

12 

5  10  28.35 

3.7970 

26  53    3.6 

5.306 

12 

7  28    0.33 

2.8375 

26  55  49.5 

5.268 

13 

5  13  16.37 

3.8034 

26  58  15.9 

5.X02 

13 

7  30  50.43 

2.8334 

26  50  27.0 

5.480 

14 

5  16    4.77 

3.8097 

27    3  15.9 

4.897 

14 

7  33  40.21 

2.8370 

26  44  51.9 

5.690 

15 

5  18  53.53 

3.8x57 

27    8    3.5 

4.690 

15 

7  36  29.67 

3.83x4 

26  39    4.3 

5.898 

i6 

5  21  42.65 

3.8215 

27  12  38.6 

4.481 

16 

7  39  18.78 

3.8x56 

26  33    4.2 

6.105 

17 

5  24  32.11 

3.8273 

27  17    1.2 

4.3/1 

17 

742    7.54 

3.8096 

26  26  51.7 

6.3x0 

x8 

5  27  21.90 

3.8336 

27  21  II. 2 

4.060 

18 

7  44  55.94 

a. 8035 

26  20  26.9 

6.514 

19 

5  30  12.02 

3.8378 

27  25    8.5 

3.847 

19 

7  47  43.96 

3.7973 

26  13  50.0 

6.7x6 

20 

5  33    2.44 

3.8428 

27  28  52.9 

3.633 

20 

7  5031.60 

2.7907 

26    7    I.I 

6.9x6 

21 

5  35  53.16 

2.8475 

27  32  24.4 

3.418 

21 

7  53  18.84 

2.7840 

26    0    0.2 

7.114 

22 

53844.15 

3.8530 

27  35  43.0 

3.301 

22 

7  56    5-68 

2.7771 

25  52  47.4 

7.310 

23 

5  41  35.41 

3.8563 

27  38  48.6 

3.983 

23 

7  58  52.10 

2.7701 

25  45  22.9 

7-505 

24 

5  44  26.92 

2.8604 

N.27  41  41. 1 

a.  765 

24 

8    I  38.10 

2.7630 

N.25  37  46.8 

7.698 

VI. 
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GREENWICH  MEAN  TIMK 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


DUL 

Diff. 

Diff. 

DiiL 

Hour. 

Right  Asoention. 

for 
zMin. 

DecUnatioa 

for 
zMln. 

Hour. 

Right  Ateenaioii. 

for 
xMin. 

Declination. 

for 
xMiiL 

F] 

RIDA^ 

c  5. 

SUNDAY  7. 

h     m       8 

■ 

•            1                 M 

M 

h     m       t 

8 

e       >          M 

** 

O 

8     I  38.10 

a.7«3o 

N.25  37  46.8 

7.698 

0 

10     4  20.39 

a. 3399 

N.16  28  57.7 

14.360 

I 

8    4  23.66 

a.7557 

25  29  59.2 

7.889 

I 

10     6  40.52 

8.3313 

16    14  39.7 

14.339 

2 

8    7    8.78 

a.748a 

25  22    0.2 

8.077 

2 

10     9     0.13 

3.3337 

16      0   17.0 

14.4x6 

3 

8    9  53.45 

a. 7406 

25  13  49.9 

8.863 

3 

10  11  19.23 

3.3x43 

15  45  49.7 

X4.49X 

4 

8  12  37.65 

8.7339 

25    5  28.5 

8.448 

4 

10  13  37.83 

3.3058 

15  31  18.1 

X4.563 

5 

8  15  21.38 

8.7350 

24  56  56. 1 

8.631 

5 

10  15  55.93 

3.3974 

15  16  42.2 

14.633 

6 

8  18    4.64 

a. 7170 

24  48  12.8 

8.8IZ 

6 

10  18  13.53 

3.3891 

15    2     2.1 

14.703 

7 

8  20  47.42 

a.7089 

24  39  18.8 

8.989 

7 

10  20  30.63 

3.3810 

14  47  18.0 

14.768 

8 

8  23  29.71 

a. 7006 

24  30  14.2 

9.X65 

8 

10  22  47.24 

3.3739 

14  32  29.9 

14.833 

9 

8  26  11.50 

a.6923 

24  20  59. 1 

9.338 

9 

1025     3.37 

3.3648 

14  17  38.1 

14.894 

lO 

8  28  52.78 

a.6839 

24  II  33.6 

9.509 

10 

10  27  19.02 

3.3569 

14    2  42.7 

14.954 

II 

831  33.56 

a.6753 

24      I  57.9 

9.678 

II 

10  29  34.20 

3.3490 

13  47  43.7 

15.013 

12 

8  34  13.83 

a. 6667 

23  52  12. 1 

9.846 

12 

10  31  48.90 

3.34ZI 

13  3241.3 

15.068 

13 

83653.58 

a.6580 

23  42  16.3 

XO.OXI 

13 

1034     3.14 

8.8334 

13  17  35.6 

15.129 

14 

8  39  32.80 

3.6493 

23  32  10.7 

10.173 

14 

10  36  16.92 

a. 3358 

13    2  26.7 

X5.X73 

15 

8  42  11.49 

a.6404 

23  21  55.5 

10.333 

15 

10  38  30.25 

3.3x83 

12  47  14.8 

15.333 

i6 

8  44  49.65 

a.  6315 

23  n  30.8 

10.490 

16 

104043.13 

3.3109 

12  31  59.9 

15.278 

17 

8  47  27.28 

a.6aa5 

23     0  56.7 

10.645 

17 

1042  55- 56 

8.8035 

12  16  42.1 

15.3x9 

i8 

850    4.37 

a.  61 35 

22  50  13.4 

10.798 

18 

1045    7.55 

3.1963 

12      I  21.6 

15.363 

19 

8  52  40.91 

8.6045 

22  39  21. 0 

ZO.948 

19 

10  47  19. 1 1 

3.1891 

II  45  58.6 

X5.405 

20 

8  55  16.90 

a.  5954 

22  28  19.6 

11.096 

20 

10  49  30.24 

8.Z890 

II  3033.1 

15.446 

21 

8  57  52.35 

a. 5863 

22  17     9.4 

ZX.848 

21 

10  51  40.95 

8.1750 

II  15     5.2 

15.485 

22 

9    0  27.25 

a. 5770 

22     5  50.6 

11.385 

22 

10  53  51.24 

a.z68i 

10  59  35.0 

X5.533 

23 

9    3    i-6o 
SAl 

8.5678 
rURDi 

N.2I  54  23.3 
\Y  6. 

IX. 535 

23 

1056    1. 12 
M( 

3.16x3 

3NDA 

N.1044    2.6 
Y  8. 

15.557 

O 

9    535.40 

8.5586 

N.2I  42  47.6 

XX.663 

0 

10  58  10.60 

3.X546 

N.xo  28  28.1 

15.590 

I 

9    8    8.64 

a. 5493 

21  31      3.7 

XX. 800 

I 

II    0  19.68 

3.X479 

10  12  51.7 

15.631 

2 

9  10  41.32 

3.5400 

21   19  II. 7 

XX.933 

2 

11    2  28.36 

8.14x4 

9  57  13.5 

X5.65X 

3 

9  13  13-44 

a.  5307 

21      7  II. 7 

Z8.064 

3 

II    436.65 

3.1350 

9  41  33.5 

15.680 

4 

9  15  45.00 

8.5314 

20  55    3.9 

X3.X93 

4 

II    644.56 

3.1387 

9  25  51.9 

X5.707 

5 

9  18  16.01 

a.5i3z 

20  42  48.5 

X8.3X9 

5 

II    8  52.10 

3.X335 

9  10    8.8 

X5.73a 

6 

9  20  46.46 

3.5038 

20  30  25.7 

X3.443 

6 

II  10  59.27 

3.x 165 

8  54  24.2 

15.755 

7 

9  23  16.35 

3.4936 

20  17  55.5 

12.564 

7 

II  13    6.07 

2.XI0S 

8  38  38.2 

X5.776 

8 

9  25  45.68 

a. 4843 

20    5  18. 1 

13.683 

8 

II  15  12.51 

a. 1044 

8  22  51.0 

X5.796 

9 

9  28  14.46 

a. 4750 

19  52  33.6 

13.798 

9 

II  17  18.59 

2.0985 

8    7    2.6 

15.815 

lO 

9  30  42.68 

3.4657 

19  39  42.2 

13.9x3 

10 

II  19  24.33 

3.0938 

7  51  13.2 

X5.838 

II 

9  33  10.35 

8.4564 

19  26  44.1 

13.033 

II 

II  21  29.73 

3.087a 

7  35  22.8 

15.847 

12 

9  35  37.46 

8.4478 

19  13  39.4 

13.133 

12 

II  23  34.80 

3.0817 

7  19  31.5 

15.861 

13 

9  38    4.02 

3.4380 

19    0  28.2 

13.340 

13 

II  25  39.54 

3.0763 

7    3  39.4 

15.874 

14 

9  40  30.03 

a. 4289 

18  47  10.7 

X3.343 

M 

II  2743.95 

8.0709 

6  47  46.7 

15.885 

15 

9  42  55.49 

3.4198 

18  33  46.9 

X3.445 

15 

II  29  48.04 

3.0656 

6  31  53.3 

X5.894 

i6 

9  45  20.40 

8.4x07 

18  20  17.0 

X3.546 

i6 

II  31  51.82 

3.0605 

6  15  59.4 

15.903 

17 

9  47  44-77 

3.4017 

18    6  41.3 

13.644 

17 

II  33  55.30 

8.0555 

6    0    5.1 

X5.909 

i8 

9  50    8.60 

2.3987 

17  52  59.9 

13.738 

18 

II  35  58.48 

2.0505 

5  44  10.4 

I5.9M 

19 

9  52  31.90 

a.3837 

17  39  12.8 

X3.830 

19 

II  38    1.36 

a.0457 

5  28  15.4 

15.9x8 

20 

9  54  54.66 

8.3748 

17  25  20.2 

13. 981 

20 

II  40    3.96 

3.0410 

5  12  20.3 

15-980 

21 

9  57  16.88 

3.3660 

17  II  22.3 

14.009 

21 

II  42    6.28 

8.0363 

4  56  25.0 

15.931 

22 

9  59  38.57 

a. 357a 

i6  57  19. 1 

X4.095 

22 

II  44    8.32 

3.03x8 

4  40  29.8 

X5.921 

23 

10    I  59.74 

8.3485 

16  43  10.9 

X4.X79 

23 

11  46  10.09 

3.0874 

4  24  34.6 

15.9x9 

24 

10    4  20.39 

8.3399 

N.16  28  57.7 

14.860 

24 

II  48  11.60 

3.0330 

N.  4    8  39.5 

15.916 

8 
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VII 


GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Diff. 

Diff. 

Diff. 

Diff. 

Hoar. 

Right  ABcention. 

for 
zMin. 

Declination. 

for 

X  Min. 

Hour. 

Right  Aacenaion. 

for 
xMin. 

Declination. 

for 
xMin. 

TUESDAY  9. 

THURSDAY  11. 

h     m       ■ 

8 

or* 

1* 

h    xn        8 

8 

or            f» 

n 

O 

II  48  11.60 

a.  0330 

N.  4    8  39.5 

XS.9X6 

0 

13  22     6.25 

1.9345 

S.  8  10  27.6 

14.500 

I 

II  50  12.85 

a. 0187 

3  52  44-6 

X5.912 

I 

1324     1.72 

1.9847 

8  24  56.0 

I4.44B 

2 

II  52  13.85 

a.  0146 

3  36  50.0 

15.907 

2 

13  25  57-20 

X.9248 

83921.3 

14.395 

3 

II  54  14.60 

8.0106 

3  20  55.8 

15.900 

3 

13  27  52.69 

1.9850 

8  53  43.4 

14.341 

4 

II  56  15.12 

a.oo66 

3-   5    2.1 

15.893 

4 

13  29  48.20 

1.9354 

9    8    2.3 

X4.387 

5 

II  58  15.40 

a.  0037 

249    8.9 

15.883 

5 

13  31  43-72 

X.9358 

9  aa  17.9 

14.233 

6 

12     0  15.45 

Z.9990 

a  33  16.3 

15.873 

6 

13  33  39.27 

x.9s6x 

9  36  30. 1 

14.176 

7 

12     2  15.28 

Z.99S4 

2  17  24.3 

XS.860 

7 

13  35  34-85 

1.9365 

9  50  39.0 

14.119 

8 

12     4  14.89 

z.9gi8 

2    I  33.0 

15.847 

8 

13  37  30.46 

1.9371 

10    444.4 

X4.O61 

9 

12    6  14.29 

X.9883 

I  45  42.5 

15.833 

9 

13  39  26.10 

1.9378 

10  18  46.4 

14.003 

lO 

12    8  13.49 

1.9850 

I  29  52.9 

X5.8x8 

10 

13  41  21.79 

x.9a86 

10  32  44.8 

13.944 

II 

12  10  12.49 

X.9818 

I  14    4-3 

X5.808 

II 

13  43  17.52 

1.9394 

10  46  39.7 

13.884 

12 

12  12  11.30 

X.9786 

0  58  16.7 

15.785 

12 

13  45  13-30 

x.9303 

II    0  30.9 

13.833 

13 

12  14     9.92 

1.9754 

0  42  30.2 

I5.7fi6 

13 

1347    9.14 

1.9311 

II  14  18.5 

13-763 

M 

12  16     8.35 

1.97*4 

0  26  44.8 

15.746 

14 

1349    5.03 

x.9sax 

II  a8    a.4 

13.700 

15 

12  18     6.61 

2.9696 

N.  0  11    0.6 

X5.7a6 

15 

13  51    0.98 

1.9S3X 

II  41  42.5 

13.637 

i6 

12  20     4.70 

X.9668 

S.  0    4  42.3 

15.705 

16 

13  52  57.00 

i.934« 

II  55  18.8 

13.574 

17 

12  22     2.63 

Z.964Z 

0  20  23.9 

15.683 

17 

13  54  53.09 

1.9354 

12    851.3 

13.509 

i8 

12  24     0.40 

2.96x5 

036    4.1 

15.658 

18 

13  56  49.25 

1.9367 

la  22  19.9 

13.444 

19 

12  25  58.01 

X.9S90 

0  51  42.8 

15.633 

19 

13  58  45.49 

X.938X 

12  35  44-6 

13.378 

20 

12  27  55.47 

X.9566 

I    7  19.9 

15.607 

20 

14    0  41.81 

1.9395 

1249    5.3 

13.311 

21 

12  29  52.79 

X.9543 

I  22  55-5 

15.580 

21 

14    2  38.2a 

X.9409 

13     2  22.0 

13.344 

22 

12  31  49.98 

i.95«x 

I  38  29.5 

15.55a 

22 

M    434.71 

1.9434 

13  15  34-6 

13.176 

23 

12  33  47-04 

1.9500 

S.   I  54    1.7 

15.593 

23 

14    6  31.30 

1.9440 

S.13  28  43.1 

13.107 

WED] 

NESD 

AY  10. 

FF 

LIDAY 

12. 

O 

12  35  43-97 

X.9479 

S.    2     9  32.2 

15.493 

0 

14    827.99 

1.9456 

S.134147.4 

13.037 

I 

12  37  40.78 

1.9458 

2  25     0.8 

15.46a 

I 

14  10  24.78 

1.9473 

13  5447.5 

13.967 

2 

12  39  37-47 

X.94S9 

2  40  27.6 

15.430 

2 

14  12  21.67 

X.9491 

14    7  43-4 

13.896 

3 

12  41  34.06 

X.943Z 

2  55  52.4 

15.397 

3 

14  14  18.66 

1.9309 

14  20  35.0 

X2.834 

4 

1243  30.54 

Z.9404 

3  II  15-2 

15.363 

4 

14  16  15.77 

1.9537 

14  33  22.3 

13.751 

5 

12  45  26.92 

X.9S88 

3  26  36.0 

15.328 

5 

14  18  12.99 

1.9546 

1446    5.2 

X3.678 

6 

12  47  23.21 

1.937a 

3  41  54-6 

15.393 

6 

14  20  10.33 

x.9566 

14  58  43.7 

X2.604 

7 

12  49  19.41 

X.9357 

3  57  ii.i 

15.356 

7 

14  22    7.79 

X.9586 

15  11  17.7 

12.539 

8 

12  51  15-53 

X.9343 

4  12  25.4 

15.319 

8 

14  24    5.38 

1.9607 

15  23  47.2 

13.454 

9 

12  53  11-57 

Z.9330 

4  27  37.4 

15.180 

9 

14  26    3.09 

1.9639 

15  36  12.1 

13.377 

lO 

12  55    7.53 

1.93x8 

4  42  47.0 

15.140 

10 

14  28    0.93 

1.9651 

15  48  32.4 

13.300 

II 

12  57    3-43 

1.9309 

4  57  54.2 

xs.xoo 

II 

14  29  58.91 

1.9673 

16    0  48.1 

13.333 

12 

12  58  59.f?7 

1.9302 

5  12  59.0 

15.059 

12 

14  31  57.02 

1.9696 

16  12  59.1 

12.143 

13 

13    0  55.05 

x.9a9a 

528    1.3 

15.017 

13 

14  33  55.27 

1.9730 

1625    5.3 

X3.064 

14 

13    2  50.77 

Z.9284 

5  43    i.i 

14.975 

14 

14  35  53.66 

1.9744 

16  37    6.8 

11.984 

15 

13    446.45 

X.9276 

5  57  58.3 

14.931 

15 

14  37  52.20 

X.9768 

1649    3-5 

11.904 

i6 

13    6  42.09 

X.9369 

6  12  52.8 

X4.886 

16 

14  39  50.89 

1.9793 

17    0  55.3 

11.823 

17 

13    837.69 

x.9'63 

6  27  44.6 

14.841 

17 

14  41  49.73 

1.98x9 

17  12  42.2 

11.740 

i8 

13  10  33.26 

2.9358 

6  42  33.7 

14.795 

18 

14  43  48.72 

1.9845 

1724  34.1 

X 1.657 

19 

13  12  28.80 

1.9254 

6  57  20.0 

14.748 

19 

14  45  47.86 

1.9871 

17  36     I.O 

11.574 

20 

13  14  24.31 

x.9a50 

7  12    3.4 

X4.700 

20 

144747.16 

1.9897 

17  47  32.9 

n.489 

21 

13  16  19.81 

1.9*47 

7  26  43.9 

14.651 

21 

14  49  46.63 

1.9934 

17  58  59-7 

11.404 

22 

13  18  15.30 

1.9345 

741  21.5 

14.601 

22 

14  51  46.26 

1.9953 

18  10  21.4 

IX. 317 

23 

13  20  10.78 

1.9944 

7  55  56.1 

14.551 

23 

14  53  46.06 

1.9980 

18  21  37.8 

11.231 

24 

13  22    6.25 

x.9a4S 

S.  8  10  27.6 

14.500 

24 

14  55  46.02 

2.0008 

S.18  32  49.1 

11.144 

VIIL 


JANUARY,  1912. 

GREENWICH  MEAN  TIMK 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hoar. 


Right  Ascension. 


Diff. 

for 

zMin. 


Declination. 


Diflf. 

f6r 

z  Min. 


Honr. 


SATURDAY  i.^. 


Right  Ascension. 


DifF. 

for 

I  Min. 


Declination. 


Diff. 

for 

X  Min. 


O 
I 
2 

3 

4 

5 
6 

7 

8 

9 

lO 

II 

12 

13 

15 
i6 

I? 

i8 

19 

20 
21 
22 
23 


O 

I 
2 

3 

4 

5 
6 

7 

8 

9 

lO 

II 

12 

13 

14 

15 
i6 

17 
i8 

19 

20 
21 

22 

23 
24 


AW         8 

4  55  46.02 

4  5746.15 

4  59  46.45 

5  I  46-93 
5  347-58 
5    548.42 

5  749.43 
5    9  50.62 

5  II  52.00 

5  13  53-57 
5  15  55.32 
5  17  57-26 

5  19  59.39 
5  22  1.71 
5  24  4.22 
5  26  6.92 
5  28  9.82 
5  30  12.91 
5  32  16.20 

5  34  19-69 
5  36  23.37 
5  38  27.25 

5  40  31-33 
5  42  35-60 


s 
a.oooB 

2.0036 

a. 0065 

2.0095 
2.0x24 
2.0x53 
2.0x83 

2.0tX5 

2.0246 

2.0276 

2.0908 
2.0340 
2.0371 
2.0402 

2.0434 

8.0466 

2.0498 

2.0530 
2.0562 
2.0596 
2.0630 
2.0663 
2.0696 
2.0729 


S.I8  32 

1843 
1854 

19  5 
19  16 

19  27 

1938 
1948 

19  59 

20  9 

20  19 
20  29 
20  40 

20  50 
2059 

21  9 
21  19 
21  29 

21  38 

21  47 

21  57 

22  6 
22  15 

S.22  24 


49.1 

55.1 
55.8 
51.2 
41.2 

25.7 

4.7 
38.2 

6.2 

28.5 
45.2 

56.2 

1.5 

I.O 

54-6 
42.4 

24-3 
0.2 

30.1 

54- o 

11.8 

23.4 
28.8 

28.1 


SUNDAY 


5 

5 

5 

5 

5 

5 

5 

5 
6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 


44 
46 
48 

50 
52 

55 

57 

59 
I 

3 

5 

7 

9 
II 

14 
16 

18 

20 

22 

24 
26 

28 

31 
33 
35 


40.07 

44.75 

49.63 

54.70 

59.97 

5-44 
II. II 

16.98 

23.05 

29.32 

35.78 

42.44 

49.30 

56.35 
3.60 

11.04 

18.67 

26.50 

34.51 
42.71 

51.10 

59.67 
8.42 

17-35 
26.47 


2.0763 
2.0796 
2.0829 
2.0862 
2.0895 
2.0929 
2.0962 

2.0995 
2.X028 
2.106X 

2.1094 
2. 1x26 
2.1x59 

2.XI92 

2.2224 
2.X356 
2.X288 

2.X320 

2.X35I 
2.X382 
2.X4I3 
2.X443 
2.1474 
2.1504 

2.X533 


14. 

S.22 
22 
22 
22 

23 

23 
23 

23 
23 
23 
23 

24 

24 
24 

24 
24 

24 
24 
24 
25 
25 
25 
25 

25 

S.25 


33  21. 1 

42  7.8 
50  48.2 

59  22.2 

749.8 
16  10.9 

24  25.5 

32  33.5 
40  35-0 
48  29.9 
56  18. 1 

3  59.5 
II  34.2 
19  2.1 
26  23.2 

33  37.5 
40  44.9 

47  45-3 

54  38.8 

I  25.2 

8    4.6 

14  36.9 

21  2.0 
27  20.0 

33  30.8 


m 

XI.X44 

0 

XI. 056 

I 

10.967 

2 

XO.876 

3 

XO.788 

4 

XO.696 

5 

XO.604 

6 

XO.5X2 

7 

XO.4X9 

8 

XO.325 

9 

IO.23X 

10 

IO.X36 

II 

XO.O4O 

12 

9.943 

13 

9.845 

14 

9.747 

15 

9.648 

16 

9.548 

17 

9.448 

18 

9.347 

19 

9.845 

20 

9.143 

21 

9.040 

22 

8.936 

23 

8.83X 

0 

8. 7*5 

I 

8.6x9 

2 

8.513 

3 

8.406 

4 

8.298 

5 

8.X89 

6 

8.079 

7 

7.969 

8 

7.858 

9 

7.747 

10 

7- 635 

II 

7.5M 

12 

7.4a) 

13 

7.a95 

14 

7.180 

15 

7.065 

16 

6.949 

17 

6.832 

18 

6.715 

19 

6.597 

20 

6.478 

21 

6.359 

22 

6.340 

23 

6. 120 

24 

MONDAY  15. 

h    m       8  8  •     #        • 

6  35  26.47  *-«533  S.25  33  30.8 

6  37  35.76  8.1563  25  39  34.4 

6  39  45.23  2.X593  25  45  30.7 

[6  41  54.87  2.X623  25  51  19.7 

[6  44    4.68  2.1650  25  57    1.4 

:6  46  14.66  2.X677  26    2  35.7 

:6  48  24.80  2.1704  26    8    2.6 

:6  50  35.11  2.X731  26  13  22.1 

6  52  45.58  2.1757  26  18  34.1 

:6  54  56.21  2.1783  26  23  38.6 

6  57    6.99  2.X809  26  28  35.6 

6  59  17.92  a.x834  26  33  25.0 

7  I  29.00  2.X858  26  38    6.9 

7     3  40.22  2.x88s  26  42  41.2 

7    5  51.59  «.'9o6  26  47    7.8 

7    8    3.10  2.X929  26  51  26.7 

7  10  14.75  2.X95X  26  55  38.0 

7  12  26.52  2.Z973  26  59  41.5 

7  14  38.43  «.»995  27     3  37.3 

7  16  50.46  2.20x6  27     7  25.4 

7  19     2.61  2.2036  27  II     5.6 

7  21  14.88  2.2055  27  14  38.0 

7  23  27.26  2.2073  27  18    2.6 

7  25  39.76  2.209X  S.27  21  19.4 

TUESDAY  16. 

7  27  52.36  2.2109  S.27  24  28.3 

[7   30       5.06  2.2126  27   27   29.2 

7  32  17.86  2.2x42  27  30  22.2 

7  34  30.76  2.2x57  27  33    7.3 

73643-75  «.M7i  273544.5 

7  38  56.82  2.2185  27  38  13.6 

7  41    9.97  2.2x98  27  40  34.8 

7  43  23.19  2.22IO  27  42  48.0 

7  45    36.49  2.2232  27  44    53.2 

7   47   49.85  2.2233  27   46    50.3 

7  50    3.28  2.2243  27  48  39.4 

7  52  16.77  a.M53  27  50  20.4 

7  54  30.31  a.2a62  27  51  53.4 

7  56  43-90  2.2269  27  53  18.3 

75857.53  a.M76  275435.1 

8  I  1 1. 21  2.2283  27  55  43.9 
:8  3  24.92  2.3288  27  56  44.5 
8  5  38.66  a.2392  27  57  37.0 
:8    7  52.43  2.2296  27  58  21.4 

8    10       6.21  2.2299  27    58    57.7 

8  12  20.0I  2.230X  27  59  25.9 

8  14  33.83  a.23«  27  59  46.0 

8  16  47.65  2.2303  27  59  58.0 

8  19    1.46  2.2303  28    o    1.8 

8  21  15.28  2.230X  S.27  59  57.5 


6.130 

5.999 

5.877 
5.755 
5.633 
5.5x0 

5.386 

5.S63 
5.X38 
5.0x3 

4.887 

4.76X 

4.^5 
4.508 
4.380 

4.25« 
4.X24 

3.995 
3.865 

3.735 
3.605 

3.475 
3.344 
3.213 


3.083 
3.950 
2.818 
2.686 

2.553 

2.430 
2.287 

a.x53 

2.0x9 

X.685 
X.75X 
z.6x7 
1.483 
1.348 
1.2x3 
1.078 

0.943 
0.808 
0.673 
0.538 
0.402 
0.367 
-0.X32 
-1-0.004 
0.Z40 
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JANUARY,  1912. 


IX. 


GREENWICH  MEAN  TIME. 


THE 

MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Diflf. 

DiflE. 

Dilf. 

Diff. 

Hour. 

Right  AscensiofL 

for 
X  Min. 

DeclinatioiL 

for 
X  MiiL 

Honr. 

Right  AocensioiL 

for 
zMin. 

Declination. 

for 
X  Min. 

WEDNESDAY  17. 

FRIDAY 

19. 

h    m        8 

8            1 

Of           n 

n 

h     m       t 

% 

Of           n 

n 

O 

18  21  15.28 

a.230x 

S.27  59  57-5 

O.X40 

0 

20    6  43.89 

2.1380 

S.  25  21     9.0 

6.331 

z 

18  23  29.09 

2.2299 

27  5945.1 

0.275 

I 

20    8  51.06 

2.1345 

25  14  45.6 

6.448 

2 

18  25  42.88 

2.2297 

27  59  24.5 

0.4x0 

2 

20  10  59.03 

3.I3IZ 

25    8  15.2 

6.564 

3 

18  27  56.66 

2.2294 

27  58  55.8 

0.546 

3 

20  13    6.80 

3.1377 

25    I  37-9 

6.680 

4 

18  50  10.41 

2.2290 

27  58  19.0 

0.681 

4 

20  15  14.36 

3.1343 

24  54  53-6 

6.795 

5 

18  32  24.13 

2.2285 

27  5734.1 

0.8x6 

5 

20  17  21.71 

3.X208 

24  48    2.4 

6.909 

6 

18  34  37-82 

2.2279 

27  56  41. 1 

0.951 

6 

20  19  28.85 

3.x 173 

2441    4.4 

7.023 

7 

18  36  51.47 

2.2272 

27  55  40.0 

X.086 

7 

20  21  35.78 

3.1x37 

24  33  59.6 

7.136 

8 

18  39    5.08 

2.2264 

27  54  30.8 

Z.23X 

8 

20  23  42.50 

3.ZZ0X 

24  26  48.0 

7.248 

9 

18  41  18.64 

2.2256 

27  53  13.6 

1.355 

9 

20  25  49.00 

3.1064 

24  19  29.7 

7.360 

lO 

1843  32.15 

2.2248 

27  51  48.3 

X.489 

10 

20  27  55.28 

2.1088 

24  12    4.7 

7.471 

II 

18  45  45.60 

2.2238 

27  50  14.9 

1.623 

II 

20  30    1.34 

2.0993 

24    4  33-1 

7.581 

12 

18  47  58.99 

2.2226 

27  48  33.4 

1.758 

12 

2032    7.18 

2.0955 

23  56  55-0 

7.690 

13 

18  50  12.31 

2.23X4 

27  46  43.9 

1.893 

13 

20  34  12.80 

2.0918 

23  49  10.4 

7'7g» 

14 

i8  52  25.56 

2.2202 

27  44  46-4 

2.025 

14 

20  36  18.20 

2.088X 

23  41  19.3 

7.906 

15 

18  54  38.74 

2.2189 

27  42  40.9 

2.159 

15 

20  38  23.38 

2.0844 

23  33  21.7 

8.013 

i6 

18  56  51.83 

2.ai75 

27  40  27.4 

3.293 

16 

20  40  28.33 

3.0807 

23  25  17.6 

8.1x9 

17 

18  59    4.84 

2.2x60 

2738    5-9 

3.4»5 

17 

20  42  33.05 

3.0769 

23  17    7.2 

8.325 

i8 

19    I  17.76 

2.2x45 

27  35  36.4 

a.  557 

18 

204437.55 

3.0731 

23    8  50.5 

8.330 

19 

19    3  30.58 

2.2129 

27  32  59.0 

3.6S9 

19 

20  46  41.83 

3.0693 

23    0  27.6 

8.434 

20 

19    543.30 

2.2XXX 

27  30  13-7 

3. 831 

20 

20  48  45.88 

a.0655 

22  51  58.5 

8.537 

21 

19    7  55-91 

2.2093 

27  27  20.5 

a.  953 

21 

20  50  49.70 

3.0617 

22  43  23.2 

8.639 

22 

19  10    8.42 

2.2075 

27  24  19.4 

3.084 

22 

20  52  53.29 

3.0579 

22  34  41.8 

8.740 

23 

19  12  20.82 
THl 

2.2056 

JRSDi 

S.  27  21   10.4 

VY  18. 

3.215 

23 

20  54  56.65 

SAT 

3.0541 

URDi^ 

S.  22  25  54.4 

lY  20. 

8.84X 

O 

19  1433.10 

3.2036 

S.27  17  53-6 

3.346 

0 

20  56  59-79 

3.0503 

S.  22  17     I.O 

8.941 

I 

19  16  45.26 

2.30X6 

27  14  28.9 

3.476 

I 

20  59    2.70 

3.0463 

22     8     1.6 

9.040 

2 

19  18  57.30 

2.1995 

27  10  56.5 

3.605 

2 

21    I    5.38 

8.0437 

21  58  56.2 

9-139 

3 

19  21    9.21 

3.1973 

27    7  16.3 

3.735 

3 

21    3    7-83 

3.0389 

31  49  44.9 

9.236 

4 

19  23  20.98 

2.X951 

27    3  28.4 

3.864 

4 

21     5  10.05 

2.0351 

31  40  37.8 

9.33a 

5 

19  25  32.61 

2.1938 

26  59  32.7 

3.992 

5 

21    7  12.04 

2.0313 

31  31      5.0 

9.428 

6 

19  2744.11 

3.1904 

26  55  29.4 

4. 180 

6 

21     9  13.80 

3.0275 

21  21  36.5 

9.523 

7 

19  29  55-46 

2.1879 

26  51  18.4 

A-H7 

7 

21   II   15.34 

2.0837 

21  12     3.3 

9.6x7 

8 

19  32    6.66 

2. X854 

26  46  59.7 

4-374 

8 

21   13   16.65 

3.0x99 

31      2  22.5 

9.7ti 

9 

19  34  17.71 

2. 1829 

2642  33.5 

4.50X 

9 

21   15  17.73 

2.0x61 

20  52  37. 1 

9.803 

lO 

19  36  28.60 

2.1803 

26  37  59.7 

4.627 

10 

21   17  18.59 

2.0104 

20  43  46. 1 

9.894 

11 

19  38  39.34 

3.1776 

26  33  18.3 

4.753 

II 

21   19  19.22 

2.0087 

20  32  49.6 

9.985 

12 

19  40  49.91 

2.X748 

26  28  29.4 

4.877 

12 

21   21   19.63 

2.0049 

20  22  47.7 

10.075 

13 

19  43    0.32 

3.X73O 

26  23  33.0 

5.002 

13 

21  23   19.81 

3.0OI3 

20  12  40.5 

zo. 165 

14 

1945  10.55 

3.169X 

26  18  29.2 

5.126 

14 

21  25  19.77 

1.9975 

20     2  28.0 

10.253 

15 

19  47  20.61 

2.1662 

26  13  17.9 

5.249 

15 

21  27   19.51 

X.9938 

19  52  10.2 

Z0.340 

i6 

19  49  30.49 

2.1633 

26    7  59.3 

5.371 

16 

21  29  19.03 

1.990s 

19  41  47.2 

10.437 

17 

19  51  40.20 

2.1603 

26    2  33.3 

5.493 

17 

21  31   18.33 

1.9863 

19  31   19.0 

10.513 

i8 

19  53  49.73 

a. 1573 

25  57    0.0 

5.6x5 

18 

21  33  17.41 

1.9828 

19  20  45.6 

X0.598 

19 

19  55  59.07 

2.154X 

25  51  19.5 

5.736 

19 

21  35  16.28 

1.9793 

19  TO      7.2 

Z0.682 

20 

19  58    8.22 

3. 15 10 

2545  31.7 

5.856 

20 

21  37  14-93 

X.9757 

18  59  23.8 

10.763 

21 

20    0  17.18 

a. 1478 

25  39  36.7 

5.976 

21 

21  39  13-37 

X.9722 

18  48  35.4 

Z0.847 

22 

20    2  25.95 

3. 1445 

25  33  34.6 

6.095 

22 

21  41  11.59 

X.9686 

18  37  42.0 

Z0.939 

23 

20    4  34.52 

2.141S 

25  27  25.3 

6.2x3 

23 

21  43    9.60 

1.9651 

18  36  43.8 

ZX.OXO 

24 

20    6  42.89 

2.1380 

S.  25  21    9.0 

6.331 

24 

2145    7.41 

1.96X7 

S.  18  15  40.8 

ZI.090 

X. 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Diff. 

Diff. 

Diff. 

Diff. 

Hoar. 

Right  Ascension. 

for 
z  Min. 

Deellnation. 

tor 

zMin. 

Hour. 

Right  Ascension. 

for 
I  Min. 

Declination. 

for 
z  Min. 

su 

NDA^ 

'    21. 

TUESDAY  23. 

h     ra       s 

s 

or            n 

» 

h     m       B 

8 

Of            n 

M 

O 

21  45    7-41 

I.96I7 

S.I8    15  40.8 

1X.090 

0 

23  16     4.18 

1.8475 

S.  8    7    4.1 

X3.954 

I 

21  47    5.01 

X.9583 

18       4   33.0 

ZZ.169 

I 

23  17  55.00 

1.846s 

7  53    5.7 

13.994 

2 

21  49    7.40 

Z.9549 

17  53  20.5 

ZI.847 

2 

23  19  45.77 

X.8456 

7  39    4.9 

14.033 

3 

21  50  59.59 

1.95x5 

1742    3.3 

IX. 385 

3 

23  21  36.48 

Z.8448 

725    1.8 

X4.O7I 

4 

21  52  56.58 

1.948X 

17  30  41.5 

ZI.403 

4 

23  23  27.15 

X.844O 

7  10  56.4 

14.108 

5 

21  54  53.37 

X.9448 

17  19  15. 1 

11.478 

5 

23  25  17.77 

i.«433 

6  56  48.8 

14.144 

6 

21  56  49.96 

1.94x6 

17    744.2 

XX. 553 

6 

23  27     8.35 

X.8437 

6  42  39-0 

Z4.I8O 

7 

21  58  46.35 

X.9383 

16  56    8.8 

ZI.637 

7 

23  28  58.90 

X.8433 

6  28  27.1 

14.215 

8 

23     042.55 

1.935X 

16  44  29.0 

zr.700 

8 

23  30  49.42 

1.8417 

6  14  13.2 

14.349 

9 

22     2  38.56 

x*93*> 

16  32  44.8 

xi.TTa 

9 

23  32  39.91 

1.84x3 

5  59  57.2 

14.383 

lO 

22     4  34.38 

Z.9288 

16  20  56.3 

XX.844 

10 

23  34  30.37 

X.8409 

5  45  39.2 

Z4.5I6 

II 

22     6  30.02 

x.9a57 

16    9    3.5 

11.9x5 

11 

23  36  20.82 

1.8407 

5  31  19.3 

14.348 

12 

22     8  25.47 

1.9337 

15  57    6.5 

Z1.984 

12 

23  38  11.25 

Z.8405 

5  16  57.5 

14.379 

13 

22  10  20.74 

1.9x97 

1545    5.4 

X3.053 

13 

23  40    1.68 

Z.8404 

5    233.9 

X4.4O9 

14 

22  12  15.83 

1.9167 

1533    0.2 

13.Z33 

14 

23  41  52.10 

1.8404 

448    8.5 

X4.438 

15 

22  14  10.75 

1.9x38 

15  20  50.9 

13.189 

15 

23  43  42.52 

1.8404 

4  33  41.4 

Z4.466 

i6 

22  16      5.49 

Z.9XX0 

15    837.6 

13.355 

16 

23  45  32.94 

X.8405 

4  19  12.5 

X4.494 

I? 

22  18     0.06 

Z.9083 

14  56  20.3 

Z3.3SX 

17 

23  47  23.37 

z.8^07 

4    4  42.0 

i4.5ai 

i8 

22  19  54.46 

1.9054 

14  43  59.0 

13.386 

18 

23  49  13.82 

1.8409 

3  50    9.9 

14-547 

19 

22  21  48.70 

Z.9036 

14  31  33.9 

13.450 

19 

23  51    4.29 

1.84X8 

3  35  36.3 

X4.573 

20 

22  23  42.78 

1.8999 

14  19    5.0 

xa.5X3 

20 

23  52  54.78 

X.8416 

3  21     1.2 

Z4.598 

21 

22  25  36.70 

1.8973 

14    6  32.3 

X3.575 

21 

23  54  45.29 

1.8431 

3    624.7 

14.631 

22 

22  27  30.46 

X.8947 

13  53  55.9 

13.637 

22 

23  56  35.83 

1.8437 

2  51  46.7 

14.644 

23 

22  29  24.07 

MG 

z.892a 

►NDA\ 

S.1341  15.9 
^  22. 

13.698 

23 

23  58  26.41 
WED] 

x.8433 

NESD 

S.  2  37    7.4 
AY  24. 

Z4.666 

o 

22  31  i7«53 

X.8898 

S.13  28  32.2 

X3.757 

0 

0    0  17.03 

X.8440 

S.  2  22  26.8 

14.687 

I 

22  33  10.84 

X.8874 

13  15  44.9 

13.8x6 

I 

0    2    7.70 

1.8448 

2    745.0 

X4.708 

2 

22  35    4.01 

1.8850 

13    254.1 

Z3.875 

2 

0    3  58.42 

Z.8457 

I  53    1.9 

14.727 

3 

22  36  57.04 

Z.8836 

12  49  59.9 

Z3.933 

3 

0    549.19 

1.8467 

I  38  17.7 

X4.745 

4 

22  38  49.93 

Z.8803 

12  37    2.3 

Z3.990 

4 

0    7  40.02 

1.8478 

I  23  32.4 

X4.763 

5 

22  40  42.68 

Z.878X 

12  24    1.3 

Z3.Q45 

5 

0    9  30.92 

1.8490 

I    8  46. 1 

Z4.78X 

6 

22  42  35.30 

X.8760 

12  10  56.9 

Z3.ZO0 

6 

0  II  21.89 

X.8503 

0  53  58.8 

X4.797 

7 

22  44  27.80 

1.8739 

II  5749.2 

13.X55 

7 

0  13  12.94 

X.8515 

0  39  10.5 

14.8x3 

8 

22  46  20.18  » 

1.87x8 

II  44  38.3. 

Z3.208 

8 

0  15    4.06 

1.8538 

0  24  21.3 

14.837 

9 

22  48   12.43 

Z.8698 

II  31  24.2 

Z3.361 

9 

0  16  55.27 

1.8543 

S.  0    9  31.3 

14.84X 

lO 

22  50     4.56 

1.8679 

II  18    7.0 

13.3x3 

10 

0  18  46.57 

1.8558 

N.  0    5  19.5 

14.854 

II 

22  51  56. 5§ 

Z.8661 

II    446.7 

X3.363 

II 

0  20  37.97 

1.8574 

0  20  1 1. 1 

Z4.865 

12 

22  53  48.49 

Z.S643 

10  51  23.4 

13.4x3 

12 

0  22  29.46 

X.859X 

035    3.4 

14.876 

13 

22  55  40.30 

Z.862S 

10  37  57.1 

13.463 

13 

0  24  21.06 

X.8609 

0  49  56.3 

X4.887 

14 

22  57  32.00 

1.8608 

10  24  27.8 

i3.5xa 

14 

0  26  12.77 

1.8687 

I    4  49.8 

14.896 

15 

22  59  23.60 

Z.8593 

10  10  55.7 

13.560 

15 

0  28    4.59 

1.8647 

I  19  43-7 

14.904 

i6 

23      I  I5.II 

X.8577 

9  57  20.7 

13.607 

16 

0  29  56. 53 

X.8668 

I  34  38.2 

14.9XX 

17 

23    3    6.52 

1.8563 

9  43  42.9 

X3.653 

17 

0  31  48.60 

X.8689 

I  49  33. 1 

14.918 

i8 

23    4  57.85 

1.8547 

930    2.4 

Z3.698 

18 

0  33  40.80 

X.8711 

2    4  28.4 

14.924 

19 

23    6  49.09 

I.853* 

9  16  19. 1 

13.74a 

19 

035  33.13 

X.8734 

2  19  24.0 

14.938 

20 

23    8  40.25 

Z.853Z 

9    2  33.2 

13.786 

20 

0  37  25.60 

X.8758 

2  34  19.8 

X4-93a 

21 

23  10  31.34 

X.8S08 

8  48  44.7 

13.8*9 

21 

0  39  18.22 

Z.8788 

2  49  15.8 

14.935 

22 

23  12  22.35 

1.8496 

8  34  53.7 

13.87X 

22 

0  41  10.99 

Z.8807 

3    4  12.0 

14.937 

23 

23  14  13.30 

Z.8485 

8  21    0.1 

13.9x3 

23 

043    3.92 

T.8834 

3  19    8.3 

X4.938 

24 

23  16    4.18 

1.8475 

S.  8    7    4.1 

X3.954 

24 

0  44  57.01 

X.8868 

N.  3  34    4.6 

14.938 

12 
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GREENWICH  MEAN  TIMK 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Diff. 

Diff. 

Diff. 

DifT. 

Hour. 

RightAscension. 

for 
X  Min. 

Decimation. 

for 
x  Min. 

Hour. 

RightAscension. 

for 
I  Min. 

Declinetion. 

for 
I  Min. 

THURSDAY  25. 

SATURDAY  27. 

h    m        8 

s 

0       »       tt 

m 

h    m       s 

8 

0       »       t» 

tt 

O 

0  44  57.01 

Z.8862 

N.  3  34    4.6 

14.938 

0 

2  20  21.66 

3.1344 

N.15  II     7.7 

X3.6W 

I 

0  46  50.26 

1.8890 

3  49    0.9 

14.937 

I 

2  22  29.34 

3.X3X6 

15  24  44.6 

13.584 

2 

0  48  43.69 

1. 8919 

4    3  57.1 

X4.935 

2 

2  24  37.46 

3.1389 

15  38  17.9 

13.524 

3 

05037.29 

1.8949 

4  18  53.1 

14.933 

3 

2  26  46.01 

3.X463 

15  51  47.5 

13.462 

4 

0  52  31.08 

X.8980 

4  33  49.0 

14.930 

4 

2  28  55.00 

2.1537 

16    5  13.3 

13.398 

5 

0  54  2505 

X.9013 

4  48  44.6 

14.925 

5 

2  31     4.44 

3.161X 

16  18  35.2 

13.333 

6 

0  56  19.21 

X.9044 

5    339.9 

14.919 

6 

2  33  14.33 

3.X686 

16  31  53.2 

13.266 

7 

0  58  13.58 

1.9077 

5  18  34.9 

14.9x3 

7 

2  35  24.68 

3.1763 

1645    7.1 

13.197 

8 

I    0    8.16 

X.9113 

5  33  29.5 

14.904 

8 

2  37  35.49 

3.X84X 

16  58  16.9 

13.127 

9 

I    2    2.94 

1.9x48 

5  48  23.5 

14.896 

9 

23946.77 

3. 1919 

17  I  z  22.4 

13.055 

lO 

I    3  57-93 

1.9184 

6    3  16.9 

14.887 

10 

241  58.52 

2.1997 

17  24  23.5 

X2.98X 

II 

I    55315 

1.9221 

6  18    9.8 

X4.876 

II 

2  44  IO-74 

3.2076 

17  37  20. 1 

12.906 

12 

I    7  48.59 

1.9259 

6  33    2.0 

X4.864 

12 

2  46  23.44 

3.3x57 

17  50  12.2 

12.839 

13 

I    9  44.26 

I. 9498 

647  53.5 

14.851 

13 

2  48  36.62 

3.3338 

18      2  59.6 

X2.750 

14 

I  II  40.17 

1.9338 

7    244.1 

14.837 

14 

2  50  50.29 

3.3319 

18  15  42.2 

12.669 

15 

I  13  3632 

1.9379 

7  17  33.8 

14.833 

15 

2  53    4.46 

3.34OX 

18  28  19.9 

12.587 

i6 

I  15  32.72 

i.94ai 

7  32  22.6 

14.806 

16 

2  55  19.12 

2.2484 

18  40  52.6 

X2.503 

17 

I  17  29.38 

1.9464 

7  47  10.5 

14.789 

17 

a  57  34.27 

3.3568 

18  53  20.3 

12.417 

i8 

I  19  26.29 

1.9508 

8    I  57.3 

14. 770 

18 

2  59  49.93 

3.365a 

19     542.7 

X3.330 

19 

I  21  23.47 

x.955a 

8  16  42.9 

14. 750 

19 

3    2    6.10 

a. 3737 

19  17  59.8 

X3.340 

20 

I  23  20.92 

1.9597 

8  31  27.3 

14.730 

20 

3    4  22.78 

3.3833 

19  30  II.5 

X3. X48 

21 

I  25  18.64 

1.9643 

8  46  10.5 

14.709 

21 

3    639.97 

3.3909 

19  42  17.7 

X3.O56 

22 

I  27  16.65 

1.9691 

9    0  52.4 

14.686 

22 

3    8  57.68 

2.8995 

19  54  18.2 

XI.96X 

23 

I  29  14.94 
FB 

X.9740  . 
:iDAY 

N.  9  15  32.8 
26. 

> 14. 663 

23 

3  II  15.91 
SU 

3.3083 

NDAY 

N.20    6  13.0 

28. 

XX. 863 

O 

I  31  13.53 

X.9789 

N.  9  30  II. 8 

14.637 

0 

3  13  34.66 

3.3x69 

N.20  18    1.9 

11.765 

I 

I  33  12.41 

1.9839 

9  44  49.2 

14.  610 

I 

3  15  53.94 

2.3256 

20  29  44.8 

Xr.665 

2 

I  35  11.60 

1.9890 

9  59  25.0 

14. 581 

2 

3  18  13.74 

2.3344 

20  41  21.6 

XX. 562 

3 

I  37  II. 10 

1.9942 

10  13  59.1 

M.553 

3 

3  20  34.07 

3.3433 

20  52  52.2 

11.457 

4 

I  39  10.91 

1.9995 

10  28  31.4 

X4.5«4 

4 

3  22  54.94 

2.3523 

21    4  16.5 

11.351 

5 

I  41  11.04 

3.0049 

10  43     1.9 

14.49a 

5 

3  25  16.34 

3.36x3 

21  15  34.3 

xt.243 

6 

I  43  11.49 

2.0104 

xo  57  30.5 

14.460 

6 

3  27  38.28 

a.  3701 

21  26  45.5 

11. 132 

7 

I  45  12.28 

2.0x60 

11  II  57-1 

14. 4*6 

7 

3  30    0.76 

2.3791 

21  37  50.0 

11.019 

8 

I  47  13.41 

3.0216 

II  26  21.6 

14.391 

8 

3  32  23.77 

3.3881 

"21  48  47.8 

10.905 

9 

I  49  14.88 

a.  0373 

II  40  44.0 

14.355 

9 

3  34  47-33 

2.397a 

21  59  38.7 

X0.789 

lO 

I  51  16.69 

3.0333 

II  55    4.2 

J4.317 

10 

3  37  11.43 

3.4064 

22  10  22.5 

10.670 

II 

I  53  18.86 

3.039a 

12     9  22.1 

14.378 

II 

3  39  36.08 

2.4155 

22  20  59.1 

10.549 

12 

I  55  21.39 

2.0453 

12  23  37.6 

14.238 

12 

342    1.27 

3.4245 

22  31  28.4 

10.427 

13 

I  57  24.28 

2.0513 

12  37  50.6 

14.197 

13 

3  44  27.01 

2.4335 

22  41  50.3 

10. 303 

14 

I  59  27.54 

2.0575 

12  52      I.I 

X4.X54 

14 

3  46  53.29 

3.4426 

22  52     4.7 

10.176 

15 

2     I  31.18 

3.0638 

13    6    9.0 

14.109 

15 

3  49  20.12 

3.4517 

23     2  II. 5 

XO.047 

i6 

2    3  35.20 

3.0703 

13  20  14.2 

14.063 

16 

3  51  47.50 

2.4608 

23  12   10.5 

9.917 

17 

2    5  39.60 

3.0766 

13  34  16.6 

14.016 

17 

3  54  15-42 

2.4699 

23  22      1.6 

9.785 

i8 

2    744.39 

2.0632 

13  48   16. 1 

13.967 

18 

3  56  43.89 

2.4790 

23  31  44.6 

9.650 

19 

2    949.58 

2.0899 

14      2  12.6 

13.917 

19 

3  59  12.90 

3.4881 

2341    19.5 

9.513 

20 

2  II  55.17 

2.0966 

14  16    6.1 

13.866 

20 

4    I  42.46 

3.4971 

23  50  46.2 

9.374 

21 

2  14    1. 17 

2.1034 

14  29  56.4 

13.8x3 

21 

4    4  12.56 

3.5061 

24     0     4.5 

9.233 

22 

2  16    7.58 

2.XI03 

14  43  43.5 

13.758 

22 

4    6  43.20 

2.5151 

24     9  14.2 

9.090 

23 

2  18  14.41 

3.1173 

14  57  27.3 

13.702 

23 

4    9  14.38 

2.5241 

24  18  15.3 

8.945 

24 

2  20  21.66 

3.1344 

N.15  11    7.7 

13.644 

24 

4  II  46.10 

a. 5331 

N.2427     7.7 

8.798 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hour. 


O 

I 
2 

3 

4 

5 
6 

7 

8 

9 

lO 

II 

12 

14 

15 
16 

17 
18 

19 

20 

21 

22 

23 


Right  Aaeemion. 


Diff. 

for 

X  Min. 


Declination. 


4 
4 
4 
4 
4 
4 
4 
5 
5 
5 
5 
5 


MONDAY  29. 

h    m       8  8  [        " 

411  46.10  a.533X  N.24 

4  14  18.35  ^'M^o  24 

4  16  51.14  2.3508  24 

4  19  24.46  9.3596  24 

4  21  58.30  a.5684  25 

4  24  32.67  2.577*  25 

4  27    7-57    ««5859       25 

4  29  42.98      2.5944         25 
4  32  18.90      9.6028         25 

4  34  55- 3a    «-6"2       25 

43732-24  «-6»96  25 

4  40    9.67  2.6279  25 

42  47*59  S.6360  26 

45  26.00  2.6441  26 

48    4.88  2.6321  26 

50  44.24  2.6599  a6 

53  24.07  2.6677  26 

56    4.36  2.6753  26 

58  45. 10  a.68S7  26 
X  26.29  2.6901  26 
4     7.92      2.6974         26 

6  49.98     2.7045       26 

9  32.46     2.7x13       27 

12  15.36     2.7x83  N.27 

TUESDAY  30. 

N.27 

27 
27 

27 

27 

27 

27 
27 
27 

27 
27 

27 

27 
27 

27 
27 

28 

28 

28 
28 
28 
28 
28 
28 
N.28 


27  7-7 
35  51-2 

44  25.7 
52  51.1 

I    7.2 

9  14.0 

17  "-3 
24  59.0 

32  37»o 
40    5.1 

47  23.2 

54  31-3 
I  29.2 

8  16.8 

14  53.9 
21  20.5 

27  36.5 

33  41-7 
39  36-0 

45  19-4 
50  51-7 
56  12.8 

I  22.6 
6  21.0 


0 

5  14  58.66 

2.7249 

I 

5  17  42.35 

2.7314 

2 

5  20  26.43 

9.7378 

3 

5  23  10.89 

9.7440 

4 

5  25  55.72 

2.7500 

5 

5  28  40.90 

2.7558 

6 

5  31  26.43 

2.76x5 

7 

5  34  12.29 

2.767X 

8 

5  36  58.47 

2.7724 

9 

5  39  44-96 

2.7775 

10 

5  4a  31.76 

2.7824 

II 

5  45  1B.85 

2.787X 

12 

5  48    6.21 

2.79x6 

13 

5  50  53.84 

2.7959 

14 

5  53  41.72 

2.8000 

15 

5  56  29.84 

2.8039 

16 

5  59  18.19 

2.8076 

17 

6    2    6.75 

3.811X 

18 

6    455.51 

2.8143 

19 

6    744.46 

9.8x73 

20 

6  10  33.58 

2.820X 

21 

6  13  22.86 

2.8996 

22 

6  16  12.30 

9.8249 

23 

6  19    1.86 

2.8270 

24 

6  21  51.54 

2.8289 

II  7.9 
1543.2 

20    6.9 

24  18.8 
28  18.8 
32   6.9 

35  43.0 
39  6.9 
42  X8.7 
45  18.2 

48  5.3 
50  40.0 

53  2.3 
55  12.0 

57  9.1 

58  53.5 
o  25.2 

44.1 

50.1 
43.3 

23.5 

50.8 

5.1 
6.4 

54.6 


I 
2 

3 
4 
4 
5 
5 
4 


Diff. 
for 

X  Min. 


8.798 
8.650 
8.499 

8.346 
8.Z9X 
8033 

7.874 
7.7x3 
7.550 

7.385 
7.2x8 
7.049 
6.878 
6.706 
6.532 

6.355 
6.176 

5.996 

5.8x4 

5.630 

5.445 

5.257 
5.068 

4.878 


4.686 

4.492 
4.296 

4.099 
3.901 
3.70X 
3.500 
3.998 

3.094 
2.889 

2.689 

9.474 
9.266 
9.056 

1.845 
1.634 
1.422 

X.20» 

0.993 
0.778 

0.56a 

0.346 

+O.X30 

-0.087 

0.306 


Hoar. 


Right  Aacanaion. 


Diff. 

for 

zMin. 


Decllaation. 


O 

X 
2 

3 

4 

5 
6 

7 
8 

9 
10 

II 

12 

13 

14 

15 
16 

17 
18 

19 
20 

21 

22 

23 


h 
6 
6 
6 
6 
6 
6 
6 


m 
21  5 

244 
273 
30  2 


WEDNESDAY  31. 

8  a 

54     a.  8289 

33      «.83o6 
.21       2.8320 


17 

33  II. 19 
36    1.26 

38  51.36 
6  41  41.49 
6  44  31.62 

6  47  21.74 
6  50  IX. 84 

6  53    1. 91 

6  55  51.93 

6  58  41.88 

7  I  31.75 

7    421.53 
7    7  11.20 

7  10    0.75 
7  12  50.17 

7  15  39.45 
7  18  28.57 

7  2X  17.51 

7  24    6.27 

7  26  54.83 


a. 8331 
8.8340 
a. 8347 
2.8352 
a. 8355 

9.8355 
9.8353 

9.8347 
2.8340 

9.833X 
2.8390 
2.8305 
2.8287 
a.8a69 
a.8a49 
a. 8825 
8.8x99 
9.8x72 
a.  8x43 
a.8xxx 
a. 8076 


N.28 
28 


454.6 
429.7 

28  3  51.7 
28  3  0.6 
28  I  56.3 
28  o  38.8 
27  59    8.2 

27  57  24.5 
27  55  27.6 
27  53  17.5 
27  50  54.3 
27  48  17.9 

27  45  28.4 
27  42  25.8 

27  39  10. 1 
27  35  41.4 
27  31  59.6 
27  28  4.9 
27  23  57.2 
27  19  36.5 
27  15  3.0 
27  10  16.7 
27  5  17.6 
N.27    o    5*8 


THURSDAY,  FEBRUARY  i. 


7  29  43. 18 


2.8040 


N.26  54  41.3 


PHASES  OF  THE  MOON. 


Diff. 

for 
X  Min. 


0.306 
0.595 
0.743 
0.962 
x.x8x 
X.400 
x.6ao 
X.839 
2.038 
2.278 

9.497 
a.  7x5 
9.933 
3.X59 
3.370 

3.587 
3.804 
4.oao 
4.236 

4.45X 
4.665 
4.878 
5.090 
5.302 


5.5x3 


O  Full  Moon     . 

(t  Last  Quarter 

0  New  Moon    . 

])  First  Quarter 


.    Jan. 


d  h       xn 

4  I  29.5 

10  19  42.8 

18  23      9.9 

26  20   51.2 


(t      Perigee Jan.       4     1.6 

C     Apogee 17  13.9 
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FEBRUARY,  1912. 


I. 


AT  GREENWICH  APPARENT  NOON. 


Day  of 
the  Week. 


Thur. 

Frid. 

Sat. 

SUN. 

Mod. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

SUN. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 
Sat. 

SUN. 

Mon. 
Tues. 
Wed. 

Thur. 

Frid. 

Sat 

SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 


I 
2 

3 

4 

5 
6 

7 

8 


lO 

II 

12 

13 
14 
15 

i6 

17 

i8 

19 

20 
21 

22 

23 
24 

25 

26 
27 

28 

29 
30 


THE  SUN'S 


Apparent  Right 
Ascension. 


h   m   s 
2055  1.49 

20  59  6.41 

21  3  10.51 


2 
2 
2 

2 

2 
2 

2 
2 
2 

2 
2 

2 

2 
2 
22 


7  13.78 
II  16.24 

15  17.90 

19  18.76 
23  18.83 
27  18.11 

31  16.62 

35  14.35 
39  ii'32 

43  7-54 
47  3.00 
50  57-72 

5451.70 
58  44.96 

237-51 


Diff.  for 
I  Hour. 


22  18  0.74 
22  21  49.86 
22  25  38.34 

22  29  26.19 
2233  13.41 
22  37  0,04 

22  40  46.09 

224431.57 
22  48  16.50 


s 
10.222 

10.188 

10.154 


10.120 
10.086 
10.052 

10.019 
9.986 

9.954 

9.922 
9.890 
9-858 

9.827 
9.796 
9.765 

9.735 
9.705 
9.675 


22  6  29.35  9.646 
22  10  20.49  I  9.6x7 
22  14  10.95       9.588 


9.561 

9.534 
9.507 

9.481 

9.455 
9.429 

9.406 

9.384 
9.362 


Apparent  Decli- 
nation. 


72354.5 

7  7  0.0 
6  49  47.5 

632  17.4 
6  14  30.1 
5  56  25.9 

538  5-3 
5  19  28.6 

5   036.2 

441  28.7 
4  22  6.3 
4   2  29.4 

3  42  38.5 
32234.1 

3    2  16.6 

2  41  46.3 
2  21  3.7 
2    o    9.3 

I  39  3-4 
I  1746.5 
056  19.1 

03441.6 
o  12  54.5 
9  50  58.0 

9  28  52.7 
9  638.9 
844  17.2 


8  21  47.9 

7  59  ".3 
S.    7  36  27.8 


Diff.  for 
I  Hour. 


w 


+41.89 

42.65 
43.39 

+44*12 
44.82 

45.5a 

+46.20 
46.86 

47.51 

+48.13 
48.73 
49.32 

+49.89 

50.45 
50.99 

+51.52 
52.02 
52.51 

+52.97 
53.42 
53.85 

+54.27 
54.67 
55.04 

+55.40 

55-74 
56.07 

+56.38 
56.68 

+56.95 


Semidiam- 
eter. 


6  15.76 
6  15.62 

6  15-47 

6  15.32 
6  15.16 
6  15.00 

6  14.83 
6  14.66 
6  14.48 

6  14.30 
6  14.11 
6  13.92 

6  13.72 
6  13.52 
6  13.32 

6  13.12 
6  12.92 
6  12.71 

6  12.50 
6  12.29 
6  12.08 

6  11.86 
6  11.65 
6  11.43 

6  II. 21 
6  10.99 
6  10.76 

6  10.52 
6  10.29 
6  10.05 


Siderea 
Time  of 
Semidi' 
ameter 
Passing 

Me- 
ridian. 


68.'37 
68.25 
68,14 

68.02 
67.91 
67.79 

67.68 
67.56 

67-45 

67.33 
67.22 

67.11 

67.00 
66.89 
66.78 

66.68 
66.58 
66.48 

66.38 
66.28 
66.18 

66.08 

65.99 
65.90 

65.81 

65.73 
65.64 

65.56 
65.48 

65.40 


Equation  of 

Time,  to  be 

Added  to 

Apparent 

Time. 


m 


3  38.41 
3  46.75 

3  54-27 

4  0.96 
4  6.85 
411.94 

4  16.24 

4  19.75 
4  22.47 

4  24.41 

4  25-58 
425.99 

4  25.65 
424.56 

4  22.73 

420.16 
4  16.88 
4  12.89 

4  8.19 
4    2.80 

3  56.72 

3  49.97 
3  42.56 
334-51 

3  25.82 
3  16.52 
3    6.61 

2  56.13 
2  45.08 

2  33.49 


Diff. 

for 

I  Hoar. 


0.365 

0.330 
0.296 

0.262 
0.229 
0.196 

0.163 
0.130 
0.097 

0.065 
0.033 

0.002 

0.030 
0.061 
0.091 

O.I2I 
0.151 
O.Z81 

0.210 
0.239 
0.267 

0.295 
0.322 
0.348 

0.374 
O.4OO 

0.424 

0.448 
0.471 
0.493 


NOTB. — ^Tbe  mean  time  of  semidiajneter  passing  may  be  found  by  subtracting  o^.iS  from  the  sidereal  time. 

The  sign  -t-  prefised  to  the  hourly  change  of  decliaation  indicates  that  south  declinations  are  decreasing. 


II. 


FEBRUARY,  1912. 


15 


AT  GREENWICH  MEAN  NOON. 


Day  of 
the  Week. 


Thur. 

Frid. 

Sat. 

SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

SUN. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 
Sat 

SUN. 

Mon. 
Tues. 
Wed. 

Thur. 

Frid. 

Sat 

SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 


e 

I- 

Q 


I 
2 

3 

4 

5 
6 

7 
8 


lO 

II 

12 

13 
14 
15 

i6 

17 
i8 

19 

20 

21 

22 

23 
24 

26 
27 

28 
29 

30 


THE  SUNS 


Apparent  Right 
Ascension. 


h     m        8 

205459-17 
2059     4.07 

21    3    8.14 

21  7  11.40 
21  II  13.86 
21  15  15.52 

21  19  16.38 
21  23  16.44 
21  27  15.72 

21  31  14.23 
21  35  11.97 
2139  8.95 

2143  5-17 
21  47  0.64 

21  50  55.37 

215449.37 

21  5842.65 

22  235.21 

22  6  27.07 
22  10  18.24 
22  14  8.73 

22  17  58.54 
22  21  47.69 
2225  36.19 

22  29  24.06 
22  33  11.32 
22  36  57.98 

22  40  44.06 
22  44  29.57 
22  48  14.54 


Diff.  for 
X  Hour. 


s 
I0.22I 

10.187 
10.153 

10. 1 19 
10.086 
10.052 

10.019 
9.986 

9.954 

9.922 
9.890 
9.858 

9.827 
9.796 
9.765 

9.735 

9.705 
9.675 

9.646 
9.617 

9.589 

9.562 

9.535 
9.508 

9.482 

9.456 
9.430 

9.407 

9.385 
9.363 


Apparent  Declina- 
tion. 


DiflF.  for 
I  Hour. 


s. 


s. 


7  24    4.0 

7  7    9.8 

6  49  57.5 

6  32  27.7 

6  1440.6 

5  56  36.7 

5  38  16.3 
5  19  39.8 
5    047.6 

4  41  40.2 
4  22  18.0 
4    241.3 

3  42  50.6 
3  22  46.3 
3    2  28.9 

2  41  58.7 
2  21  16.1 
2    o  21.7 

I  39  15.9 
I  17  59.0 

05631.6 

o  34  54.0 
o  13    6.8 

9  51  10.2 

9  29  4.8 
9    651.0 

8  44  29.2 

821  59.8 

7  59  23.2 
7  36  39.7 


+41.88 
42.64 

43.39 

+44.11 
44.81 

45.51 

+46.19 
46.85 
47.50 

+48.13 

48.73 
49.32 

+49.89 

50.45 
50.99 

+51.52 
52.02 

52.51 

+52.97 
53.42 
53.85 

+54.27 

54.67 
55.04 

+55.40 

55.74 
56.07 

+56.38 
56.68 

+56.95 


Equation  of 
Time,  to  be 
Subtracted 

from 
Mean  Time. 


m 


3  38.33 
3  46.67 
3  54.19 


4 

4 

4  11.90 


0.90 
6.80 


4  j6.2o 

4  19-71 
4  22.44 

424.39 
4  25.57 
4  25.99 

4  25.65 

424-57 
4  22.75 

4  20.20 
4  16.92 
4  12.93 

4  8.24 
4  2.85 
3  56.78 

3  50-03 
3  42.63 
3  34-58 

3  25.90 
3  16.60 
3    6.70 

2  56.22 
245.18 

2  33.59 


Diff.  for 
I  Hour. 


0.365 
0.330 
0.296 

0.263 
0.229 
0.196 

0.163 
0.130 
0.097 

0.065 
0.034 
0.002 

0.030 
0.061 
0.091 

O.X2I 
0.151 
O.181 

0.210 
0.239 
0.267 

0.295 
0.322 
0.348 

0.374 
0.400 

0.424 

0.448 
0.471 
0.493 


Sidereal  Time, 
or  Right  Ascen- 
sion of  Mean 
Sun. 


h  m   s 
20  41  20.84 

204517.39 
204913.95 

20  53  10.51 

20  57  7.06 

21  I   3.62 

21  5  0.18 
21  856.73 
21  12  53.29 

21  1649.84 
21  2046.40 
21  2442.95 

21  28  39.51 
21  32  36.07 
21  36  32.62 

21  4029.18 
214425.73 
21  48  22.29 

21  52  18.84 

21  56  15.40 

22  011.95 


22  4  8.51 
22  8  5.06 
22  12   1.62 


22  1558.17 
22  19  54.72 
22  2351.28 

22  27  47.84 

22  31  44-39 
22  35  40.94 


Note. — ^The  semidiameter  for  mean  noon  may  be  assumed  the  same  as  that  for  apparent  noon. 
The  sign  +  prefixed  to  the  hourly  change  of  declination  indicates  thai  south  declina- 
tions are  decreasing. 


Diff.  for  X  Hour, 

+9».8565. 

rrable  HI.) 
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FEBRUARY,  1912. 


III. 


AT  GREENWICH  MEAN  NOON. 


I 

2 

3 

4 

5 
6 

7 
8 


lO 

n 

12 

13 

J5 

i6 

17 
i8 

19 

21 

22 

23 
24 

26 
27 

28 
29 

30 


Is- 

Q 


32 

33 
34 

35 
36 

37 

38 

39 
40 

41 
42 

43 

44 

45 
46 

47 
48 

49 

50 

51 
52 

53 
54 
55 

56 
57 
58 

59 
60 

61 


THE  SUN'S 


True  Longitude. 


311  1731-9 

312  18  23.7 

313  19  14.4 

31420  3.9 
3152052.4 
316  21  39.8 

3172226.3 

318  23  II. 8 

319  23  56.3 

320  24  39.7 

321  25  22.1 
32226  3.3 

323  26  43.4 
32427  22.3 

325  27  59-9 

32628  36.1 

327  29  10.9 

328  29  44.2 

329  30  16.0 

330  30  46.2 

331  31  14.6 

332  31  41.2 

333  32  6.0 

334  32  28.8 

335  32  49-6 
33633  8.4 
3373325.1 

338  33  39.8 

339  33  52.5 
34034  3.2 


17  33.6 

18  25.2 

19  15-7 

20  5.1 

20  53.4 

21  40.7 

22  27.0 

23  12.4 

23  56.7 

24  40.0 

25  22.2 

26  3.4 

26  43.3 

27  22.0 

27  59.5 

28  35.6 

29  10.3 

29  43.5 

3015-1 
3045.1 
31  13.4 

31  39-9 

32  4-5 
32  27.2 

32  47.9 

33  6.6 
33  232 

33  37-8 

33  50.4 

34  0.9 


DilLfor 
z  Hour. 


152.18 

152.13 
152.08 

152.04 
152.00 
151.96 

151.92 
151.87 
151.83 

151.79 

I5».74 
151.69 

15X.64 

151.59 
151.54 

15Z.48 

151.42 
151.36 

151-29 
151.22 

151.15 

151.07 
150.99 

150.91 

150.82 

150.74 
150.66 

150.57 
150.49 
150.40 


Latitude. 


+0.67 
0.66 
0.61 

+0.54 

0.44 
0.32 

+0.18 
+0.05 
—0.08 

— 0.21 
0.31 
0.40 

—  0.46 
0.51 
0.51 

—  0.50 

0.45 
0.40 

—0.32 

0.21 

—0.09 

+0.04 
0.16 
0.28 

+0.38 
0.47 
0.52 

+0.54 

0.54 
+0.50 


Lof[arithmofthe 

Radius  Vector  of 

the  Earth. 


9.993  6015 
9.993  6652 

9-993  7314 

9.993  8002 
9-993  8716 
9-993  9453 

9.9940213 

9.994  0994 
9.994  1794 

9.994  2613 

9.994  3448 
9-994  4299 

9.9945164 
9.994  6042 

9-994  6932 

9-994  7834 

9.994  8746 

9-994  9667 

9-995  0598 

9-995  1538 

9.995  2487 

9-995  3445 
9-9954413 
9-995  5392 

9.995  6382 
9.995  7385 
9-995  8401 

9.995  9431 

9.996  0477 

9.996  1540 


Diff.for 
X  Hour. 


+26.0 
27.1 
28.1 

+29.2 
30.2 
31-2 

+32.1 
32.9 
33.7 

+34-4 
35.1 
35.7 

+36.3 
36.8 

37-3 

+37.8 
38.2 
38.6 

+39.0 

39.4 
39.7 

+40.1 
40.6 
41.0 

4-41.5 
42.0 
42.6 

+43.2 

43-9 
4-44.6 


Mean  Time  of 
Sidereal  Noon. 


8 
6.62 


h     m 
318 

3  14  10.71 
3  10  14.80 

3  6  18.89 
3  2  22.98 
2  58  27.07 

25431.16 
2  50  35-25 
24639-34 

2  42  43-43 
2  38  47-52 
23451.61 

2  30  55.70 
2  26  59.79 
223    3.88 

2  19  7-97 
2  15  12.06 

2  II  16.15 

2    7  20.24 

2  324.33 
I  59  28.42 

I  55  32.51 
151  36.60 

I  47  40.69 

I  43  44-79 
I  39  48.88 

I  35  52.97 

I  31  57.06 
I  28  1. 15 
124    5.24 


l*IoTB.— 'The  longitudes  in  the  column  k  are  referred  to  the  true  equinos  of  their  own  date,  while 
those  in  the  column  A'  are  referred  to  the  mean  equinox  of  the  beginning  of  the  Bea- 
selian  fictitious  year. 


Diff.  for  X  Hour, 
(Table  H.) 


IV. 


FEBRUARY,  1912. 
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GREENWICH  MEAN  TIME. 


• 

O 

o 

THE  MOON'S 

o 

SEMIDIAMBTKK. 

HORIZONTAL  PARALLAX 

UPPER  TRANSIT. 

AGE. 

•8 

Noon. 

Midnight 

Noon. 

Difl.  for 
I  Hoar. 

Midnight 

Diff.  for 
z  Hour. 

• 

Meridian  of 
Greenwich. 

Di&for 
X  Hour. 

Noon. 

I 

2 

3 

16  41.8 

16  42.2 
16  37-5 

16      42.7 
16      40.5 
16      33.2 

t         ft 
61    10.7 
61    12.4 
60   54.8 

M 
+0.47 

-<5-33 

Z.II 

t        If 
61    14.0 
61       6.0 
60   39.2 

99 

+0.07 

-0-73 
1.46 

h        m 

11  17.9 

12  20.5 

13  18.0 

m 
2.70 

2.51 

2.29 

d 
13.0 

14.0 
15-0 

4 

5 
6 

16  27.8 
16  14.7 

15  59-4 

16  21.6 

16    7.2 

15  514 

60    19.7 

59  313 
58  35-1 

-1-77 
2.21 

2.41 

59  56.8 
59     3-8 
58     5-9 

—2.02 

2.34 
2.43 

14    10.5 
14    59.1 

15  45-3 

2.10 
1.97 
1.90 

16.0 
17.0 
18.0 

7 
8 

9 

15  43-5 
15  28.2 

15  14-7 

15  35-7 
15  21.2 

15     8.8 

57  36.8 
56  40.9 

55  51-2 

-2.40 
2.22 
1.90 

57     8.3 
56  I5-I 
55  29.4 

-2.33 
2.07 
Z.72 

16  30.5 

17  15.8 

18  2.2 

1.88 
1.90 
1.97 

19.0 
20.0 
21.0 

lO 

II 

12 

15     3-5 
14  54-8 

14  48.8 

14  58-8 

14  51-5 
14  46.8 

55     9-9 
54  38.1 
54  i6-i 

-1.52 
X.12 
0.72 

54  52.8 
54  25.9 
54    8.7 

-1.32 
0.92 
0.52 

18  50.3 

19  40.1 

20  31. 1 

2.04 

2.10 

2.14 

22.0 
23.0 
24.0 

13 
14 
15 

14  45-4 
14  44.4 

14  45-5 

14  44.6 
14  44.7 
14  46.7 

54     37 

53  59-9 

54  3.8 

■-0.33 
+0.01 

0.30 

54    O.S 

54     i-o 
54    8.2 

-0.16 

40.16 

0.43 

21  22.4 

22  12.8 

23  1.5 

2.12 
2.07 
Z.98 

25.0 
26.0 
27.0 

i6 

17 
i8 

14  48.3 

14  52.5 
14  57-9 

14  50-2 

14  55-1 

15  i.o 

54  14-1 
54  29.7 
54  49-5 

+0.55 
0.74 

0.90 

54  21.3 

54  39-1 

55  07 

+0.65 
0.82 
0.97 

23  47-9 
6 

0  32.2 

X.89 

•      • 
1.80 

28.0 

29.0 

0.3 

19 

20 
21 

15    4-2 
15  11.4 

15  19.2 

15     7-7 
15  15.2 
15  23.4 

55 12.7 

55  38.8 

56  7.6 

+1.03 
1.15 
1.25 

55  25.4 

55  52.9 

56  23.0 

+1.09 
1.20 

1-31 

I   14-8 

1  56.7 

2  38.7 

1-75 

1.74 
1.77 

1.3 
2.3 

3-3 

22 

23 

24 

15  27.7 

15  37.0 
IS  46.8 

15  32.3 
15  41.8 

15  51.8 

56  39-0 

57  12.9 

57  48.9 

+X.36 
Z.46 

1.53 

56  55-6 

57  30.7 

58  7-4 

-I-I.4I 
1.50 

1-55 

3  22.0 

4  7-9 
4  57.7 

1.85 

x-99 
2.17 

4-3 
5.3 
6.3 

25 
26 

27 

15  56.9 

16  7.0 

16  16.2 

16     2.0 
16  11.8 
16  20.3 

58  26.1 

59  3-0 
59  36.9 

+1.56 
1.49 
1.30 

58  44-7 

59  20.5 
59  51-8 

+1.54 
1.41 

1. 16 

5  52.3 

6  51.8 

7  55-1 

2.38 
2.57 
2.68 

7.3 
8.3 
9.3 

28 
29 

30 

16  23.8 
16  28.8 
16  30.2 

16  26.7 
16  30.0 
16  29.5 

60     4.8 
60  23.0 
60  28.3 

+0.98 
+0.50 
-ao8 

60  15.3 
60  27.4 
60  25.5 

+0.76 

•fO.22 
-0.39 

8  59-4 

10  1.9 

11  a6 

2.66 

2.53 
2.35 

10.3 

"•3 
12.3 

I9I2- 
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FEBRUARY,  1912. 


GREENWICH  MEAN  TIME. 


THE  MCXJN'S  RIGHT  ASCENSION  AND  DECLINATION. 


Diff. 

Diff. 

Diff. 

Diff. 

Hour^ 

Rifht  Ascension. 

for 
xMin. 

Declination. 

for 
X  Min. 

Hour. 

Right  Ascension. 

for 
X  Min. 

Declination. 

for 
X  Min. 

THURSDAY  i. 

SATURDAY  3. 

h    m        8 

• 

or             w 

M 

h     m       B 

8 

e       *          1* 

m 

O 

7  29  43.  i8 

2.8040 

N.26.54   41.3 

5.3«3 

0 

9  37  14-68 

a.  4733 

N.18  58   19.  I 

13.558 

I 

.     73231-31 

3. 8008 

2649        4.3 

5-7aa 

I 

9  39  42.82 

2.4650 

18  44  42.  I 

13.67a 

2 

7  35  19-20 

2.7961 

26  43  14.8 

5.930 

2 

9  42  10.46 

a.4567 

18  30  58.4 

13.783 

3 

738    6-84 

2.7919 

26  37  12.8 

6.137 

3 

9  44  37.61 

2.4484 

18  17    8.1 

13.892 

4 

7  40  54.22 

2.7873 

26  30  58.4 

6.34a 

4 

9  47    4-27 

8.44OX 

18    3  II. 4 

13.999 

5 

7  43  41-34 

2.7829 

26  24  31.7 

6.546 

5 

9  49  30.43 

2.4319 

1749    8.3 

14.103 

6 

7  46  28.18 

2.778a 

26  17  52.8 

6.749 

6 

9  51  56. 10 

2.4237 

17  34  59-0 

14-205 

7 

7  49  14-72 

2.773a 

26  II     1.8 

6.951 

7 

9  54  21.28 

2.4x56 

17  20  43.7 

14-305 

8 

7  52    0.96 

2. 7681 

26    3  58.7 

7.x5a 

8 

9  56  45-98 

a.  4075 

17    6  22.5 

14.402 

9 

7  54  46-89 

2.7629 

25  56  43-6 

7.351 

9 

9  59  10.19 

a. 3994 

16  51  55.6 

14.496 

lO 

7  57  32.50 

a. 7574 

25  49  16.6 

7.548 

10 

10    I  33.91 

2.3914 

16  37  23.0 

14-588 

II 

8    0  17.77 

a.7517 

25  41  37.9 

7.743 

II 

10    3  57.16 

2.3834 

16  22  45.0 

X4.678 

12 

8    3    2.70 

2.7459 

25  33  47-5 

7-937 

12 

10    6  19.93 

a.375« 

16    8    1.6 

14.766 

13 

8    5  47-28 

2.7400 

25  25  45.5 

8.X29 

13 

10    8  42.22 

a. 3674 

15  53  13.0 

14.852 

14 

8    8  31.49 

a.7339 

25  17  32-0 

8.319 

14 

10  II    4.04 

a. 3597 

1538  19.4 

14.935 

15 

8  II  15.33 

2.7276 

25    9    7-2 

8.508 

15 

10  13  25.39 

a. 3519 

15  23  20.9 

XS.O16 

i6 

8  13  58.80 

2.72x2 

25    031. 1 

8.695 

16 

10  15  46.28 

2.344a 

15    8  17.5 

15.094 

17 

8  16  41.88 

2.7147 

24  51  43.8 

8.880 

17 

10  18    6.71 

2.3366 

14  53    9-6 

15.170 

i8 

8  19  24-57 

2.7081 

24  42  45.4 

9.063 

18 

10  20  26.67 

2.3990 

14  37  57-1 

15.244 

19 

8  22    6.85 

2.70x4 

2433  36.1 

9.a44 

19 

10  22  46.18 

2.32x4 

14  22  40.3 

15.316 

20 

8  24  48.72 

2.6945 

24  24  16.0 

9.424 

20 

10  25    5.24 

a. 3x39 

14    7  19-2 

15.386 

21 

8  27  30.18 

2.6875 

24  14  45.2 

9.602 

21 

10  27  23.85 

2.3065 

13  51  54-1 

15.453 

22 

8  30  11.22 

2.6804 

24    5    3-8 

9.777 

22 

10  29  42.01 

a. 2991 

13  36  25.0 

15.518 

23 

8  32  51-83 
Fl 

2.673a 
XIDA\ 

N.23  55  II. 9 
'  2. 

9.950 

23 

10  31  59.73 
SI 

2.29x8 
JNDA1 

N.13  20  52.0 
I  4. 

15.581 

o 

8  35  32.00 

2.6659 

N.23  45    9.7 

XO.I22 

0 

10  34  17.02 

2.2846 

N.13    515-3 

15.64a 

I 

8  38  11.73 

2.6585 

23  34  57.3 

XO.292 

I 

10  36  33.88 

2.2774 

12  49  35.0 

15.700 

2 

8  40  51.01 

2.65x0 

23  24  34.8 

10. 459 

2 

10  38  50.31 

8.2703 

12  33  51.3 

15.756 

3 

8  43  29.84 

2.6434 

23  14    2.3 

XO.624 

3 

10  41    6.31 

a. 2633 

12  18    4.3 

X5.81I 

4 

8  46    8.21 

a. 6357 

23    3  20.0 

10.786 

4 

10  43  21.90 

2.2563 

12    2  14.0 

15.863 

5 

8  48  46.12 

2.6279 

22  52  28.0 

XO.946 

5 

10  45  37.07 

2.2494 

II  46  20.7 

15.913 

6 

8  51  23.57 

2.6201 

22  41  26.4 

XI.X05 

6 

10  47  51.84 

2.2427 

11  30  24.5 

15.961 

7 

8  54    0.55 

2.6123 

22  30  15.4 

xi.a6i 

7 

10  50    6.20 

2.2360 

II  14  25.5 

X6.OO6 

8 

8  56  37-05 

2.6044 

22  18  55.1 

XI. 415 

8 

10  52  20. 16 

2.2293 

10  58  23.7 

x6. 050 

9 

8  59  13-07 

2.5964 

22      7  25.6 

1X.567 

9 

10  54  33.72 

2.2228 

10  42  19.4 

16.092 

lO 

9    I  48.62 

2.5884 

21  55  47-t 

XX. 7x6 

10 

10  56  46.89 

2.2x64 

10  26  12.7 

16.132 

II 

9    4  23.68 

a. 5803 

21  43  59-7 

XX.  863 

II 

10  58  59.68 

a. 2x00 

10  10    3.6 

X6.X70 

12 

9    6  58.26 

2.57ai 

21  32    3.6 

X2.008 

12 

II     I  12.09 

2.2037 

9  53  52.3 

x6.2o6 

13 

9    932.35 

2.5640 

21  19  58.8 

X2.X50 

13 

II    324.12 

a. 1975 

9  37  38.9 

X6.240 

14 

9  12    5.95 

a.SSS9 

21    745.6 

12.290 

14 

11    5  35.78 

a.X9X4 

9  21  23.5 

X6.272 

15 

9  14  39-05 

a. 5477 

20  55  24. 1 

X2.438 

15 

II    747.07 

a. 1853 

9    5    6.2 

X6.303 

i6 

9  17  11.66 

a.  5395 

20  42  54.4 

xa.563 

16 

II    9  58.01 

a.  1793 

8  48  47.2 

16.331 

17 

9  1943-78 

a.53>a 

20  30  16.6 

X2.696 

17 

II  12    8.60 

2.1735 

8  32  26.6 

16.357 

i8 

9  22  15.40 

2.5aa9 

20  17  30.9 

X2.826 

18 

II  14  18.84 

a.x677 

8  16    4.4 

X6.382 

19 

9  24  46.52 

a.5«47 

20    437.5 

xa.954 

19 

11  16  28.73 

2.1620 

7  59  40.8 

X6.405 

20 

927  17-15 

a.  5064 

19  51  36.5 

13.080 

20 

II  18  38.28 

2.X564 

7  43  15-9 

X6.426 

21 

9  29  47.28 

9.4980 

19  38  28.0 

X3.ao3 

21 

II  2047.49 

1 a. 1509 

7  26  49.8 

16.445 

22 

9  32  16.91 

2.4897 

19  25  12.1 

13.324 

22 

II  22  56.38 

2.X455 

7  10  22.6 

X6.462 

23 

9  34  46.04 

a.4815 

19  II  49.1 

13.44a 

23 

11  25    4.95 

2.  X40X 

6  53  54-4 

16.477 

24 

9  37  14-68 

a. 4733 

N.18  58  19.1 

13.558 

24 

II  27  13.20 

a.X349 

N.  6  37  25.4 

X6.490 

VI. 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Diff. 

Diff. 

Diff. 

Diff. 

Hour. 

Right  Ascension. 

for 

Declination. 

for 

Hour. 

Right  AscensioxL 

for 

Declination. 

for 

X  Min. 

X  Min. 

xMin. 

xMin. 

M( 

)NDA' 

1^  5. 

WEDNESDAY  7. 

h   m      B 

8 

e         r         If 

** 

h    m 

8 

B 

e                 • 

1* 

O 

II  27  13.20 

a.X349 

N.  6  37  25.4 

16.490 

0 

13     523.93 

X.9903 

S.  6  21    0.9 

15.437 

I 

II  29  21.14 

2.X998 

6  20  55.6 

X6.502 

I 

13    7  23.32 

1.9894 

6  36  25.6 

15.386 

2 

II  31  28.77 

a. 1247 

6    4  25.2 

X6.513 

2 

13    9 

22.66 

X.9886 

6  51  47.2 

15.333 

3 

II  33  36-10 

«."97 

54754.2 

16.530 

3 

13  II 

21.95 

X.9878 

7    7    5.6 

15.279 

4 

"35  43-H 

3.1x48 

5  31  22.7 

16.537 

4 

13  13 

21.20 

1.9871 

7  22  20.7 

X5.225 

5 

II  37  49.89 

3.XX00 

5  14  50.8 

16.533 

5 

13  15 

20.41 

1.9865 

7  37  32.6 

15.170 

6 

II  39  56.35 

a.xo53 

4  58  18.7 

16.537 

6 

13  17 

19.59 

X.9860 

7  5241.1 

15.114 

7 

II  42    2.53 

2.1007 

4  41  46.4 

X6.539 

7 

13  19 

18.75 

X.9856 

8    746.3 

15.057 

8 

II  44    8.44 

2.0963 

4  25  14.0 

16.540 

8 

13  21 

17.88 

1.9853 

8  22  48.0 

14.999 

9 

II  46  14.08 

3.09x8 

4    841.7 

»6.539 

9 

1323 

16.99 

1.9851 

8  37  46.1 

14.940 

lO 

II  48  19.46 

a.  0875 

3  52    9-4 

x6. 536 

10 

13  25 

16.08 

1.9849 

8  52  40.7 

14.880 

II 

II  5024.59 

3.0833 

3  35  37-3 

16.532 

II 

13  27 

15.17 

1.9848 

9    731.7 

14.8x9 

12 

II  52  29.47 

3.0792 

3  19    5.6 

16.526 

12 

13  29 

14.25 

1.9848 

9  22  19.0 

14.757 

13 

II  54  34- 10 

2.0732 

3    234.3 

X6.5X8 

13 

1331 

13.33 

X.9848 

9  37    2.5 

14.694 

14 

II  56  38.49 

3.07x8 

246    3.4 

X6.509 

14 

1333 

12.41 

1.9849 

9  51  42.2 

X4.630 

15 

II  58  42.64 

2.0673 

2  29  33.1 

16.499 

15 

1335 

11.50 

1.9851 

10    6  18. 1 

14.566 

i6 

12    0  46.57 

8.0636 

2  13    3.5 

X6.488 

16 

1337 

10.61 

1.9833 

10  20  50. 1 

14.501 

17 

12    2  50.27 

2.0600 

I  56  34«7 

16.475 

17 

13  39 

9.72 

1.9855 

10  35  18.2 

14.435 

i8 

12    453.76 

2.0564 

I  40    6.7 

X6.460 

18 

13  41 

8.86 

X.9858 

lo  49  42.3 

14.368 

19 

12    6  57.03 

2.0529 

I  23  39.5 

16.444 

19 

1343 

8.03 

1.9863 

II    4    2.4 

14.300 

20 

12     9     O.IO 

2.0495 

I    7  13.3 

16.427 

20 

1345 

7.22 

X.9869 

II  18  18.3 

14.231 

21 

12  II    2.97 

3.0462 

0  50  48.2 

16.409 

21 

1347 

6.44 

1.9875 

II  32  30.1 

X4. z6x 

22 

12  13    5.64 

3.0430 

0  34  24.3 

X6.389 

22 

1349 

5.70 

Z.988X 

II  46  37.7 

X4.09X 

23 

12  15     8.12 

TU 

3.0399 

ESDA 

N.  0  18    1.7 
.Y  6. 

X6.367 

23 

13  51 

5.00 
THI 

Z.98S8 

JRSDi 

S.12    041. 1 
\Y  8. 

X4.020 

O 

12  17  10.42 

3.0369 

N.  0    I  40.4 

X6.344 

0 

13  53 

4.35 

1.9896 

S.12  14  40.1 

13.947 

I 

12  19  12.54 

3.0339 

S.  0  14  39.5 

X6.320 

I 

13  55 

3.74 

1.9904 

12  28  34.8 

13.874 

2 

12  21  14.48 

2.0310 

0  30  57-9 

16.394 

2 

13  57 

3.19 

1.9913 

12  42  25.1 

X3.80X 

3 

12  23  16.25 

3.0283 

0  47  14.8 

X6.267 

3 

13  59 

2.69 

1.9923 

12  56  10.9 

13.7*7 

4 

12  25  17.86 

2.0255 

I    3  30.0 

X6.240 

4 

14    I 

2.25 

1.9933 

13    952.3 

13.658 

5 

12  27  19.32 

2.0230 

I  19  43.5 

16.212 

5 

14    3 

1.87 

1.9943 

13  23  29.1 

13.575 

6 

12  29  20.63 

2.0205 

I  35  55.2 

x6.x8x 

6 

14    5 

1.56 

1.9954 

1337    1.3 

13.498 

7 

12  31  21.79 

2.oi8o 

I  52    51 

x6. 148 

7 

14    7 

1.32 

1.9966 

13  50  28.8 

13.421 

8 

12  33  22.80 

2.0157 

2    8  13.1 

16. 116 

8 

14    9 

1. 16 

1.9979 

14    3  51.7 

13.343 

9 

12  35  23.67 

2.0x35 

2  24  19.0 

16.082 

9 

14  11 

1.07 

1.9993 

14  17    9.9 

13.264 

TO 

12  37  24.41 

2.0x14 

2  40  22.9 

X6.046 

10 

14  13 

1.07 

2.0006 

14  30  23.3 

13.184 

II 

12  39  25.03 

2.0093 

2  56  24.6 

X6.0ZO 

II 

14  15 

1. 15 

2.00x9 

1443  31.9 

13.103 

12 

12  41  25.53 

3.0073 

3  12  24.1 

15.973 

12 

14  17 

1.31 

2.0034 

14  56  35.6 

13.03Z 

13 

12  43  25.91 

2.0055 

3  28  21.3 

15. 934 

13 

14  19 

1.56 

3.0050 

15    934.4 

13.939 

14 

12  45  26.18 

2.0037 

3  44  16. 1 

15.894 

14 

14  21 

1. 91 

2.0066 

15  22  28.3 

X3.856 

15 

12  47  26.35 

2.00x9 

4    0    8.6 

15.853 

15 

1423 

2.36 

3.0083 

1535  17.1 

12.773 

i6 

12  49  26.42 

2.0002 

4  15  58.5 

xs.8xx 

16 

14  25 

2.91 

2.0100 

15  48    0.9 

X3.688 

17 

12  51  26.39 

1.9987 

4  31  45.9 

15.768 

17 

1427 

3.56 

2.0x17 

16    0  39.6 

X3.603 

18 

12  53  26.27 

1.9973 

4  47  30.7 

X5.7a4 

18 

14  29 

4.32 

2.0135 

16  13  13.2 

ia.517 

19 

12  55  26.07 

1.9939 

5    3  12.8 

15.679 

19 

14  31 

5.19 

2.0x54 

16  25  41.6 

X3.430 

20 

12  57  25.78 

1.9946 

5  18  52.1 

15.633 

20 

1433 

6.17 

3.0x74 

16  38    4.8 

ia.343 

21 

12  59  25.42 

I '9934 

5  34  28.7 

15.586 

£1 

1435 

7.26 

3.0x93 

16  50  22.8 

X8.355 

22 

13  1 24.99 

x.99a3 

5  50    2.4 

15.337 

22 

1437 

8.47 

2.02X3 

17    235.4 

Z8.Z66 

23 

13    3  24.49 

1.99x3 

6    533.1 

13.487 

23 

1439 

9.81 

2.0233 

17  14  42.7 

X8.077 

24 

13    523.93 

X.9903 

S.  6  21    0.9 

15.437 

24 

14  41 

XI. 27 

8.0354 

S.I7  26  44.6 

ZX.9B6 

20 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


1 

Diff. 

Diff. 

Diff. 

Diff. 

Knj»  A  If  jguston* 

for 
I  Min. 

Declixiation. 

for 
X  Min. 

Hour. 

Right  Ascension. 

for 
X  Min. 

Declination. 

for 
z  Min. 

FRIDAY  9. 

SUNDAY 

'   II. 

h    m       s 

r    8 

or           M 

■» 

h    m       8 

a 

Of             w 

tt 

o 

14  41  11.27 

8.0154 

S.I7   26  44.6 

XX.986 

0 

16  21  19.59 

2.15x9 

s.25    5  16.6 

6.876 

I 

14  43  12.85 

2.0274 

17  38  41.  I 

".895 

I 

16  23  28.79 

a.x545 

25  12     5.6 

6.755 

2 

H  45  14-56 

2.0095 

17   50  32.0 

XX. 804 

2 

16  25  38.15 

a.257x 

25 18  47.3 

6.633 

3 

14  47  16.40 

a.0317 

18     2  17.5 

XX. 712 

3 

16  27  47.66 

2.1598 

25  25  21.6 

6.51X 

4 

14  49  18.37 

2.C^40 

18  13  57.4 

XX. 6x9 

4 

16  29  57.32 

a.x634 

25  31  48.6 

6.389 

5 

14  51  20.47 

2.0363 

18  25  31.7 

ix.5a5 

5 

1632     7.14 

a.  1649 

2538  8.3 

6.866 

6 

14  53  22.71 

2.  0386 

1837     0.3 

X1.430 

6 

16  34  17.12 

a.x675 

25  44  20.5 

6.X42 

7 

14  55  25. 10 

2.04x0 

18  48  23.3 

".335 

7 

16  36  27.25 

2.1700 

25  50  25.3 

6.018 

8 

14  57  27.63 

2.0433 

i8  59  40.5 

11.239 

8 

16  38  37-52 

a.x7a4 

25  56  22.7 

5.B93 

9 

14  59  30-30 

2.0457 

19  10  51.9 

1Z.X42 

9 

16  40  47.94 

a.x748 

26     2  12.5 

5.768 

lO 

15    I  33-11 

2.0482 

19  21  57.6 

X1.045 

10 

16  42  58.50 

2.x77a 

26     7  54.8 

5.643 

II 

15    336.07 

2.0506 

19  32  57-4 

10.947 

II 

16  45     9.21 

2.1796 

26  13  29.6 

5.517 

12 

15    5  39-18 

2.053X 

19  43  51.3 

Z0.848 

12 

16  47  20.06 

2.X820 

26  18  56.8 

5.39X 

13 

15    742.45 

2.0557 

19  54  39-2 

10.749 

13 

16  49  31.05 

a.x843 

26  24  16.4 

5.264 

H 

15    945-87 

2.0583 

20     5  21. 1 

10.650 

H 

16  51  42.17 

a.x86s 

26  29  28.4 

5-X36 

»5 

15  II  49.44 

2.0609 

20  15  57.0 

X0.549 

15 

16  53  5342 

a.x887 

26  34  32.8 

5.008 

i6 

15  13  53-17 

2.0^5 

20  26  26.9 

10.447 

16 

16  56    4.81 

2.X908 

26  39  29.5 

4.880 

17 

15  15  57-05 

2.066X 

20  36  50.7 

X0.345 

17 

16  58  16.33 

2.X930 

26  44  18.5 

4.75a 

i8 

15  18    1.09 

2.0687 

2047     8.3 

10.243 

18 

17    027.97 

a.X95i 

26  48  59.7 

4.623 

»9 

15  20    5.29 

2.0714 

20  57  19.8 

xo. 140 

19 

17    239.73 

a. 1970 

26  53  33.2 

4.493 

20 

1522    9.65 

a.0741 

21      7  25.1 

X0.036 

20 

17    451-61 

2.X990 

26  57  58.9 

4.363 

21 

15  24  14.18 

2.0768 

21  17  24.1 

9.93X 

21 

17    7    3.61 

2.2009 

27    2  16.8 

4.333 

22 

15  26  18.87 

2.0795 

21  27  16.8 

9.8a6 

22 

17    9  15-72 

2.2027 

27    6  26.9 

4.X03 

23 

15  28  23.72 
SAT 

2.oBaa  . 
URDA 

S.2I  37     3.2 

y  10. 

9.7«> 

23 

17  II  27.94 
MO 

2.2046 

NDA\ 

S.27  10  29.2 

'  12. 

3.97a 

o ; 

15  30  28.74 

2.0850 

S.21 46  43.2 

9.6x3 

0 

17  13  40.27 

a.  2064 

S.27  H  23.6 

3.84X 

I 

15  32  33.92 

2.0678 

21 56 16.8 

9.506 

I 

17  15  52.70 

2.ao8x 

27  18  10.2 

$•7x0 

2 , 

15  34  39-27 

2.0906 

22  543.9 

9.398 

2 

17  18    5.24 

2.2098 

27  21  48.9 

3.578 

3  , 

153644-79 

2.0934 

22 15  4.6 

9.290 

3 

17  20  17.88 

2.aiZ4 

27  25  19.6 

3.446 

4 

15  38  50.48 

2.0962 

22  24  18.8 

9.18X 

4 

17  22  30.61 

a.2xa9 

27  28  42.4 

3.3x4 

5 

15  40  56.33 

2.0990 

22  33  26.4 

9.071 

5 

17  24  43.43 

2.2X44 

27  31  57.3 

3.18a 

6 

1543    2.35 

2.10x8 

22  42  27.4 

8.96X 

6 

17  26  56.33 

2.2159 

27  35    4.2 

3.049 

7 

1545    8.55 

2.1046 

22  51 21.7 

8.850 

7 

17  29    9.32 

2.2x72 

2738    3.1 

8.915 

B 

15  47  14.91 

2.1074 

23  0  9.4 

8.739 

8 

17  31  22.39 

2.2x66 

27  40  54. 1 

a.  782 

9 

154921.44 

2.1x0a 

23    8  50.4 

8.627 

9 

17  33  35.54 

2.ai99 

27  43  37.0 

t.649 

lO 

15  51  28.14 

2.XX30 

23  17  24.7 

8.5x4 

10 

17  35  48.76 

2.2209 

27  46  1 1.9 

a.515 

II 

15  53  35.01 

a.  "59 

23  25  52.2 

8.40X 

II 

17  38    2.05 

2.22a0 

27  48  38.8 

8.38X 

12 

15  55  42.05 

3.X188 

23  34  12.8 

8.287 

12 

17  40  15.41 

2.a23X 

27  50  57.6 

•.847 

13 

155749.26 

2.12X6 

23  42  26.6 

8.173 

13 

17  42  28.83 

2.a24X 

2753    8.3 

8.1X8 

H 

15  59  56.64 

2.1244 

23  50  33.6 

8.058 

14 

17  44  42.30 

8.2250 

27  55  ii.o 

X.977 

15 

16    2    4.19 

2.1272 

23  58  33.6 

7.941 

15 

17  46  55.82 

a. 2258 

27  57    5.6 

X.843 

i6 

16    4  11.90 

2.1300 

24    6  26.6 

7.826 

16 

1749    9.40 

27  58  52.1 

1.708 

17 

16    6  19.78 

2.1328 

24  14  12.7 

7.709 

17 

17  51  23.02 

2.2273 

28    0  30.5 

X.574 

i8 

16    8  27.83 

a.  1356 

24  21  51.8 

7.59X 

18 

17  53  36.68 

2.2279 

28    2    0.8 

X.439 

19 

16  10  36.05 

2.1384 

24  29  23.7 

7.473 

19 

17  55  50.38 

2.2285 

28    3  23.0 

x.y>a 

20 

16  12  44.43 

2.X4X1 

24  36  48.6 

7.335 

20 

17  58    4-10 

2.2290 

28    4  37.0 

X.166 

21 

16  14  52.98 

2.1438 

2444    6.4 

7.236 

21 

18    0  17.86 

2.8294 

28    5  42.9 

x.ost 

22 

16  17    1.69 

2.1465 

24  51  17.0 

7.116 

22 

18    2  31.64 

2.2298 

28    6  40.7 

0.896 

23 

16  19  10.56 

2.X492 

24  58  20.4 

6.996 

23 

18    445.44 

8.23OX 

28    7  30.4 

0.760 

24 

16  21  19.59 

a.x5i9 

S.25    5  16.6 

6.876 

24 

18    6  59.25 

8.8303 

S.28    8  II. 9 

0.684 

VIII. 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Diff. 

Diff. 

Diff. 

Diff. 

Hour. 

Right  Ascension. 

for 
I  Min. 

Declination. 

for 
xMin. 

Hoar. 

Right  Ascension. 

for 
xMin. 

Declination. 

for 
iMin. 

■ 

TUl 

ESDA^ 

Y  13. 

THURSDAY  15. 

h    m      s 

B 

0          »               H 

M 

h    m       s 

s 

e       *          M 

m 

O 

l8    6  59.25 

3.3303 

S.28    8  I 1.9 

0.624 

0 

19  52  56.07 

3.1588 

S.26      4      6.7 

5.685 

X 

18    9  13.08 

3.3305 

28    8  45.3 

0.488 

I 

19  55    5.51 

2.1559 

25  58  21.9 

5.807 

2 

18  IX  26.91 

3. 3306 

28    9  10.5 

0.353 

2 

19  57  14.78 

3.X539 

25  52  29.8 

5.939 

3 

18  13  40.75 

3.3306 

28    9  27.6 

0.317 

3 

19  59  23.86 

3.2499 

25  46  30.4 

0.050 

4 

18  15  54.58 

3.3305 

28    9  36.5 

-0.082 

4 

20    I  32.76 

3.1469 

25  40  23.8 

6.X70 

5 

18  x8    8.41 

3.3303 

28    9  37«3 

+0.054 

5 

20    3  41.48 

a.  1438 

25  34  lO.O 

0.390 

6 

18  20  22.22 

3.33OX 

28    9  30.0 

0.189 

6 

20    5  50.01 

3.1406 

252749.1 

6.409 

7 

18  22  36.02 

3.2398 

28    9  14.5 

0.335 

7 

20    758.35 

a.x374 

25  21  21.0 

6.527 

8 

18  24  49.80 

2.3394 

28    8  50.9 

0.463 

8 

20  10     6.50 

8.134a 

25  14  45.8 

6.645 

9 

18  27    3.55 

3.2290 

28    8  19.  X 

0.598 

9 

20  12  14.45 

2.X310 

25    8    3.6 

6.76a 

lO 

18  29  17.27 

3. 2385 

28    7  39.2 

0.733 

10 

20  14  22.21 

8.X277 

25    X  14.4 

6.878 

11 

18  31  30.96 

3.3279 

28    6  51.2 

0.868 

II 

20  16  29.78 

3.X344 

24  54  18. 2 

6.994 

12 

18  33  44.61 

2.2373 

28    5  55.0 

X.OO3 

12 

20  18  37.14 

3.X2ZX 

2447  15. 1 

7.109 

13 

18  35  58.22 

3.3364 

28    4  50.7 

I.  138 

13 

20  20  44.30 

2.1X77 

24  40     5. 1 

7.325 

14 

18  38  11.78 

3.2356 

28    3  38.4 

X.273 

14 

20  22  51.26 

2.x 143 

24  32  48.2 

7.337 

15 

18  40  25.29 

3.3348 

28    2  18.0 

X.4O8 

15 

20  24  58.02 

3. 1x09 

24  25  24.5 

7.451 

i6 

18  42  38.75 

8.3339 

28    0  49.4 

1.543 

16 

2027     4.57 

3.XO75 

24  17  54-1 

7.564 

I? 

18  44  52.15 

3.3238 

27  59  12.8 

X.677 

17 

20  29  XO.9I 

3.1040 

24  10  17.0 

7.675 

i8 

X847    5.49 

3.3217 

27  57  28. 1 

i.8xx 

18 

20  31  17.05 

3.XOO5 

24    2  33.2 

7. 786 

19 

18  49  18.76 

3.320S 

27  55  35.4 

X.943 

19 

20  33  22.98 

2.0970 

23  54  42.7 

7.89« 

20 

18  51  31.95 

3.2193 

27  53  34.7 

3.079 

20 

20  35  28.70 

a. 0935 

23  46  45.6 

8.00s 

21 

18  53  45.07 

3.3x80 

27  51  25.9 

2.3x3 

21 

20  37  34.21 

3.0900 

23  38  42.0 

8.XX4 

22 

x8  55  58.  XI 

3.3X66 

2749    9.1 

a.  347 

22 

20  39  39.50 

3.0864 

23  30  31.8 

8.333 

23 

18  58  11.07 
WED] 

2.3X5X 

^ESD. 

S.27  46  44.3 
AY  14. 

3.480 

23 

20  41  44.58 
FF 

3.0839 
^IDAY 

S.23  22  15.2 
16. 

8.330 

O 

19    023.94 

3.3x36 

S.27  44  11-5 

3.6x3 

0 

20  43  49.45 

a.  0794 

S.23  13  52.2 

8.437 

I 

19    2  36.7X 

3.3X20 

27  41  30.7 

3.746 

I 

20  45  54.10 

3.0758 

23    5  22.8 

8.543 

2 

19    449.38 

8.3x04 

27  38  42.0 

3.878 

2 

20  47  58.54 

3.0723 

22  56  47.1 

8.648 

3 

19    7    1.95 

3.3087 

27  35  45.4 

3.OZ0 

3 

20  50    2.76 

3.0686 

22  48      5.1 

8.75a 

4 

19    9  14.42 

3.2069 

27  32  40.9 

3.X4X 

4 

20  52    6.77 

3.0650 

22  39  16.8 

8.856 

5 

19  II  26.78 

2.203X 

27  29  28.5 

3.373 

5 

20  54  10.56 

3. 0614 

22  30  22.3 

8.959 

6 

19  13  39.03 

3.3032 

27  26     8.2 

3.403 

6 

20  56  14.14 

3.0578 

22  21  21.7 

9.061 

7 

19  15  51.16 

3.30X2 

27  22  40.1 

3.533 

7 

20  58  17.50 

a. 0543 

22  12  15.0 

9.x6a 

8 

19  18    3.17 

«.X99a 

27  19    4.2 

3.663 

8 

21    0  20.64 

3.0506 

22     3      2.3 

9.363 

9 

19  20  15.05 

3.1971 

27  15  20.5 

3.793 

9 

21    2  23.56 

3.0470 

21  53  43.6 

9.36a 

lO 

19  22  26.81 

3.X949 

27  II  29.0 

3.9*3 

10 

21    4  26.27 

a.0434 

2X  44  18.9 

9.46Z 

II 

19  24  38.44 

3.X987 

27    729.7 

4.053 

II 

21    6  28.76 

3. 0398 

21  34  48.3 

9.559 

12 

19  26  49.93 

2. 1904 

27    3  22.7 

4.X80 

12 

21    8  31.04 

3.0363 

21  25  II. 8 

9.656 

13 

19  29      1.28 

3.X880 

26  59    8.1 

4.308 

13 

21  10  33.10 

3.0336 

21   15  29.5 

9.75a 

^4 

19  31   12.49 

3.1856 

26  54  45.8 

4.436 

14 

21  12  34.95 

2.0290 

21      541.5 

9.848 

15 

19  33  23.56 

2.  1832 

26  50  15.8 

4.564 

15 

2X   14  36.58 

a.0254 

20  55  47.8 

9*943 

i6 

19  35  34.48 

3.X807 

26  45  38.2 

4.69X 

16 

21   16  38.00 

3.0218 

20  45  48.4 

XO.037 

17 

19  37  45.24 

3. I781 

26  40  53.0 

4.8«7 

17 

21   18  39.20 

3.0183 

20  35  43.3 

xo. X3X 

i8 

19  39  55.84 

a. 1755 

26  36    0.2 

4.944 

18 

21  20  40.-19 

a.0147 

20  25  32.6 

xo.3a4 

19 

19  42    6.29 

3. 1738 

26  30  59.9 

5.069 

19 

21  22  40.97 

3.0XX3 

20  15  16.4 

10.3x5 

20 

1944  16.58 

3.1701 

26  25  52.2 

5.x9a 

20 

21  2441.53 

3.0077 

20     4  54.8 

xo.405 

21 

19  46  26.71 

3.1674 

26  20  36.9 

5.316 

21 

21  26  41.88 

3.0043 

19  54  27.8 

Z0.495 

22 

19  48  36.66 

3.1646 

26  15  14.3 

5.440 

22 

21  28  42.02 

3.0007 

19  43  55-4 

XO.584 

23 

19  50  46.45 

3. x6x7 

26    9  44.2 

5.563 

23 

21  30  41.96 

1.997a 

19  33  17.7 

10.6^ 

24 

19  52  56.07 

2.X588 

S.26    4    6.7 

5.685 

24 

2X  32  41.69 

1.9937 

S.19  22  34.7 

X0.760 

22 
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IX. 


GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


DiflF. 

Diflf. 

Diff. 

Diff. 

Hoar. 

Right  Ascension. 

for 

Declination. 

for 

Hour. 

Right  Ascension. 

for 

Declination. 

for 

xMin. 

X  Min. 

X  Min. 

X  Min. 

SATURDAY  17. 

MONDAY  19. 

h    m       8 

8 

9      f        t 

n 

h     m       s 

s 

9      f        ft 

M 

O 

21  32  41.69 

X.9937 

S.I9  22  34.7 

10,760 

0 

23    5    1.37 

1.8695 

S.  9  21  46.4 

13.938 

I 

21  34  41.21 

1.9903 

19  II  46.5 

10.847 

I 

23    6  53.50 

1.668X 

9    7  48.8 

Z3.982 

2 

21  3640.53 

X.9869 

19     053.1 

10.933 

2 

23    845.55 

X.8668 

8  53  48.5 

Z4.O86 

3 

21  38  39.64 

1.9835 

18  49  54.6 

XX.OZ8 

3 

23  10  37.52 

1.8656 

8  39  45.6 

14.069 

4 

21  40  38.55 

Z.9801 

18  38  51.0 

IX.XOX 

4 

23  12  29.41 

1.8644 

8  25  40.1 

X4.XIX 

5 

21  42  37.26 

1.9767 

18  27  42.4 

1Z.Z84 

5 

23  14  21.23 

1.8638 

8  II  32.1 

14.153 

6 

21  44  35-77 

X.9734 

18  16  28.9 

IX. 267 

6 

23  16  12.99 

X.862X 

7  57  21.7 

I4.X93 

7 

21  46  34.08 

I.97OX 

18     5  10.4 

11.348 

7 

23  18    4.69 

X.86XX 

7  43    8.9 

X4.a32 

8 

21  48  32.20 

Z.9668 

17  5347.1 

XX.428 

8 

23  19  56.33 

X.86OX 

7  28  53.8 

14. 271 

9 

21  50  30.12 

1.9636 

17  42  19.0 

XX.508 

9 

23  21  47.91 

1.8591 

7  H  36.4 

14.309 

10 

21  52  27.85 

X.9605 

17  30  46.2 

IX.587 

10 

23  23  39.43 

1,8582 

7    0  16.7 

14.346 

II 

21  54  25.39 

1.9574 

17  19    8.6 

XI. 665 

II 

23  25  30.90 

1.8575 

6  45  54.9 

14- 388 

12 

21   56  22.74 

1.954a 

17    726.4 

11.74a 

12 

23  27  22.33 

1.8569 

6  31  31.0 

14.417 

13 

21  58  19.90 

1.95" 

16  55  39.6 

XX. 8x8 

13 

23  29  13.72 

1.8562 

6  17    5.0 

14.45X 

14 

22     0  16.87 

X.9481 

16  43  48.2 

11.894 

14 

23  31    5.07 

1.8556 

6    2  37.0 

14.484 

15 

22      2  13.66 

1.945X 

16  31  52.3 

11.969 

15 

23  32  56.39 

1.8551 

548    7.0 

14.516 

i6 

22     4  10.27 

1.9431 

16  19  52.0 

12.042 

16 

23  34  47.69 

1.8546 

53335.1 

X4.547 

17 

22     6     6.70 

X.9391 

16    747.3 

12.1X5 

17 

23  36  38.95 

1.854a 

5  19    1.3 

14-577 

i8 

22     8     2.96 

Z.936X 

15  55  38.2 

Z2.X87 

18 

23  38  30.20 

1.8539 

5    4  25.8 

14.607 

19 

22     9  59.04 

1.933a 

15  43  24.8 

X8.258 

19 

23  40  21.43 

1.8537 

4  49  48.5 

14. 636 

20 

22  11  54.95 

1.9304 

15  31    7.2 

12.329 

20 

23  42  12.64 

1.8535 

4  35    9.6 

14.663 

21 

22  13  50.69 

X.9276 

15  18  45.4 

12.398 

21 

2344    3.85 

1.8534 

4  20  29.0 

X4.689 

22 

22  15  46.26 

1.9848 

15    6  19.5 

12.466 

22 

23  45  55.05 

X.8534 

4    5  46.8 

X4.715 

23 

22  17  41.67 
SU 

X.932Z 

NDA\ 

S.14  5349.5 
'  18. 

xa.533 

23 

23  47  46.25 
TU] 

X.8534 

ESDA^ 

S.  3  51    3.1 
Y  20. 

14.740 

0 

22  T9  36.91 

1.9x94 

S.1441  15.5 

12.600 

0 

23  49  37.46 

X.8535 

S.  3  36  18.0 

14.764 

I 

22  21  31.99 

1.9x67 

14  28  37.5 

IS. 667 

I 

23  51  28.67 

X.8537 

3  21  31.4 

14.787 

.      2 

1 

22  23  26.92 

1.9x41 

14  15  55.5 

X2.73a 

2 

23  53  19.90 

X.8539 

3    643.5 

14.809 

'     3 

22  25  21.69 

X.9ZZ6 

14    3    9.7 

18.796 

3 

23  55  11.14 

x.854t 

2  51  54.3 

14. 830 

4 

22  27  16.31 

X.909X 

13  50  20.1 

18. 859 

4 

23  57    2.40 

X.8546 

237    3.8 

14-850 

.     5 

22  29  10.78 

t.9066 

13  37  26.7 

Z2.921 

5 

23  58  53.69 

1.8550 

2  22  12.1 

X4.870 

6 

22  31      5.II 

1.9048 

13  24  29.5 

18. 983 

6 

0    0  45.01 

1.8554 

2    7  19.3 

14.889 

7 

22  32  59.29 

X.90X8 

13  II  28.7 

X3.043 

7 

0    2  36.36 

1.8560 

I  52  25.4 

14.906 

8 

22  34  53.33 

1.8993 

12  58  24.3 

13.X02 

8 

0    4  27.75 

1.8568 

I  37  30.5 

X4.9ta 

9 

22  36  47.23 

1.8973 

12  45  16.4 

iS.x6a 

9 

0   .6  19.18 

1.S576 

I  22  34.7 

14.938 

10 

22  38  41.00 

X.8951 

1233    4.9 

13.880 

10 

0    8  10.66 

X.8584 

I    7  38.0 

X4.9S3 

II 

22  40  34.64 

1.8929 

12  18  50.0 

X3.a77 

II 

0  10    2.19 

X.8593 

0  52  40.4 

14.967 

12 

22  42  28.15 

1.8908 

12    5  31.7 

X3.333 

12 

0  II  53.77 

Z.8603 

0  37  42.0 

14. 980 

13 

224421.53 

1.8887 

II  52  10. 1 

13.388 

13 

0  13  45.41 

1.86X3 

0  22  42.8 

14.99a 

H 

22  46  14.79 

1.8866 

II  38  45.2 

13.443 

14 

0  15  37.12 

X.8624 

S.  0    7  43.0 

15.003 

15 

22  48     7.93 

X.8847 

II  25  17.0 

13.496 

15 

0  17  28.90 

X.8636 

N.  0    7  17.4 

15.013 

i6 

22  50     0.95 

X.8888 

II  II  45.6 

X3.548 

16 

0  19  20.75 

1.8648 

0  22  18.4 

15.088 

17 

22  51  53.86 

1.8809 

10  58  II. I 

i3«6oo 

17 

0  21  12.68 

X.866X 

0  37  20.0 

15. 030 

i8 

22  53  46.66 

1.879X 

10.44  33.6 

13.651 

18 

0  23    4.69 

X.8676 

0  52  22.0 

15.037 

19 

22  55  39.36 

X.8774 

10  30  53.0 

X3.701 

19 

0  24  56.79 

1.869X 

I    724.4 

15.043 

20 

22  57  31.95 

1.8738 

10  17    9.4 

13.750 

20 

0  26  48.98 

X.8706 

I  22  27.2 

15.048 

21 

22  59  24.45 

X.8748 

10    3  22.9 

13.798 

21 

0  28  41.27 

X.8723 

I  37  30.2 

15-058 

22 

33     I  16.85 

Z.8786 

9  49  33.5 

13.846 

22 

0  30  33.66 

1.874X 

I  52  33.4 

15.055 

83 

23    3    9.15 

Z.8710 

9  35  41.3 

13.893 

23 

0  32  26.15 

1.8759 

2    7  36.8 

15.057 

24 

23    5    1.37 

X.8695 

S.  9  21  46.4 

13-938 

24 

0  34  18.76 

X.8777 

N.    2  22  40.3 

15.058 

X. 
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GREENWICH  MEAN  TIMK 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Diflr. 

Diff. 

Diff. 

Diff. 

Hour. 

Right  Ascension. 

for 
X  Min. 

Declination. 

for 
X  Min. 

Hour. 

Right  Ascension. 

for 
xMin. 

Declination. 

for 
X  Min. 

WED 

NESD 

AY  21. 

FRIDAY 

23. 

h     m       s 

s 

or             f 

w 

h     xn       8 

s 

0      *        *• 

w 

O 

o  34  18.76 

t.8777 

N.  2  22  40.3 

15.058 

0 

2    8    7.76 

3.0624 

N.14     635.4 

13.839 

I 

0  36  11.48 

1.8796 

2  37  43.8 

X5.058 

I 

2  10  11.68 

3.0683 

14  20  23.5 

13.773 

2 

0  38     4.32 

x.88x7 

2  52  47.3 

15.058 

2 

2  12  15.95 

3.0741 

14  34    8.2 

13.716 

3 

0  39  57.28 

Z.8838 

3    7  50.8 

X5.057 

3 

2  14  20.57 

a. 0800 

14  47  49.4 

X3.658 

4 

0  41  50-37 

1.8859 

3  22  54. 1 

X5.054 

4 

2  16  25.56 

3.0861 

15    1  27.1 

13.598 

5 

0  43  43.60 

x.888a 

3  37  57.2 

X5.050 

5 

2  18  30.91 

3.0933 

15  15    1.1 

13.337 

6 

0  45  36.97 

Z.8906 

3  53    0.0 

15.045 

6 

2  20  36.63 

3.0985 

15  28  31.5 

13.474 

7 

0  47  30.48 

X.8930 

4    8    2.5 

15. 039 

7 

2  22  42.73 

a.xo47 

15  41  58.1 

13.410 

8 

04924.13 

1.8955 

4  23    4.6 

X3.0SX 

8 

2  24  49.20 

a.xizo 

15  55  20.8 

13.345 

9 

0  51  17.94 

1.898X 

438    6.3 

X5.033 

9 

2  26  56.05 

3.1x74 

16    8  39.5 

X3.278 

lO 

0  53  II.9I 

1.9008 

4  53    7.5 

X5.0I5 

10 

2  29     3.29 

3. 1339 

16  21  54.2 

X3.3ZO 

II 

0  55    6.04 

X.9036 

5    8    8.1 

15.005 

II 

2  31   10.92 

3.X305 

1635    4.7 

13.141 

12 

0  57    0.34 

1.9064 

5  23    8.0 

X4.994 

12 

2  33  18.95 

3.1371 

16  48  II. 0 

13. 068 

13 

0  58  54.81 

1.9093 

538    7.2 

X4.98I 

13 

2  35  27.38 

3.1438 

17    X  13.0 

13.995 

14 

I    0  49.46 

X.9M3 

5  53    5.7 

14.967 

14 

2  37  36.20 

3.1505 

17  14  10.6 

X3.923 

15 

I    244.29 

I.9154 

6    8    3.3 

X4.953 

15 

2  39  45.43 

3.1573 

17  27    3.6 

12.846 

x6 

I    439-31 

1.9x86 

6  23    0. 1 

14.938 

16 

2  41  55.07 

8.X643 

17  39  52.0 

X3.769 

17 

I    634.52 

1.92x8 

6  37  55.9 

14.931 

17 

244  5.13 

3.17x1 

17  52  35.8 

X3.690 

i8 

I    8  29.92 

1.9851 

6  52  50.6 

14. 90s 

18 

2  46  15.61 

3.178X 

18    5  14.8 

X2.6X0 

19 

X  10  25.52 

1.9*83 

7    744.3 

14.885 

19 

2  48  26.51 

9. X85X 

18  17  49.0 

X3.528 

20 

I  12  21.33 

1.9330 

7  22  36.9 

X4.866 

20 

.2  50  37.83 

9.X933 

18  30  18.2 

13.444 

21 

I  14  17.35 

X.9356 

7  37  28.2 

14.845 

21 

25249.57 

3.1994 

18  42  42.3 

13.359 

22 

I  16  13.59 

1.9393 

7  52  18.2 

14.823 

22 

2  55    1.75 

a.9o66 

18  55    1.3 

X3.373 

23 

I  18  10.05 
THl 

x.94a9 
IRSDJ 

N.  8    7    6.9 
VY  22. 

X4.800 

23 

2  57  14.37 
SAT 

3.3x39 
URDA 

N.19    7  15.1 
lY  24. 

X9. 185 

O 

I  20    6.74 

X.9467 

N.  8  21  54.2 

14.775 

0 

2  59  27.42 

3.33X3 

N.19  19  23.5 

X9.095 

I 

I  22    3.66 

X.9506 

8  36  40.0 

X4.749 

I 

3    I  40.91 

3.3385 

19  31  26.5 

18.  004 

2 

I  24    0.81 

X.9546 

8  51  24.1 

14.733 

2 

3    3  54.84 

3.3359 

19  43  24.0 

XX.9XI 

3 

I  25  58.21 

1.9586 

9    6    6.7 

X4.696 

3 

3    6    9.22 

3.3434 

19  55  158 

ZX.816 

4 

I  27  55.85 

i.96«7 

9  20  47.6 

14.667 

4 

3    8  24.05 

3.3509 

20    7    1.9 

XI. 720 

5 

I  29  53.74 

X.9669 

9  35  26.7 

X4.636 

5 

3  10  39.33 

3.3584 

20  18  42.2 

IX. 622 

6 

I  31  51.89 

i.97« 

9  50    4.0 

X4.605 

6 

3  12  55.07 

2.3660 

20  30  16.6 

XX. 533 

7 

X  33  50.29 

1.9756 

10    439.3 

X4.573 

7 

3  15  11.26 

3.3737 

20  41  44.9 

XX.43X 

8 

I  35  48.96 

X.980X 

10  19  12.6 

14.539 

8 

3  17  27.91 

3.38x4 

2053     7.1 

xx.3i8 

9 

I  37  47-91 

1.9847 

10  33  43.9 

X4.504 

9 

3  19  45.02 

3.289X 

21     4  23.1 

XX.2I4 

ID 

I  3947.12 

1.9893 

10  48  13. 1 

X4.468 

10 

3  22    2.60 

8.2968 

21  15  32.8 

XX. 108 

II 

I  41  46.62 

1.9940 

II    2  40.1 

14.431 

II 

3  24  20.64 

3.3045 

21  26  36.1 

XX. 000 

12 

I  43  46.40 

X.9988 

II  17    4.8 

14.393 

12 

32639.15 

8.3133 

21  37  32.8 

10.890 

13 

I  45  46.47 

2.0037 

II  31  27.1 

14.353 

13 

3  28  58.12 

3.3901 

21  48  22.9 

X0.778 

H 

I  47  46.84 

3.0087 

II  45  47.0 

14.311 

14 

3  31  17.57 

3.3379 

21   59     6.3 

X0.665 

15 

I  49  47.51 

2.0137 

12    0    4.4 

X4.268 

15 

3  33  37.49 

3.3358 

22      9  42.8 

10.551 

i6 

I  51  48.48 

9.  0188 

12  14  19.2 

14.334 

16 

3  35  57.88 

3.3437 

22  20  12.4 

10.435 

17 

I  53  49.76 

2.0240 

'12  28  31.3 

14.179 

17 

3  38  18.74 

3.3516 

22  30  34.9 

10.317 

i8 

1  55  51.36 

3.039a 

12  42  40.7 

14.133 

18 

3  40  40.07 

3.3596 

22  40  50.3 

X0.197 

19 

I  57  53.27 

3.0345 

12  56  47.3 

X4.066 

19 

3  43    1.88 

3.3675 

22  50  58.5 

X0.07S 

20 

I  59  55.50 

3.0399 

13  10  51.0 

14.037 

20 

34524.17 

3.3754 

23     0  59.4 

9.953 

21 

2    I  58.06 

3.0454 

13  24  51.8 

X3.987 

21 

3  47  46.93 

3.3833 

23  10  52.8 

9.837 

22 

2    4    0.95 

a. 0510 

133849.5 

13.936 

22 

3  50  10.16 

3.3913 

23  20  38.6 

9.700 

23 

2    6    4.18 

a.  0366 

13  52  44.0 

13.883 

23 

3  52  33.87 

3.3991 

23  30  16.8 

9.571 

24 

2    8    7.76 

2.0624 

N.14    635.4 

X3.839 

24 

3  54  58.06 

3.4070 

N.23  39  47.2 

9. 441 

24 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Diff. 

Diff. 

Diff. 

Diff. 

Hour. 

Right  Ascension. 

for 

Declination. 

for 

Hour. 

Right  Ascension. 

for 

Declination. 

for 

iMin. 

xMin. 

xMin. 

X  Min. 

SUNDAY  25. 

TUESDAY  27. 

h    m      B 

B 

•           f                M 

w 

h    m      s 

B 

Of          «* 

M 

O 

3  54  58.06 

a.  4070 

N.23  39  47.2 

9-44Z 

0 

5  58  38.67 

3.7086 

N.28  II  42.5 

X.33X 

I 

3  57  22.72 

9.4x49 

2349    9-7 

9.3x0 

z 

6    I  21.29 

3.  71 18 

28  12  56.4 

1.138 

2 

3  59  47-85 

9.4338 

23  58  24.3 

9.176 

2 

6    4    4.09 

3.7148 

28  13  58.3 

0.93a 

3 

4    2  13.46 

2.4307 

24    7  30.8 

9.040 

3 

6    6  47.07 

3.7176 

28  14  48.2 

0.731 

4 

4    4  39-54 

a. 4385 

24  16  29.1 

8.903 

4 

6    9  30.21 

«.7«>3 

28  15  26.0 

0.539 

5 

4    7    6.09 

3.4464 

24  25  19. 1 

8.764 

5 

6  12  13.50 

3.7237 

28  15  51.7 

0.337 

6 

4    9  33-11 

3.4543 

24  34    0.8 

8.624 

6 

6  14  56.93 

8.7349 

28  16    5.3 

4  0.125 

7 

4  12    0.59 

3.4619 

24  42  34.0 

8.482 

7 

6  17  40.49 

3.7270 

28  16    6.7 

-0.078 

8 

4  14  28.54 

3.4697 

24  50  58.6 

8.338 

8 

6  20  24.17 

2.7389 

28  15  55.9 

0.28a 

9 

4  16  56-95 

3.4774 

24  59  14-5 

8.192 

9 

6  23    7.96 

3.7306 

28  15  32.9 

0.486 

10 

4  19  35-83 

3.4851 

25    7  21.6 

8.044 

10 

6  25  51.84 

3.733X 

28  14  57.6 

0.689 

II 

4  21  55.16 

3*4937 

25  15  19.8 

7.895 

II 

6  28  35.81 

3.7333 

28  14  10. 1 

0.893 

12 

4  24  24.95 

3.5003 

25  23    9.0 

7.744 

12 

6  31  19.85 

3.7344 

28  13  10.3 

1,099 

13 

426  55.19 

3.5078 

25  30  49.2 

7.598 

13 

634    3.94 

3.7354 

28  II  58.2 

1.304 

14 

4  29  25.88 

3.5x53 

25  38  20.2 

7.438 

14 

6  36  48.08 

8.7361 

28  10  33.8 

1.509 

15 

4  31  57-02 

t.5«7 

25  45  41.8 

7.383 

15 

6  39  32.27 

3.7366 

28    857.1 

1.7x5 

i6 

4  34  28.60 

3.5300 

25  52  54.0 

7.126 

16 

6  42  16.48 

3.7369 

28    7    8.1 

1.920 

17 

4  37    0.62 

3.5373 

25  59  56.7 

6.967 

17 

6  45    0.70 

3.7370 

28    5    6.8 

8. 125 

i8 

4  39  33.07 

3.5445 

26    6  49.8 

6.805 

18 

6  47  44.92 

3.7370 

28    2  53.1 

3.390 

19 

442    5.96 

3.55x6 

26  13  33.3 

6.642 

19 

6  50  29.14 

2.7368 

28    0  27.1 

3.585 

20 

4  44  39-27 

3.5587 

26  20    6.9 

6.478 

20 

6  53  13.34 

8.7363 

27  57  48.8 

3.740 

21 

4  47  13.00 

3.5657 

26  26  30.6 

6.3x3 

21 

6  55  57.50 

3.7357 

27  54  58.3 

3.9*5 

22 

4  49  47. 14 

3.5736 

26  32  44.4 

6.X46 

22 

6  58  41.62 

3.7349 

27  51  55-5 

3.X30 

23 

4  52  21.70 
MG 

3.5793 

>NDA1 

N.26  3848.1 

r  26. 

5.977 

23 

7    I  25.69 
WED 

3.7339 

NESD 

N.27  48  40.4 
AY  28. 

5.354 

o 

4  54  56.66 

3.5860 

N.26  44  41.7 

5.807 

0 

7    4    9.69 

8.7337 

N.27  45  13.0 

3.558 

I 

4  57  32.02 

3.59^ 

26  50  25.0 

5.636 

I 

7    6  53.61 

«.73X3 

27  41  33.4 

3.763 

2 

5    0    7.77 

3.599X 

26  55  57.9 

5.462 

2 

7    937.45 

3.7398 

27  37  41-6 

S.965 

3 

5    243.91 

a. 6055 

27  1 20.4 

5.337 

3 

7  12  21.19 

8.7380 

27  33  37.6 

4.X67 

4 

5    520.43 

3.61x7 

27    6  32.4 

S.XX2 

4 

7  15    4.81 

8.7360 

27  29  21.5 

4.369 

5 

5    7  57-33 

3.6x79 

27  11  33.7 

4.934 

5 

7  17  48.31 

3.7339 

27  24  53.3 

4.57X 

6 

5  1034.59 

3.6040 

27  16  24.4 

4.755 

6 

7  20  31.68 

8.72x6 

27  20  13.0 

4.773 

7 

5  13  12.21 

3.6299 

27  21    4.3 

4.575 

7 

7  23  14.91 

3.7x90 

27  15  20.6 

4.973 

8 

5  15  50.18 

2.6356 

27  25  33.3 

4.393 

8 

7  25  57.98 

3.7x64 

27  10  16.3 

5.X78 

9 

5  18  28.49 

3.6413 

27  29  51-4 

4.2x0 

9 

7  28  40.89 

3.7137 

27    5    0.0 

5.37X 

10 

521    7.14 

3.6469 

27  33  58.5 

4.oa6 

lO 

7  31  23.62 

3.7x07 

26  59  31.8 

5.569 

II 

5  23  46.12 

3.6533 

27  37  54.5 

3.841 

II 

7  34    6.17 

3.7075 

26  53  51.7 

5.766 

12 

5  26  25.42 

3.6576 

27  41  39.4 

3.654 

12 

73648.52 

3.704X 

26  47  59.9 

5.963 

13 

529    5.03 

3.6637 

27  45  13.0 

3.466 

13 

7  39  30.67 

3.7007 

26  41  56.3 

6.158 

14 

5  31  44-94 

3.6677 

27  48  35.3 

3.377 

14 

7  42  12.61 

3.6971 

26  35  41.0 

6.353 

15 

53425-15 

3.6725 

27  51  46.3 

3.087 

15 

7  44  54.32 

3.6933 

26  29  14.0 

6.545 

i6 

5  37    5.64 

2.6771 

27  54  45.8 

3.896 

i6 

7  47  35-80 

3.6894 

26  22  35.5 

6.738 

17 

5  39  46.41 

3.68x6 

27  57  33.8 

3.704 

17 

7  50  17.04 

3.6853 

26  15  45.5 

6.939 

i8 

5  42  27.44 

3.6860 

28    0  10.2 

3.3XX 

18 

7  52  58.03 

8.68x0 

26    8  44. 1 

7.1x9 

19 

5  45    8.73 

8.6902 

28    2  35.0 

3.3x6 

19 

7  55  38.76 

8.6766 

26    I  31.3 

7.308 

20 

5  47  50.26 

3.6942 

28    4  48. 1 

3.X30 

20 

7  58  19.23 

2.6731 

25  54    7.3 

7.495 

21 

5  50  32-03 

3.698X 

28    6  49.4 

1.934 

21 

8    0  59.42 

3.6675 

25  ^46  32.0 

7.681 

22 

5  53  14.03 

3.70x8 

28    8  39.0 

X.737 

22 

8    339.33 

3.6688 

25  38  45.5 

7.866 

23 

5  55  5625 

a. 7053 

28  10  16.7 

x.5«9 

23 

8    6  18.95 

8.6579 

25  30  48.0 

8.049 

24 

5  58  38.67 

S.70S6 

N.28  iz  42.5 

1.331 

24 

8    8  58.27 

8.6938 

N.25  22  39.6 

8.8SI 

XIL 
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THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hoar. 


Right  Ascension. 


Diff. 

for 

X  Min. 


Declination. 


Diff. 

for 

X  Min. 


Hour. 


Right  Ascension. 


Diff. 

for 

X  Min. 


Declination. 


Diff. 

for 
X  Man. 


O 

I 
2 

3 

4 

5 
6 

7 
8 

9 

lO 
XI 
12 

^3 
14 

15 

i6 

17 
i8 

19 

20 
21 
22 

33 


h  m 
8  8 
8  II 
8  14 
8  16 
8  19 
8  22 
8  24 
8  27 
830 
832 

835 

837 
8  40 

842 

845 
848 

8  50 

853 

855 

858 

9  o 
9  3 
9  5 
9  8 


THURSDAY 

N. 


s 

8 

58.27 

t.6)a8 

37.28 

2.6476 

15.99 

2.6433 

54.37 

a.6s69 

32.42 

a. 6315 

10.15 

3.6SS9 

47.53 

9,62m 

24.57 

a. 6x45 

1.26 

a. 6086 
V.6(»6 

37.60 

13.57 

a.  5965 

49.18 

a.  5903 

24.42 

2.5841 

59.28 

a. 5779 

33.76 

a. 57x6 

7.86 

a.5«5x 

41.58 

a. 5586 

14.90 

2.552X 

47.83 

a. 5455 

20.36 

2.5389 

52.50 

2.53aa 

24.23 

a. 5255 

55.55 

2.5x88 

26.48 

a.sxao 

1 

N, 


29. 

o        t 

25  22 
25  14 

25     5 

2457 
24  48 

2439 
2430 
24  20 
24  II 

24   I 

23  51 

2341 

23  31 
23  20 

23  10 

22  59 
22  48 
22  37 
22  26 
22  15 
22  3 
21  52 
21  40 
21  28 


7 
.3 

5 

-4 


39.6 
ao.3 
50.1 

9.2 
17.7 

15- 

3< 
40. 

7' 
24.2 

31.0 

27.8 

14.8 

52.1 

19.7 

37.8 

46.5 

45.9 
36.2 

17.4 
49.6 

12.9 

27.6 

33.6 


H 


8.23X 

8.412 
8.592 
8.770 
8.946 

9.X2X 

9.294 

9.465 

9.635 
9.804 

9.971 

xo. X36 

10.299 

X0.460 
10.6x9 
X0.776 

X0.932 
XX.086 

XX. 238 

XX.389 

IX. 537 
XX.683 
XX. 628 

n.970 


FRIDAY,  MARCH  i. 


h     xn       B 
9  10  56.99 


s 
2.5052 


N.2I  16  31.2 


X3.XXO 


PHASES  OF  THE  MOON. 


O  Full  Moon    . 

C  Last  Quarter 

0  New  Moon   . 

3)  First  Quarter 


,  Feb. 


... 


... 


d  h       m 

2  II    58.0 

9  12    50.8 

17  17   44.2 

25  7   26.8 


d       h 

(t     Perigee    .     .  '  .     .     .  Feb.       i  14.  i 

C     Apogee 13  23.1 

([     Perigee 29  2i.i 
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MARCH,  1912. 


I. 


AT  GREENWICH  APPARENT  NOON. 


Day  of 
the  Week. 

I 
2 

3 

THE  SUN'S 

Sidereal 
Time  of 
Semidi- 
ameter 
Passing 

Me- 
ridian. 

Sanation  of 

Time,  to  be 

Added  to 

Apparent 

Time. 

Diff. 
for 

Apparent  Rinbt 
Ascension. 

Diff.  for 
X  Hour. 

Apparent  Decli- 
nation. 

DifE.  for 
X  Hour. 

Semi  diam- 
eter. 

I  Hour. 

Frid. 
Sat. 

SUN. 

h      m       8 
22  48  16.50 

22  52     0.92 

22  55  44.84 

8 

9.340 
9.320 

Oft* 

S.    73627.8 

71338.0 

65042.1 

+56-95 
57.20 

57-45 

*           m 
16  10.05 
16      9.81 

16    9-57 

8 
65.40 

65.33 
65.26 

m       8 
12  33.49 

12  21.39 

12     8.79 

• 

0.493 
0.514 

0.535 

Mon. 
Tues. 
Wed. 

4 

5 
6 

22  59  28.28 

23  311.28 
23     653.85 

9»30i 
9.382 
9.265 

62740.5 

6    433.5 
541  21.5 

4-57.68 

57-90 
58.10 

16    9.32 
16    9.07 
16    8.81 

65.20 
65.14 
65.08 

1155-72 
II  42.20 
II  28.26 

0.554 
0.572 

0.589 

Thur. 

Frid. 

Sat. 

7 
8 

9 

23  10  36.01 
23  14  17.80 
23  17  59-22 

9.249 

9.233 
9.218 

518    4.9 

4  54  43  9 
431  19.0 

4-58.29 
58.46 
58.62 

16    8.55 
16    8.29 
16    8.02 

65^ 
64.96 

64.91 

II  13-91 
1059.18 
10  44.09 

0.605 
0.621 
0.636 

SUN. 

Mon. 

Tues. 

lO 

II 

12 

2321  40.30 
23  25  21.06 

2329  I.5I 

9.205 
9.192 
9.180 

4    750.5 
3  44  18.8 
3  20  44.4 

4-58.76 
58.88 
58.99 

16    7.76 
16    7.49 
16    7.22 

64.85 
64.80 

64-75 

10  28.65 
10  12.90 

9  56.84 

0.650 
0.663 
0.675 

Wed. 
Thur. 
Frid. 

13 
14 
15 

23  32  41.68 
23  36  21.59 
23  40   1.25 

9.168 
9.158 
9.148 

257    7.6 
2  33  28.6 
2    9  48.0 

4-59.08 
59.16 
59.22 

16    6.95 
1 6    6.68 
16    6.41 

64.71 
64.67 
64.63 

9  40.50 
9  23.89 

9    7.04 

0.686 
0.697 
0.707 

Sat. 

SUN. 

Mon. 

i6 

17 
i8 

23  43  40.68 
23  47  19-90 
23  50  58-93 

9139 
9-131 
9.123 

I  46    6.1 
I  22  23.4 
05840.1 

+59.26 

59-29 
59.30 

16    6.14 
16    5.87 
16    5.60 

64.60 

64-57 
64-54 

8  49.97 
8  32.69 
8  15.22 

0.716 

0.725 
0.732 

Tues. 
Wed. 
Thur. 

19 

20 
21 

23  54  37.79 
23  58  16.50 

0    I  55.06 

9.116 
9.110 
9.104 

0  34  56.6 
S.   0  II  13.5 
N.  0  12  28.9 

+59.29 
59-28 

59.25 

16    5.33 
16    5.06 
i6   4.79 

64.52 
64.50 
64.48 

7  57.58 
7  39.78 
7  21.83 

0.739 

0.745 
0.750 

Frid. 

Sat. 

SUN. 

22 

23 
24 

0    533-50 
0    9  11.83 

012  50.08 

9-099 
9.095 

9.092 

0  36  10.3 

0  59  50.2 

1  23  28.3 

+59.20 

59.13 
59.04 

16    4-53 
16    4.26 

16    3.99 

64.46 

64-45 
64.44 

7    3-76 

6  45.59 
6  27.33 

0.755 
0.759 

0.762 

Mon. 
Tues. 
Wed. 

25 
26 

27 

0  16  28.26 
0  20    6.40 
0  23  44.50 

9.090 
9.089 
9.089 

147    4.2 
2  10  37.5 

234    7.9 

4-58.94 
58.83 

58.70 

16    3.72 

16    3-45 
16    3.17 

64.44 

64.43 
64-43 

6    9.01 
5  50.64 
5  32.23 

0.764 
0.766 
0.767 

Thur. 

Frid. 

Sat. 

SUN. 

28 
29 
30 
31 

0  27  22.58 
031    0.68 
0  34  38.81 
038  17.00 

9.090 
9.090 
9.091 
9.093 

2  57  35.0 

3  20  58.5 

3  44  18.0 

4  733.2 

+58.55 
58.39 
58.22 
58.04 

16    2.90 
16    2.62 
16    2.35 
16    2.07 

64.43 
64.44 

64.45 

64.46 

5  13-82 
4  55-42 
4  37-05 
4  18.74 

0.767 
0.766 
0.764 
0.761 

Mon. 

32 

0  41  55.28 

9.097 

N.  43043-9 

+57.84 

16    1.80 

64.48 

4    0.51 

0.758 

NoTX.— -The  mean  time  of  semidiameter  passing  may  be  found  by  subtracting  o>.i8  from  the  sidereal  time. 

The  sign  -f-  prefixed  to  the  hourly  change  of  declination  indicates  that  south  declinations  are  decreasing; 
north  declinations  increasing. 


II. 


MARCH,  1912. 


27 


AT  GREENWICH  MEAN  NOON. 


Day  of 
the  Week. 

U 

THE  SUN'S 

Equation  of 
Time,  to  be 
Subtracted 

from 
Mean  Time. 

Diff.  for 
z  Hour. 

Sidereal  Time, 
or  Right  Ascen- 
sion of  Mean 
Sun. 

Apparent  Right 
Ascension. 

Diff.  for 
z  Hour. 

Apparent  Declina- 
tion. 

Diff.  for 
I  Hour. 

Frid. 

Sat. 

SUN. 

I 

2 

3 

h     m       s 
22  48  14.54 
22  51  58.99 

22  55  42.95 

s 

9.363 
9.342 
9.322 

0              t                 M 

s.  73639.7 
71349.8 

6  50  53.8 

It 

+56.95 
57.20 

57-45 

m       s 
12  33.59 

12  21.49 

12     8.90 

s 

0.493 
0.514 

0.535 

h    m       s 
22  35  40.94 

22  39  37.50 

22  43  34.05 

Mon. 
Tues. 

Wed. 

4 

5 
6 

22  59  26.43 

23    3    947 
23    652.08 

9.303 
9.284 

9.267 

6  27  52.0 
6    4  44.8 
5  41  32.6 

+57.68 
57.90 
58.10 

1155.83 
II  42.31 
II  28.37 

0.554 
0.572 

0.589 

22  47  30.61 

22  51  27.16 

•    22  55  23.71 

Thur. 
Frid. 
Sat. 

7 
8 

9 

23  10  34.29 
23  14  16.11 

231757.57 

9.251 

9.235 
9.220 

5  18  15.8 

4  54  54.6 
43129.5 

+58.29 
58.46 
58.6a 

II  14.02 
10  59.29 
10  44.20 

0.606 
0.621 
0.636 

22  59  20.27 

23  3  16.82 

23     713.37 

SUN. 

Mon. 

Tues. 

lO 

II 

12 

23  21  38.69 

23  25  19.49 
23  28  59.99 

9.207 
9.194 
9.182 

4    8    0.8 

3  44  28.9 
3  20  54.2  * 

+58.76 
58.89 
59.00 

10  28.77 
10  13.01 

9  56.95 

0.650 
0.663 
0.675 

23  II     9.93 
23  15     6.48 
23  19     3.04 

Wed. 
Thur. 
FriA 

13 

H 
15 

23  32  40.20 
23  36  20.15 

23  39  59.85 

9.170 
9.160 
9.150 

2  57  17.1 

2  33  37.9 
2    957.0 

+59.09 
59.17 
5923 

9  40.61 
9  24.00 

9    7.15 

0.686 
0.697 
0.707 

23  22  59.60 
23  2656.15 
23  30  52.70 

Sat. 

SUN, 

Mon. 

i6 

17 
i8 

23  43  39.33 
23  47  18.60 
23  50  57.68 

9. 141 

9.132 
9.125 

I  46  14.8 
I  22  31.8 
0  58  48.2 

+59.28 

59.31 
59.32 

8  50.08 
8  32.80 
8  15.32 

0.716 

0.724 
0.732 

23  34  49.25 
23  38  45.80 

23  42  42.36 

Tues. 
Wed. 
Thur. 

19 

20 
21 

23  54  36.58 

23  58  15-33 

0    153.94 

9.118 
9.112 
9.106 

035    4.5 
S.   0  II  21. 1 

N.  0  12  21.6 

+59.31 

59.29 
59.26 

7  57.67 
7  39.87 
721.93 

0.739 

0.745 
0.750 

23  46  38.91 

23  50  35.46 
23  54  32.02 

Frid. 

Sat. 

SUN. 

22 

23 

24 

0    532.43 
0   9  10.81 

0  12  49.10 

9.10Z 
9.097 
9.094 

036    3.3 

0  59  43.6 

1  23  22.0 

+59.21 

59-14 
59-05 

7    3.86 
6  45.68 
6  27.42 

0.755 

0.759 
0.762 

23  58  28.57 
0    225.13 
0    621.68 

Mon. 
Tues. 
Wed. 

25 
26 

27 

0  16  27.32 
020    5.49 
0  23  43.64 

9.092 
9.090 
9.089 

1  46  58.2 

2  10  31.8 
234    2.5 

+58.95 
58.84 

58.71 

6   9.09 

5  50.71 
5  32.30 

0.765 
0.766 

0.767 

0  10  18.23 
0  14  14.79 
0  18  11.34 

Thur. 

Frid. 

Sat. 

SUN. 

28 
29 

30 
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20     5  22.66 

2.1388 

25  37  17.5 

6.443 

13 

21 

44    6.25 

1.9764 

18  23  40.8 

11.346 

14 

20    7  30.89 

2.X355 

25  30  47-3 

6.56X 

14 

21 

46    4.74 

X.9733 

18  12  17.5 

11.429 

15 

20    9  38.92 

a. 1322 

25  24  10. 1 

6.679 

15 

21 

48    3.05 

1.9703 

18   0  49.3 

XI. 512 

i6 

20  II  46.76 

2.1289 

25  17  25.8 

6.796 

16 

21 

50    1. 18 

X.9673 

17  49  16. 1 

XX.  595 

17 

20  13  54.40 

2.1255 

25  1034.5 

6.9X3 

17 

21 

51  59.13 

1.9643 

17  37  38.0 

11.676 

i8 

20  x6    1.83 

2.1222 

25    3  36.2 

7.029 

18 

21 

53  56.90 

X.96X5 

17  25  55.0 

XI. 756 

19 

20  18    9.06 

2.1189 

24  56  31.0 

7.X44 

19 

21 

55  54.50 

X.9586 

17  14    7-3 

XX.836 

20 

20  20  16.  xo 

2.1155 

24  49  18.9 

7.259 

20 

21 

57  51.93 

1.9558 

17    2  14.8 

11.915 

21 

20  22  22.93 

2.I12I 

24  42  •  0.0 

7.37s 

21 

21 

59  49. 19 

1.9530 

16  50  17.6 

11.993 

22 

20  24  29.55 

2.1087 

24  34  34-2 

7.486 

22 

22 

I  46.28 

1.9502 

16  38  15.7 

12.070 

23 

20  26  35.97 

THl 

2.1053 

JRSD/ 

S.24  27    1.7 
LY  14. 

7.598 

23 

22 

3  43.21 
SAT 

1.9474 

URDA 

S.16  26    9.2 
^Y  16. 

12.146 

O 

20  28  42.18 

2.1018 

S.24  19  22.4 

7.7X0 

0 

22 

5  39.98 

1.9447 

S.16  13  58.2 

12.221 

I 

20  30  48.18 

2.0983 

24  II  36.4 

7.822 

I 

22 

7  36.58 

X.942Z 

16    I  42.7 

12.295 

2 

20  32  53.98 

2.0949 

24    343.8 

7.933 

2 

22 

9  33.03 

X.9395 

15  49  22.7 

12.369 

3 

2034  59-57 

2.0914 

235544-5 

8.043 

3 

22 

II  29.32 

1.9369 

15  36  58.3 

12.443 

4 

2037    4-95 

2.0879 

23  47  38.7 

8.152 

4 

22 

13  25.46 

1.9344 

15  24  29.6 

12.5x6 

5 

20  39  10.12 

2.0644 

23  39  26.3 

8.260 

5 

22 

15  21.44 

1.93x9 

15  II  56.6 

12.587 

6 

20  41  15.08 

2.0809 

2331    7.4 

8.368 

6 

22 

17  17.28 

1.9294 

14  59  19.4 

12.657 

7 

20  43  19.83 

2.0775 

23  22  42.1 

8.475 

7 

22 

19  12.98 

X.9270 

14  46  37.9 

12.727 

8 

20  45  24.37 

2.0740 

23  14  10.4 

8.58X 

8 

22  21     8.53 

1.9247 

14  33  52.2 

12.796 

9 

20  47  28.70 

2.0704 

23    532.3 

8.687 

9 

22 

23    3.94 

1.9224 

14  21    2.4 

12.864 

lO 

20  49  32.82 

2.0669 

22  56  47.9 

8.793 

10 

22 

24  59.22 

X.9201 

14    8    8.5 

12.931 

II 

20  51  36.73 

2.0634 

22  47  57-2 

8.897 

ZI 

22 

26  54.36 

X.9X79 

13  55  10.6 

12.997 

12 

20  53  40.43 

2.0599 

22  39    0.3 

9.000 

Z2 

22 

28  49.37 

1.9157 

13  42    8.7 

13.063 

13 

20  55  43-92 

2.0564 

22  29  57.2 

9.XO3 

13 

22 

3044-25 

X.9136 

13  29    2.9 

13.128 

H 

205747.19 

2.0529 

22  20  47.9 

9.205 

14 

22 

32  39.00 

Z.9XX6 

13  15  53.3 

X3.192 

15 

20  59  50.26 

2.0494 

22  II  32.5 

9.307 

15 

22 

34  33.63 

1.9096 

13    239.9 

X3.255 

i6 

21    I  53.12 

2.0459 

22     2  1 1. 1 

9.408 

z6 

22 

36  28.15 

X.9076 

12  49  22.7 

13.3x7 

17 

21    3  55-77 

2.0424 

21  52  43.6 

9.508 

17 

22 

38  22.55 

X.9056 

12  36    1.9 

13.378 

i8 

21    5  58.21 

2.0389 

21  43  10.2 

9.607 

z8 

22 

40  16.83 

1.9037 

Z2  22  37.4 

13.438 

19 

21    8    0.44 

2.0355 

2X  33  30.8 

9.705 

19 

22 

42  XI. 00 

1.90x9 

Z2     9     9.3 

13.498 

20 

21  10    2.47 

2.0321 

21  23  45.6 

9.803 

20 

22 

44    5-o6 

X.9002 

"  55  37.6 

13.557 

21 

21  12    4.29 

2.0387 

21  13  54.5 

9.900 

21 

22 

45  59.03 

X.8985 

iz  42    2.5 

13.6x4 

22 

21  14    5.91 

2.0253 

21     3  57.6 

9>996 

22 

22 

47  52.89 

Z.8968 

ZI  28  23.9 

13.671 

«3 

21  16    7.32 

2.0219 

20  53  55-0 

10.09X 

23 

22 

49  46.65 

1.8952 

II  14  42.0 

X3.727 

24 

21  18    8.53 

2.0185 

S.20  43  46.7 

xo.x8s 

24 

22 

51  40.32 

1.8937 

S.iz    0  56.7 

X3.782 

I9I2- 
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IX. 


GREENWICH  MEAN  TIMK 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


1 

Diflf. 

DifE. 

Diflf. 

Diff. 

Hour. 

Right  Atcension. 

for 
I  Min. 

Declination. 

for 
I  Min. 

Hour. 

Right  Ascension. 

for 
iMin. 

DecllnatioiL 

for 
z  Min. 

SUNDAY 

'  17. 

TUESDAY  19. 

h     m       t 

8 

e       »          w 

H 

h     m       s 

8 

9     t        tt 

» 

O 

22  51  40.32 

X.8937 

S.ii    0  56.7 

13.78a 

0 

0  21  57-33 

1.8934 

N.  0  46  47.0 

15-336 

I 

22  53  33.90 

1.8983 

1047     8.1 

13.837 

I 

0  23  50.99 

1.8951 

I     2     7.4 

15-344 

2 

22  55  27.39 

1.8909 

10  33  16.3 

13.890 

a 

0  25  44.75 

1.8969 

I   17  28.3 

15.351 

3 

22  57  20.79 

X.8895 

10  19  21.3 

13.94a 

3 

0  27  38.61 

1.8987 

I  32  49.6 

15.357 

4 

22  59  14. 1 1 

1.888Z 

10    5  23.2 

13.994 

4 

0  29  32.58 

1.9006 

I  48  1 1. 1 

15.362 

5 

23      I      7.36 

Z.8868 

9  51  22.0 

14.045 

5 

031  26.67 

Z.9OS6 

2     332.9 

15.365 

6 

23    3    0-54 

1.8857 

9  37  17-7 

14.095 

6 

0  33  20.89 

1.9046 

2  18  54.9 

15.367 

7 

23    4  53.65 

Z.8846 

9  23  10.6 

14.144 

7 

0  35  15-23 

1.9067 

2  34  17.0 

15-369 

8 

23    6  46.69 

1.8835 

9    9    0.5 

14. 19a 

8 

037    9.70 

1.9089 

2  49  39.2 

15.370 

9 

23    839.67 

1.8835 

85447-5 

I4.a39 

9 

039    4.30 

Z.9ZI2 

3    5    1.3 

15.369 

lO 

23  10  32.59 

1.88x5 

8  40  31.8 

Z4.a85 

10 

0  40  59.04 

I. 9136 

3  20  23.4 

15.367 

II 

23  12  25.45 

Z.8806 

8  26  13.3 

14.331 

II 

0  42  53.93 

Z.9160 

3  35  45.3 

15.364 

12 

23  14  18.26 

1.8798 

8  II  52.1 

14.376 

12 

0  44  48.96 

1.9X85 

3  51    7.0 

15.359 

13 

23  16  11.02 

Z.8790 

7  57  28.3 

14.419 

13 

0  46  44.14 

Z.92ZZ 

4    6  28.4 

15.353 

H 

23  18    3-74 

Z.8783 

7  43     1.9 

14.461 

14 

0  48  39.48 

1.9237 

4  31  49.4 

15-347 

15 

23  19  56.41 

Z.8776 

7  28  32.9 

14.503 

15 

0  50  34.98 

z.9«64 

4  37  lo.o 

15.340 

i6 

23  21  49.05 

1.8770 

7  14    1-5 

14.544 

16 

0  52  30.65 

z.929a 

4  52  30. 1 

15.331 

17 

23  23  41-65 

Z.8765 

6  59  27.6 

14.584 

17 

0  54  26.49 

x-93ai 

5    749.6 

15.330 

i8 

23  25  34«22 

Z.8760 

6  44  51.4 

14.623 

18 

0  56  22.51 

1.9351 

523    8.5 

15.308 

19 

23  27  26.77 

Z.8756 

6  30  12.9 

14.661 

19 

0  58  18.70 

1.9381 

5  38  26.6 

Z5.296 

20 

23  29  19.29 

1.8753 

6  15  32.1 

14.698 

20 

I    0  15.07 

1.9411 

5  53  44-0 

i5.a^3 

21 

23  31  11.80 

Z.8750 

6    0  49.2 

14.734 

21 

I    2  11.63 

1*9443 

6    9    0.5 

Z5.268 

22 

23  33    4-29 

Z.8748 

546    4.1 

14.769 

22 

I    4    8.39 

1.9476 

6  24  16. 1 

i5.a5a 

23 

23  34  56.77 

1.8747 

S.   5  31  16.9 

14.803 

23 

I    6    5.35 

1.9509 

N.  6  39  30.7 

15. "35 

MO 

iNDAl 

r  18. 

WED 

NESD 

AY  20. 

0 

23  36  49-25 

Z.8746 

S.  5  16  27.7 

14.836 

0 

I    8    2.50 

Z.9543 

N.  6  54  44.2 

Z5.2i6 

I 

23  38  41.72 

Z.8746 

5    X  36.5 

14.868 

I 

I    9  59-86 

1.9578 

7    9  56.6 

15.196 

2 

23  40  34- 20 

Z.8746 

44643.5 

14.900 

2 

I  n  57.43 

1.9614 

7  25    7.7 

15.175 

3 

23  42  26.68 

1.8747 

4  31  48.6 

14.931 

3 

I  13  55.22 

1.9650 

7  40  17.5 

15.153 

4 

2344  19.17 

1.8749 

4  16  51.8 

14.960 

4 

I  15  5323 

1.9687 

7  55  25.9 

15.129 

5 

23  46  11.67 

1.875a 

4    1  53.4 

14.988 

5 

I  17  51.47 

i.97a5 

8  10  32.9 

15.104 

6 

2348    4.19 

1.8755 

3  46  53-3 

Z5.OZ6 

6 

I  19  49.93 

1.9763 

8  25  38.4 

Z5.078 

7 

23  49  56.73 

1.8759 

331  51-5 

15.043 

7 

I  21  48.63 

1.9808 

8  40  42.3 

15.050 

8 

23  51  49-30 

X.8764 

3  16  48.2 

15.068 

8 

I  23  47.57 

1.9843 

8  55  44-5 

15.022 

9 

23  53  41-90 

1.8769 

3    I  43.4 

15.09a 

9 

1  25  46.75 

1.9884 

9  10  44-9 

14.99a 

lO 

23  55  34-53 

1.8775 

2  46  37.1 

15.X15 

10 

I  27  46.17 

1.99*5 

9  25  43.5 

14.960 

ZI 

23  57  27.20 

z.8783 

2  31  29.5 

15.137 

II 

I  29  45.85 

1.9968 

9  40  40.2 

Z4.928 

12 

23  59  19.92 

z.8790 

2  16  20.6 

15.159 

12 

1  31  45.79 

2.0012 

9  55  34.9 

14.895 

13 

0    I  12.68 

X.8798 

2    I  10.4 

Z5.Z80 

13 

I  33  45.99 

a.  0056 

10  10  27.5 

Z4.b6o 

14 

0    3    5-49 

1.8806 

I  45  59.0 

15.199 

14 

I  35  46.45 

2. 0100 

10  25  18.0 

14.823 

15 

0    4  58.35 

Z.88Z5 

I  30  46.5 

15.217 

15 

I  3747.18 

3.0145 

10  40    6.3 

14.785 

i6 

0    6  51.27 

i.88a6 

I  15  32.9 

i5.a35 

16 

I  3948.19 

2.0191 

10  54  52.2 

14.746 

17 

0    8  44.26 

1.8837 

I    0  18.3 

iS.asa 

17 

I  41  49.48 

3.0238 

II    9  35-7 

14.705 

i8 

0  10  37.32 

X.8848 

04s    2.8 

15.867 

18 

I  43  51.05 

3.0286 

11  24  16.7 

14.663 

19 

0  12  30.45 

X.886Z 

0  29  46.3 

i5.a8z 

19 

I  45  52.91 

2.0334 

II  38  55.2 

14.620 

20 

0  14  23.65 

1-8875 

S.  0  14  29.  z 

i5.a94 

20 

I  47  55-o6 

2.0383 

II  53  31. 1 

14.575 

21 

0  16  16.93 

1.8S90 

N.  0    0  48.9 

15.306 

21 

I  49  57. 50 

2.0433 

12    8    4.2 

14.5«9 

22 

0  18  10.30 

1.8904 

0  16    7.7 

15.317 

22 

I  52    0.24 

2.0483 

12  22  34.5 

14.48* 

23 

0  20    3.77 

1.89x8 

0  31  27.1 

15.327 

23 

I  54    3-28 

,  2.0534 

12  37     1.9 

14.433 

24 

0  21  57.33 

1.8934 

N.  0  46  47.0 

15.336 

24 

I  56    6.64 

3.0586 

N.12  51  26.4 

14.382 

X. 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Diff. 

DiflF. 

Diff. 

Diff. 

Hour. 

Right  Ascension. 

for 
X  Min. 

Declination. 

for 
I  MiiL 

Hour. 

Right  Ascension. 

for 
X  Min. 

Declination. 

for 
xMin. 

THl 

JRSD> 

^y  21. 

SATURDAY  23. 

h     m       8 

8 

Of               I* 

n 

h     m       8 

8 

e        f           t$ 

n 

0 

I  56     6.64 

a. 0586 

N.I2  51  26.4 

14.382 

0 

3  41  59-98 

2.3696 

N.22  55    9.1 

XO.X65 

I 

I  58  10.31 

2.0638 

13      547.8 

14.330 

I 

3  44  22.37 

2.3767 

23    5  15.2 

XO.O38 

2 

2     0  14.30 

S.069X 

13  20      6.0 

14.277 

2 

3  46  45-18 

2.3838 

23  15  13*6 

9.909 

3 

2     Z  18.61 

a.0745 

13  34  21.0 

X4.222 

3 

3  49    8.42 

2.3909 

23  25    4.2 

9.778 

4 

2     4  23.24 

2.0800 

13  48  32.7 

X4.X66 

4 

3  51  32.08 

2.3980 

23  34  46.9 

9.6*6 

5 

2    6  28.20 

2.0855 

14     2  41.0 

14.109 

5 

3  53  56.17 

a.4051 

23  44  21.6 

9.512 

6 

2    8  33-49 

2.0910 

14  16  45.8 

14.050 

6 

3  56  20.69 

2.4x21 

23  53  48.3 

9.376 

7 

2  10  39.12 

2.0967 

14  30  47.0 

13.989 

7 

3  58  45.63 

2.419X 

24    3    6.8 

9.239 

8 

2  12  45.10 

2.X024 

14  44  44.5 

13.927 

8 

4    I  10.98 

a.426x 

24  12  17.0 

9.100 

9 

2  14  51.42 

2.Z082 

14  58  38.2 

13.864 

9 

4    3  36.75 

2.4331 

24  21  18.8 

8.960 

10 

2   16  58.08 

2.1X4X 

15  12  28.1 

13.799 

10 

4    6    2.94 

2.4400 

24  30  12.2 

8.8x9 

II 

2   19      5.10 

2. 1200 

15  26  I4.I 

13.733 

II 

4    8  29.54 

2.4468 

24  38  57.0 

8.675 

12 

2  21    12.48 

2.ia6o 

1539  56.1 

13.665 

12 

4  10  56.56 

2.4537 

24  47  33.2 

8.530 

13 

2  23  20.22 

2. 132X 

15  53  33-9 

13.595 

13 

4  13  23.99 

2.4605 

24  56    0.6 

8.384 

M 

2  25  28.32 

2.X382 

16    7    7.5 

13.524 

14 

4  15  51.82 

2.4672 

25    4  19.2 

8.235 

15 

2  27  36.78 

a.x442 

16  20  36.8 

13.452 

15 

4  18  20.05 

2.4739 

25  12  28.8 

8.085 

i6 

2  29  45.62 

2.X504 

16  34    1.8 

13-378 

16 

4  20  48.69 

2.4805 

25  20  29.5 

7.934 

17 

2  31   54-83 

2.X567 

16  47  22.3 

X3.302 

X7 

4  23  17.72 

2.487X 

25  28  20.9 

7.782 

i8 

2  34     4.42 

2.X630 

17    038.1 

13.225 

18 

42547.15 

2.4937 

25  36    3.3 

7.628 

19 

2  36  14.39 

2.1694 

17  1349-2 

13.146 

19 

4  28  16.97 

2.500a 

25  43  36.3 

7.472 

20 

2  38  24.74 

2. 1758 

17  26  55.6 

13.066 

20 

43047-17 

2.5065 

25  50  59.9 

7.315 

21 

2  40  35.47 

2. 1822 

17  39  57-2 

12.985 

21 

4  33  17.75 

2.5x28 

25  58  14. 1 

7.157 

22 

2  42  46.60 

2.X887 

17  52  53-8 

12.902 

22 

4  35  48.70 

2.5x91 

26    5  18,7 

6.997 

23 

2  44  58.12 

2.1953 
IIDAY 

N.18    545.3 
22. 

12.8x7 

23 

4  38  20.03 
SU 

2.5252 
NDA^ 

N.26  12  13.6 
'24. 

6.835 

0    1 

2  47  10.03 

2.20x9 

N.18  18  31.7 

X2.730 

0 

4  40  51.73 

2.53x3 

N.26  18  58.9 

6.67a 

I 

2  49  22.34 

a. 2085 

18  31  12.8 

X2.642 

I 

4  43  23.79 

2.5373 

26  25  34.3 

6.508 

2 

2  51  35-05 

2.2x52 

18  43  48.6 

12-552 

2 

4  45  56.20 

2.5432 

26  31  59.9 

6.343 

3 

25348.17 

2.2220 

18  56  19.0 

X2.460 

3 

4  48  28.97 

2.549X 

26  38  15.4 

6,176 

4 

2  56      1.69 
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a.  5563 

25    5  22.9 

8.51X 

II 

6  12  21.20 

3.6688 

28  24    2.7 

0.288 

II 

8  18  57.27 

3.5509 

24  56  47.2 

8.677 

12 

6  15    1.36 

3.6700 

28  24  14.2 

+0.093 

12 

8  21  30.16 

a. 5454 

24  48    1.7 

8.842 

13 

6  17  41.59 

3.671X 

28  24  13.9 

-0.X02 

13 

8  24    2.72 

3.5398 

2439    6.3 

9.004 

14 

6  20  21.88 

3.6730 

28  24    1.9 

0.398 

14 

8  26  34.94 

a. 534a 

24  30    1.2 

9.165 

15 

6  23     2.22 

8.6737 

28  23  38.2 

0.494 

15 

8  29    6.83 

8.5885 

24  20  46.5 

9.325 

z6 

6  25  42.60 

3.6733 

28  23    2.7 

0.689 

16 

8  31  38.37 

8.5338 

24  II  22.3 

9.483 

I? 

6  28  23.01 

3.6736 

28  22  15.5 

0.884 

17 

834    9.56 

8.517X 

24    I  48.5 

9.640 

i8 

631    3.43 

3.6738 

28  21  16.6 

Z.080 

18 

8  36  40.41 

3.5xta 

23  52    5.5 

9.795 

19 

6  33  43.86 

8.6738 

28  20     5.9 

X.376 

19 

8  39  10.90 

8.5053 

23  42  13. 1 

9.949 

20 

6  36  24.29 

3.6737 

28  18  43.4 

X.473 

20 

8  41  41.03 

a. 499a 

23  32  II. 6 

XO.  XOI 

21 

6  39    4.70 

3.6734 

28  17     9.1 

X.668 

21 

8  44  10.81 

a. 493a 

23  22      I.O 

X0.35I 

22 

6  41  45.09 

8.6739 

28  15  23.1 

Z.864 

22 

8  46  40.22 

3.4872 

23  II  41.4 

10.400 

33 

6  44  25.44 
TU] 

3.672a 
ESDA^ 

N.28  13  25.4 

Y  26. 

3.060 

23 

849    9.27 
THl 

a.4811 
JRSD> 

N.23      I  13.0 

^Y  28. 

X0.548 

O 

647    5.75 

3.67x4 

N.28  II  15.9 

3.356 

0 

8  51  37.95 

a.4750 

N.22  50  35.7 

10.694 

I 

6  49  46.00 

3.6704 

28    8  54.7 

a.  453 

I 

8  54    6.26 

3.4688 

22  39  49.7 

XO.S38 

2 

6  52  26.19 

3.6692 

28    6  21.8 

3.648 

2 

8  56  34. 20 

3.4625 

22  28  55.2 

X0.98X 

3 

6  55    6.31 

3.6679 

28    3  37.2 

3.841 

3 

8  59    1.77 

a.  4363 

22  17  52.1 

XI. 133 

4 

6  57  46.35 

3.6664 

28    0  41.0 

3.035 

4 

9    I  28.97 

3.4501 

22     6  40.7 

IX.26X 

5 

7    0  26.29 

3.6648 

27  57  33. 1 

3.829 

5 

9    3  55.79 

a.  4438 

21  55  20.9 

11.398 

6 

7    3    6.12 

8.6630 

27  54  13.6 

3.483 

6 

9    6  22.23 

a. 4375 

21  43  53.0 

XI. 533 

7 

7    545.84 

3.66x0 

27  50  42. 5 

3.614 

7 

9    8  48.29 

3.431a 

21  32  16.9 

11.667 

8 

7    8  25.44 

3.6589 

27  46  59.8 

3.807 

8 

9  "  13.97 

8.4349 

21  20  32.9 

XI. 800 

9 

7  II    4.91 

3.6366 

2743    5.7 

3.999 

9 

9  13  39.28 

3.4x86 

21    8  41.0 

11.93X 

lO 

7  13  44.24 

8.654a 

27  39    0.0 

4.190 

10 

9  16    4.21 

2.4x33 

20  56  41.2 

X3.o6o 

II 

7  16  23.41 

3.65x6 

27  34  42.8 

4-381 

II 

9  18  28.76 

3.4060 

ao  44  33.9 

13. 187 

12 

7  19    2.43 

3.6488 

27  30  14.3 

4.571 

12 

9  20  52.93 

8.3996 

20  32  18.9 

12.312 

13 

7  21  41.28 

3.fi459 

27  25  34.4 

4.760 

13 

9  23  16.71 

a. 3933 

20  19  56.5 

ia.435 

14 

7  24  19.95 

3.6439 

27  20  43. 1 

4.948 

14 

9  25  40.11 

3.3870 

20    7  26.7 

13.557 

15 

7  26  58.43 

3.6398 

27  1540.5 

5.136 

15 

9  28    3. 14 

3.3807 

19  54  49.6 

13.677 

i6 

7  29  36.72 

a.  6365 

27  10  26.7 

5. 3*3 

16 

9  30  25.79 

«.3744 

1942    5.4 

".795 

17 

7  32  14.80 

a.  6330 

27    5     1.8 

5.509 

17 

9  32  48.06 

a.368x 

19  29  14.2 

12.91a 

i8 

7  34  52.68 

«.6a94 

26  59  25.7 

5.694 

18 

9  35    9.96 

8.36x8 

19  16  16.0 

13.037 

19 

7  37  30.34 

3.6857 

26  53  38.5 

5.878 

19 

9  37  31.48 

a. 3555 

19    3  ".0 

13.140 

20 

740    7.77 

3.62x9 

26  47  40.2 

6.063 

20 

9  39  52.63 

a. 3493 

18  49  59.3 

I3.a5i 

21 

7  42  44.96 

3.6180 

26  41  31.0 

6.345 

21 

9  42  13.40 

a. 3431 

18  36  41.0 

13.360 

22 

7  45  21.92 

8.6x39 

26  35  10.9 

6.436 

22 

9  44  33.80 

a. 3369 

18  23  16.2 

13.468 

33 

7  47  58.63 

8.6097 

26  28  40.0 

6. 606 

23 

9  46  53.83 

a. 3307 

18    9  45.0 

13.573 

H 

7  50  35.08 

a. 6054 

N.26  21  58.2 

6.785 

24 

9  49  13.49 

3.3846 

N.1756    7.5 

X3.676 

XII. 
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GREENWICH  MEAN  TIME. 


THE 

MOO( 

Diff. 

rS  RIGHT  ASCENSION  AND  DECLINATION. 

Diff. 

Diff. 

Diff. 

Hov. 

RifbtAACODBioil. 

lor 

D«cUnatioiL 

for 

Hour. 

Right  Aacensioa 

for 

Doclinadon. 

for 

s  MiA. 

iMin. 

I  Min. 

xMin. 

FF 

tIDAY 

29. 

SUNDAV 

'  31- 

h     m       • 

t 

•            f                 M 

M 

h     m       8 

8 

•       f           m 

m 

0 

9  49  I3«49 

8.3246 

N.I756          7.5 

13>676 

0 

II  34  4a.  30 

8.095a 

N.  5  34    6.1 

X6.567 

1   • 

9  51  3«-78 

a. 3186 

17  42  23.8 

13.779 

I 

II  3647.92 

3.098I 

5  17  31.5 

X6.585 

2 

9  53  51.71 

«.3i«5 

17  28  34.0 

13.879 

2 

"  38  53.36 

3.0893 

5    055.9 

x6.6o3 

3 

9  56  10.28 

8.3064 

17  14  38.3 

13.977 

3 

II  40  58.62 

a. 0863 

4  44  19.4 

x6.6x7 

4 

9  58  28.49 

3.3004 

17    0  36.8 

14.074 

4 

II  43    3.71 

8.0835 

4  27  42.0 

X6.630 

5 

lo    0  46.34 

S.194S 

16  46  29.5 

14.169 

5 

XI  45    8.64 

8.0808 

4  II    3.8 

X6.648 

6 

10    3    3.83 

S.S8B6 

x6  32  16.5 

14.863 

6 

IX  47  13.41 

8.078X 

3  54  25.0 

16.6SX 

7 

10    5  20.97 

9.a8«7 

16  17  58.0 

14.353 

7 

II  49  18.02 

8.0756 

3  37  45.6 

X6.659 

8 

10    7  37.76 

*.«7«9 

16    334.1 

14*443 

8 

IX  51  22.48 

a.o73x 

3  2X    5.7 

X6.667 

9 

10    9  54.20 

a. 171 I 

1549    4.9 

14.530 

9 

II  53  26.79 

3.0706 

3    425.4 

X6.673 

10 

10  12  10.30 

a.a654 

15  34  30.5 

14.616 

10 

II  5530.96 

3.0683 

2  47  44.9 

X6.677 

II 

10  14  26.05 

«.a598 

15  19  51.1 

14.700 

II 

II  5735.00 

3.066X 

2  31     4-2 

16.679 

12 

10  16  41.47 

a.  2548 

15    5    6.7    X4.788 

12 

II  59  38.90 

8.0639 

2  14  23.4 

X6.680 

U 

10  x8  56.55 

a.  2486 

14  50  17.3      M.868 

13 

12    I  42.67 

8.0618 

I  57  42.6 

16.680 

M 

10  21   11.30 

a. 3431 

1435  23.1 

14.94* 

14 

12    3  46.32 

8.0598 

I  41     1.9 

16.678 

15 

10  23  25.72 

a. 8376 

14  20  24.3 

X5.018 

15 

12    549.85 

8.0579 

I  24  21.3 

X6.674 

i6 

10  25  39.81 

a.a3aa 

14    5  21.0 

15.093 

x6 

12    7  53.27 

8.0561 

X    7  41. 0 

X6.669 

17 

10  27  53.58    i 

s.aa69 

13  50  13.3 

15.166 

17 

12    9  56.58 

3.0543 

0  51     I.O 

16.668 

IS 

10  30     7.03    1 

s.aai6 

13  35      1.2  ,  15.837 

18 

12  II  59.78 

8.0586 

03421.5 

X6.654 

19 

10  32  20.17 

a.at64 

13  19  44.9  ,  X5.306 

19 

12  14    2.89 

3.0510 

0  17  42.6 

16.644 

20 

^0  34  33.00 ; 

s.aiia 

13    4  24.4    15.374 

20 

12  16    5.90 

8.0494 

N.  0    I    4.3 

X6.633 

21 

1 

10  36  45-52 

s.ao6i 

12  48  59.9     X5.440 

21 

12  18    8.82 

2.0479 

S.  0  15  33.3 

16.630 

22    ! 

10  38  57-74 

a.aoix 

12  33  31.5 

15.504 

22 

12  20  11.65 

3.0466 

0  32  10. 1 

16.606 

23 

10  41    9.65 

2.1961 

N.I2  17  59.3    X5.567 

23 

12  22  14.41 

8.0453 

S.  0  48  46. 1 

16.590 

SAT 

URD>^ 

.Y  30. 

MOND 

AY,  APRIL  I. 

0 

10  43  21.27 

a. 191a 

N.I2    223.5 

15.688 

0 

12  24  17.09 

3.0440 

S.  I    5  ai.o 

16.573 

I 

10  45  32.60 
10  47  43.64 

a.  1^64 
a.  1B16 

II  46  44.1 

15.687 

2 

1 

II  31      1.2      15.744 

3  ' 

1049  54.39 

2.1769 

II  15  14.9    15.799 

4 
S 

xo  52    4.86 
10  54  15.06 

3.1733 
a. 1677 

10  59  25.3    15.85a 
10  43  32.5  I  15.904 

PHASES 

OF  T 

HE  MOON. 

6 

10  56  24.99 

3.1633 

10  27  36.7  1  15.955 

7 

10  58  34.65 

a.x}88 

10  II  38.0 

16.003 

8 

xz    044.04 

■.J545 

0  ^K.  96. A 

vft   nan 

%^ 

^  Dj  j".n      •— -^» 

9 

XI    253.18 

8.130a 

9  39  32.1     16.094 

d 

U        m 

10 

1 1    5    2.07 

8.X460 

9  23  25.1  ,  16.138 

v^     • «    %  ^ 

II 

XI    7  10.70 

8.14x9 

^           •»           *^              1                   ^ 

9     7  15.5  1  »6.»8o 

0 

Full  Moon 

.     . 

.     Mar.     2  2 

2    41.9 

12 

IX    9  19.09 

8.1378 

8  51    3.5    16.8x9 

a 

Last  Quart< 

er    . 

.     .     .     10 

7  55.5 

'3 

IX  II  27.24 

3.1338 

8  34  49.2 

16.857 

• 

New  Moon 

.     . 

.     .     .     18  10     8.8 

M 

11  i3  35«5 

8.1399 

8  18  32.6 

16.894 

3) 

First  Quart 

er   . 

.     .     .     25  I 

5     1.9 

15 

'  XX  X5  42.83 

8.1261 

8    2  13.9 

16.339 

i6 

!  IX  X7  50.28 
IX  19  57.51 

8.1834 

8.x 187 

7  45  53.2 
7  29  30.6 

16.363 
16.393 

^    —    .  --        _                — 

_  _ 

. 

^ 

17 

d       h 

i8 

II  22    4.53 

8.  USX 

7  13    6.1 

16.483 

A 

«   m 

»9 

IX  24  11.33 

a.iii6 

6  56  39.9 

16.451 

C 

Apogee     . 

■          • 

.     .     Mar.    12   ib.9 

M) 

XI  26  17.92 
II  28  24.31 
XI  30  30.50 

8.X08X 
8.1048 
8. 10x6 

ft  An  T '7  r% 

.£         ;.«* 

C 

Peritree    , 

•       .       2 

8     8.9 

21 

6  23  42.6  '  X6.508 
6    7  H.7  '  16.535 

^      ^K  •   m  ^k  ^»   ^1^               9 

22 

»3 

I«  3*36.49 

8.0984 

1          5  5039.5  i  «6. 547 

^ 

XX  34  42.30 

8.0958 

jN.   5  34    6.1 

1         18.567 
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APRIL,  1912. 


AT  GREENWICH  APPARENT  NOON. 


Day  of 
the  week. 


2  • 
•3:9 

o  o 


Mon. 
Tues. 
Wed. 

Thur. 

Frid. 

Sat. 

SC/N, 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 
Sat. 

sc/j\r. 

Mon. 
Tues. 
Wed. 

Thur. 

Frid. 

Sat. 

sc/j\r. 

Mon. 
Tues. 

Wed. 


I 

2 

3 

4 

5 
6 


7 
8 


lO 

II 

12 

13 
H 
15 

i6 

17 
i8 

19 

20 
21 

22 

23 
24 

25 
26 

27 

28 

29 
30 

31 


THE  SUN'S 


Apparent  Right 
Ascension. 


m 


8 


o  41  55.28 

o  45  33-66 
049  12.16 

o  52  50.81 

0  56  29.64 

1  o  8.67 


3  47.91 

7  27.38 

II  7.10 

14  47.09 
18  27.37 
22  7.95 

25  48.85 
29  30.08 

33  11.66 

36  53.61 

40  35.93 
44  18.61 

48  1.69 

51  45-17 
55  29.07 


1  59  13.39 

2  258.14 

2  643.34 

210  28.99 
2  14  15.10 
2  18  1.69 

2  21  48.78 
2  25  36.37 
2  29  24.47 

2  33  13.08 


DIff.  for 
X  Hour. 


s 
9.097 

9.102 

9.107 

9-I13 
9.121 
9.130 

9.140 
9.150 
9. 161 

9.172 
9.184 
9.197 

9.2 1 1 
9.225 

9.239 

9.254 
9.270 

9.287 

9.304 
9.321 

9.338 

9.356 
9.374 
9.393 

9.412 

9.431 
9.451 

9.472 

9-493 
9.515 

9.537 


Apparent  Decli- 
nation. 


N.  43043-9 

4  53  49.7 

5  16  50.3 

53945.3 

6  2  34.4 

62517.5 

6  47  54.0 

7  10  23.7 

7  32  46.3 

7  55    1.4 

8  17    8.6 

839    7.7 

9  058.1 
9  22  39.8 
944  12.2 

10  535.0 
10  26  47.8 

10  47  50.3 

11  842.1 
II  29  22.8 

11  4952.1 

12  10  9.7 
12  30  15.2 

12  50   8.3 

13  948.5 

13  29  15.7 
134829.5 

14  7  29.6 
14  26  15.8 
144447.6 

N.15    3    4.9 


Diff.  for 
z  Hour. 


+57.84 
57.63 
57.41 

+57.18 

56.94 
56.68 

+56.39 
56.09 

55.78 

+55.46 

55.13 
54.78 

+54.42 

54-04 
53-65 

+53.24 
52.82 

52.38 

+51.93 
51.46 

50.97 

+50.48 

49.97 
49.44 

+48.90 

48.35 
47.79 

+47.22 
46.63 
46.03 

+45.41 


Semidiam- 
eter. 


6  1.80 
6  1.52 
6    1.24 

6  0.96 
6  0.68 
6    0.40 

6    0.12 

5  59.84 
5  59.56 

5  59.28 
5  59.00 
5  58.73 

5  58.45 
558.18 

5  57.91 

5  57.64 
5  57.37 
557.11 

5  56.85 
5  56.59 
5  56.34 

5  56.09 
5  55.84 
5  55.59 

5  55.34 
555.10 

5  54-86 

5  54.62 
5  54.38 
5  54-H 

5  53-90 


Sidereal 
Time  of 
Semidi- 
ameter 
Passing 

Me- 
ridiaa 


64.48 
64.50 
64.52 

64-54 
64.56 

64.59 

64.62 
64.66 
64.70 

64.74 
64.78 
64.83 

64.87 
64.92 

64.97 

65.02 

65.07 
65.12 

65.18 
65.24 

65.31 

65.38 

65-44 
65.51 

65.58 
65.65 

65.72 

65.80 

65.87 
65.95 

66.03 


Equation  of 

Time,  to  be 

Added  to 


Subtracted 

from 

Apparent 

Time. 


m       s 

4  0.51 
3  42.39 
324.39 

3  6.54 
2  48.87 

2  31.39 

2  14.12 
I  57.08 
I  40.29 

I  23.77 

I  7.54 
o  51.61 

o  35.99 
o  20.71 

o    5-78 


o  8.79 
o  23.00 
o  36.83 

0  50.27 

I  3-30 

I  15.92 

1  28.12 

1 39.89 

I  51.22 

2  2.10 
2  12.51 
2  22.44 

2  31.89 
2  40.84 
2  49.27 

2  57.18 


Diff. 
for 
Hoar. 


8 
0.758 

0.753 
0.747 

0.740 
0.732 
0.724 

0.715 
0.705 

0.694 

0.682 
0.670 
0.657 

0.644 
0.630 
0.615 

0.600 
0.584 
0.568 

0.551 

0.534 
0.517 

0.499 
0.481 

0.463 

0.444 
0.424 
0.404 

0.383 
0.362 

a  340 
0.318 


NoTB. — The  mean  time  of  semidiameter  passing  may  be  found  by  subtrac 


ing  o*.i8  from  the  sidereal  time. 


The  sign  +  prefixed  to  the  hourly  change  of  declination  indicates  that  north  declinations  are  increasing. 


II. 
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AT  GREENWICH  MEAN  NOON. 


Day  of 
the  Week. 

• 

THE  SUN'S 

Equation  of 

Time,  to  be 

Subtracted 

from 

DiflF.for 
X  Hour. 

Sldereal  Time, 
or  Right  Ascen- 

Apparent  Right 
Aacension. 

Diff .  for 
I  Hour. 

Apparent  Declina- 
tion. 

DiiF.  for 
X  Hour. 

axon  of  Mean 

Added  to 
Mean  Time. 

Sun. 

Mon. 
Tues. 
Wed. 

I 

2 

3 

h     m       a 
0  41  54,67 

0  45  33-09 
049  11.64 

s 
9.099 

9.104 

9.109 

e        t          n 

N.  4  30  40.0 

45346.1 
516  47.0 

+57.86 

57.64 
57.42 

m       s 

4    0.56 

3  42.43 
3  24.43 

8 
0.758 

0.753 
0.747 

h    m       a 

03754.11 
0  41  50.66 

0  45  47.22 

Thur. 

Frid. 

Sat. 

4 

5 
6 

0  52  50.34 

0  56  29.22 

1  0    8.29 

9.II5 
9.123 
9.132 

5  39  42.3 

6  231.8 

625  15.1 

+57.18 

56-93 
56.67 

3    ^'57 
2  48.89 

231.41 

0.740 
0.732 
0.724 

0  49  43.77 
0  53  40.32 
0  S7  36.88 

sc/jsr. 

Mon. 
Tues. 

7 

8 

9 

I    347.57 
I    7  27.08 

I  II    6.85 

9.142 

9.152 
9.162 

64751.9 
7  10  21.9 
7  32  44-8 

+56.39 
56.10 

55.79 

2  14.14 
I  57.10 
I  40.31 

0.715 
0.705 

0.694 

I    I  33.43 

I    529.99 
I    926.54 

Wed. 
Thur. 
Frid. 

lO 

II 

12 

I  14  46.88 
I  18  27.20 
I  22    7.82 

9.173 
9.186 

9.199 

7  55    0.1 
817    7.6 
839    6.9 

+55.47 
55.14 
54.79 

I  23.79 

I    7.55 
0  51.62 

0.682 
0.670 

0.657 

I  13  23.10 
I  17  19.65 
I  21  16.20 

Sat. 

sc/j\r. 

Mon. 

13 
14 

16 

17 
18 

I  25  48.76 
I  29  30.03 
I  33  11.65 

I  36  53.63 

I  40  35-97 
I  44  18.69 

9.213 
9.227 

9.241 

9.256 
9.272 
9.288 

9   057.6 
9  22  39.5 
944  12. 1 

10    535.1 
10  26  48.1 

10  47  50.8 

+54.43 
54.05 
53.66 

+53.25 
52.83 

52.39 

0  36.00 
0  20.72 
0    5-7^ 

0.644 
0.630 
0.615 

0.600 
0.584 
0.568 

I  25  12.76 
I  29    9.31 

133    5.87 

Tues. 
Wed. 
Thur. 

0   8.80 
0  23.01 
0  36.84 

I  37    2.42 
I  40  58.98 

I  44  55.53 

Frid. 

Sat. 

SUN. 

19 
20 

21 

148    1.81 

I  51  45.33 
I  SS  2927 

9.305 
9.322 

9-339 

II    8  42.8 
II  29  23.7 
II  49  53.2 

+51.94 

51.47 
50.98 

0  50.28 

1  3.31 
I  15.93 

0.551 

0.534 
0.517 

I  48  52.09 
I  52  48.64 
I  56  45.20 

Mon. 
Tues. 
Wed. 

22 

23 
24 

1  59  13.62 

2  2  58.40 
2    643.63 

9.357 
9.375 
9.394 

12  10  II.O 
12  30  16.6 
12  50    9.8 

+50.49 
49.98 

49-45 

I  28.13 
I  39.90 
I  51.23 

0.499 
0.481 

0.463 

2    041.75 
2    4  38.31 
2    834.86 

Thur. 

Frid. 

Sat. 

25 
26 

27 

2  10  29.31 

2  14  15.45 
2  18    2.07 

9.413 
9.433 
9.453 

13    950.2 
13  29  17.5 
13  48  31.4 

+48.91 

48.35 
47.79 

2    2.11 
2  12.52 
2  22.46 

0.444 
0.424 
0.404 

2  12  31.42 
2  16  27.97 
2  20  24.53 

SUN. 

Mon. 

Tues. 

28 
29 
30 

2  21  49.18 
2  25  36.79 
2  29  24.91 

9.473 
9.494 
9.516 

14    731.6 
14  26  17.8 

14  44  49.7 

+47.22 
46.63 
46.03 

2  31.91 
2  40.86 
2  49.29 

0.383 
0.362 
0.340 

2  2421.08 
2  28  17.64 
232  14-19 

Wed. 

31 

23313.55 

9.538 

N.15    3    7.1 

+45.41 

2  57.20 

.0.318 

2  36  10.75 

Note,—! 
1 

'heae 

rhesi 

tions 

>midiameter  for  me 
gn  +  prefixed  to  tb 
( are  increasing. 

an  noon  m 
e  hourly  c 

ay  be  assumed  the  \ 
change  of  declinatio 

same  as  tt 
n  indicati 

lat  for  apparei 
BS  that  north  < 

It  noon, 
leclina- 

Diff.  for  x  Hour, 

+9'-8565. 
(Table  HI.) 
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III. 


AT  GREENWICH  MEAN  NOON. 


I 

2 

3 

4 

5 
6 

7 

8 


lO 

II 

12 

13 
14 
15 

i6 

17 

i8 

19 

20 
21 

22 

23 

24 

25 
26 

27 

28 

29 
30 

31 


o  tt 


92 

93 
94 

95 
96 

97 

98 

99 
100 


01 
02 

03 

04 

05 
06 

07 
08 
09 

10 
II 

12 

13 
14 
15 

16 

17 
18 

19 
20 

21 


122 


THE  SUN'S 


Tme  Longitude. 


11  24  12.0 

12  23  19.4 

13  22  24.7 

14  21  28.1 

15  20  29.6 

16  19  29.3 

17  18  27.1 

18  17  23.2 

19  16  17.6 

20  15  10.2 

21  14  I.O 

22  12  50.1 

23  II  37.4 

24  10  22.9 

25  9  6.6 

26  748.5 

27  6  28.5 

28  5  6.6 

29  342.7 

30  2  16.7 

31  o  48.6 

31  59  18.3 

32  57  45.9 
3356  1 1.4 

34  54  34-6 

35  52  55^7 
3651  14.8 

374931.8 

38  47  46.8 

39  45  59.9 
4044  1 1.2 


X' 


24  6.3 

23  13.5 
22  18.7 

21  22.0 
20  23.4 
19  22.9 

18  20.7 
17  16.7 
16  10.9 

15  3.3 

I3  54-0 
12  43.0 

II  30.2 

10  15.6 

859.2 

741.0 
6  20.9 

458.8 

3  34-7 
2  8.6 

o  40.4 

59  1 0.0 

57  37-5 
56  2.8 

54  25.9 
52  46.9 

51  5.8 

49  22.6 

47  37.5 
45  50.5 

44  1.6 


DiflF.  for 
I  Hour. 


47.85 
47.76 
47.68 

47.60 

47.52 
47.44 

47.37 
47.30 

47.23 

47.15 
47.08 
47.01 

46.93 
46.86 

46.78 

46.71 
46.63 

46.55 

46.46 

46.37 
46.28 

46.19 
46.10 
46.01 

45.92 
45.83 
45.75 

45.67 
45.59 
45.51 

45.43 


Latitude. 


+0.02 

—0.12 

0.26 

—0.39 
0.51 

0.61 

— 0.69 
0.74 
0.77 

—0.76 

0.75 
0.70 

—0.61 
0.52 
0.40 

—0.26 

—0.13 

0.09 

+0.12 
0.22 
0.30 

+0.35 
0.36 

0.34 

+0.29 

0.21 

+0.1 1 

—0.02 
0.16 
0.30 

— 0.42 


Logarithm  of  the 

Raaius  Vector  of ' 

the  Earth. 


9.999  8671 
9.999  9922 
0.000  1 178 

0.000  2439 
0.000  3704 
0.000  4971 

0.000  6239 
0.000  7506 
0.000  8772 

o.ooi  0034 
o.ooi  1292 
O.OOI  2544 

0.001  3789 
O.OOI  5026 
O.OOI  6253 

O.OOI  7469 
O.OOI  8673 
O.OOI  9865 

0.002  1045 

0.002  2212 
0.002  3366 

0.0024510 
0.002  5644 
0.002  6768 

0.002  7884 
0.002  8992 
0.003  0094 

0.003  1 191 
0.003  2284 

0.003  3373 
0.003  4457 


Diff.  for 
I  Hour. 


+52.0 
52.2 
52.4 

+52.6 
52.7 
52.8 

+52.8 
52.8 

52.7 

+52.5 
52.3 
52.0 

+51.6 

51.3 
50.9 

+50.4 
49.9 
49.4 

+48.9 
48.4 

47-9 

+47-4 
47.0 

46.6 

+46.3 
46.0 

45.8 

+45.6 

45.4 
45-2 

+45.1 


Mean  Time  of 
Sidereal  Noon. 


m 


s 


23  18  16.19 
23  14  20.28 
23  10  24.38 

23  628.47 
23  2  32.56 
22  58  36.65 

22  54  40.74 
22  50  44.84 
22  46  48.93 

22  42  53.02 
223857.11 
22  35   1.20 

22  31  5.29 
22  27  9.38 
22  23  13.48 

22  19  17.57 
22  15  21.66 
22  II  25.75 

22  7  29.84 

22  3  33-93 
21  59  38.02 

21  5542.11 
21  51  46.20 

21  47  50.30 

21  43  54.39 
21  39  58.48 
21  36  2.57 

21  32  6.66 
21  28  10.75 
21  24  14.84 

21  20  18.93 


Note. — ^The  longitudes  in  the  column  A  are  referred  to  the  true  equinox  of  their  own  date,  while 


those  in  the  column  X'  are  referred  to 
selian  fictitious  year. 


he  mean  equinox  of  the  beginning  of  the  Bes- 


Diff.  for  I  Hour. 
— §'.8296, 
(Table  IL) 


IV, 
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GREENWICH  MEAN  TIME. 


s 

THE  ] 

MOONS 

a 
1 

SBMIDIAMBTBR. 

HORIZONTAL  PARALLAX. 

UPPER  TRANSIT. 

AGE. 

1 

Noon. 

MidniKht 

Noon. 

Diff.  for 
I  Hour. 

Midnight 

Diff.  for 
z  Hoar. 

Meridian  of 
Greenwich. 

Diff.  for 
I  Hour. 

Noon. 

I 
2 

3 

15  59-3 
15  49-4 
15  382 

15  54-6 
15  43-9 
15  32.4 

S8  34.6 

57  58.4 
57  17.2 

-1.36 
1.63 
1.77 

58 
57 
56 

17-3 
38.2 

55-7 

n 

-I.5I 
1.72 

1.79 

h        m 
12      9.2 

12  55.6 

13  42-8 

m 

1.93 
1.94 
2.00 

d 
13.6 

14.6 
15-6 

4 

5 
6 

15  26.5 

15    15-2 
15     5-2 

15  20.7 

15    lO.O 

15     0.9 

56  34-3 
55  53.1 
55  16.4 

-1.77 
1.64 
X.4O 

56 
55 
55 

13.3 

34-0 

0.5 

—1.72 

1.53 
1.24 

14  31-6 

15  22.0 

16  13.9 

2.07 
2.13 
2.18 

16.6 
17.6 
18.6 

7 
8 

9 

14  57-1 

14  51-5 
14  48,5 

14  54.0 
14  49.7 
14  48.1 

54  46.7 
54  25.9 
54  I5-I 

—1.06 

0.66 

-0.23 

54 
54 
54 

35-x 
19.2 

13-6 

-0.87 

0.45 

—0.0 1 

17   6.3 

17  58.1 

18  48.3 

2.18 

2.13^ 

2.05 

19.6 
20.6 
21.6 

lO 

II 

12 

14  48.5 
14  51.2 
14  565 

14  49-5 

14  53-5 

15  0.0 

54  H-8 
54  24.7 
54  44-3 

+0.20 
0.62 
0.99 

54 
54 

54 

18.5 

33-4 
57-2 

+0.41 
0.82 
I.I5 

19  36.3 

20  21.9 

21  5-7 

1-95 
1.86 

1.80 

22.6 
23.6 
24.6 

13 

14 

1^5 

15     4.0 

15  13-3 
15  23.7 

15     8.5 
15  18.4 
15  29.0 

55  12.0 

55  46.1 

56  24.1 

+  1.30 
1.52 
1.62 

55 
56 
56 

28.4 
4.8 

43-7 

+1.42 

1.58 
1.63 

21  48.3 

22  30.7 

23  14.1 

1.76 
1.78 
Z.84 

25.6 
26.6 
27.6 

16 

17 
18 

15  34-4 
15  44.6 

15  53-7 

15  39-6 
15  49-3 
15  57.7 

57     3-3 

57  40-9 

58  14-3 

+1.62 

1.49 
1.27 

57 
57 
58 

22.5 

58.3 
28.8 

+1.57 

1.39 
I.I4 

23  59-5 

6 

0  48.2 

1.95 

•    • 

2.12 

28.6 
0.0 
I.O 

19 
20 

21 

16       1.2 
16      6.7 
16    IO.I 

16     4,2 
16     8.7 
16  II. I 

58  41.6 

59  1-8 
59  14-5 

+0.99 
0.69 
0.38 

58 
59 
59 

52.6 

9-1 

18.2 

+0.84 

0.53 
+0.24 

1  41-3 

2  39.0 

3  40.6 

2-31 

2.50 
2.62 

2.0 

30 

4.0 

22 

23 

24 

16    II.7 

16  1 1.6 
16  10.1 

16  1 1.9 

16    II.O 

16     8.8 

59  20.3 
59  20.0 

59  14-4 

+O.H 
-0.13 

0.33 

59 
59 
59 

20.9 

17.8 

9.8 

-0.01 
0.23 
0.42 

4  43.9 

5  45-9 

6  44.6 

2.63 

2.53 
2.36 

5-0 
6.0 

7.0 

25 
26 

27 

16    7-3 
16    3.4 

15  58.2 

16     5.5 
16     0.9 

15  55.2 

59     4-2 
58  49.7 
58  30.9 

-0.51 
0.69 
0.87 

58 
58 
58 

57-5 
40.8 

19.9 

—0.60 
0.78 
0.96 

7  39.0 

8  29.4 

9  16.9 

2.18 
2.03 

1-93 

8.0 

9.0 

1 0.0 

28 
29 

30 
31 

15  52.0 
15  44.6 

15  363 
15  27.3 

15  48.4 

15  40-5 
15  31.8 

15  22.7 

58    7.9 
57  40-8 
57  IO-3 
56  37.3 

—1.04 
1,21 

1-33 
-1.40 

57 
57 
56 
56 

54-9 

25-9 

54-0 
20.4 

-I.I3 
X.27 

1.38 

—1.40 

10     2.7 

10  48.2 

11  34-3 

12    22.1 

1.89 
X.90 

1.95 
2.03 

II.O 

12.0 
13-0 
14.0 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hour. 


Right  Ascension. 


DifL 

for 

I  Min. 


Declination. 


Diflf. 

for 

X  Min. 


Hour. 


Right  Ascension. 


Diff. 

for 
[  Min. 


Declination. 


Diff. 

for 
I  Min. 


O 

I 
2 

3 

4 

5 
6 

7 

8 

9 

lO 

II 

12 

13 

14 

15 
i6 

17 
i8 

19 

20 
21 
22 

23 


O 
I 
2 

3 

4 

5 
6 

7 
8 

9 

10 

II 

12 

13 

14 

15 
i6 

17 
i8 

19 

20 
21 
22 

^3 
24 


MONDAY  I. 


h  m 
2  24 
2  26 
2  28 


2 
2 
2 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

3 
3 

3 
3 
3 
3 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
4 
4 


30 
32 

34 
36 
38 
40 
42 

44 
46 

48 

50 

52 

54 

56 

58 

o 

2 

5 

7 

9 
II 


13 

15 

17 

19 
21 

23 

25 
27 

29 

31 
33 
35 

37 
39 
41 
43 
45 
47 
49 
52 
54 
56 
58 
o 
2 


8 

s 

17.09 

2.0440 

19.70 

2.0439 

22.24 

a.0418 

24.72 

2.0407 

27.14 

2.0398 

29.50 

3.0390 

31.81 

3.0382 

34- 08 

3.0375 

36.31 

3.0369 

38.51 

3.0364 

40.68 

2.0359 

42.^2 

a. 0355 

44-94 

2.0351 

47.04 

3.0348 

49.12 

2.0346 

51.19 

3.0345 

53.26 

a.  0344 

55.33 

2.0345 

57-40 

2.0346 

59.48 

2.0347 

1-57 

2.0350 

3.67 

a. 0353 

5.80 

2.0356 

7.95 

2.0361 

s. 


s. 


I 
I 
I 
I 

2 
2 
2 
3 

3 

3 

3 

4 

4 

4 

4 

5 

5 

5 

5 
6 

6 

6 

7 
7 


5  2I.O 

21  54.8 

38  27.5 

54  59.0 
II  29.1 

27  57.8 

44  25.0 

o  50.6 

17  14.6 
33  36.8 
49  57-2 

6  15.6 

22  32.1 

3846.5 

54  58.7 
II    8.6 

27  16.2 
43  21.5 
59  24.3 
15  24.5 
31  22.0 
47  16.8 
3    8.8 

18  57-9 


TUESDAY  2. 


10.13 

2.0366 

12.34 

a. 0371 

14.58 

a. 0377 

16.86 

3.0384 

19.19 

2.0392 

21.57 

2.0400 

23.99 

2.0409 

26.47 

2.0418 

29.01 

2.0427 

31.61 

2.0438 

34.27 

2.0450 

37.00 

3.0462 

39.81 

3.0474 

42.69 

3.0487 

45.65 

2.0501 

48.69 

2.0515 

51.82 

3.0529 

55.04 

a. 0544 

58.35 

3.0560 

1.75 

2.0576 

5.26 

2.0593 

8.86 

3.0609 

12.57 

2.0627 

16.39 

2.0645 

20.31 

2.0663 

7  34 

7  50 

8  6 
8  21 

837 

8  52 

9  8 
23 

38 

54 

9 

24 

39 

54 

9 

24 

39 

54 
8 


I 

3 
4 
3 
9 


2 
2 

2 

3 
3 
3 


23 
37 
52 
6 
21 

35 


44 

27 

7 

44 

17 
48.2 

15.1 

38.5 

58.3 
14.6 

27.1 

35.8 
40.7 
41.7 
38.6 

31.5 
20.3 

4.9 
45.2 
21.2 

52.7 
19.7 

42.2 
0.1 

13.4 


16.573 
16.554 
X6.534 
16.513 
16.490 
16.466 
16.440 
16.413 
16.385 

16.355 
16.324 
16.291 

16.257 

x6. 222 
16. 185 
16. 147 
x6.io8 
16.067 
16.025 
15.982 

15-937 
15.891 

15.844 

15.795 


15.745 
X5.694 
15.641 

15.587 
15.532 
15.476 

15.419 
15.360 
15.300 

X5.a39 
15.177 
15. 114 
15.049 
14.983 
14.916 
14.847 

14.777 
14.707 
14.636 

14.563 

14.489 
14.414 

14.337 
14.259 
14. 181 


O 
I 
2 

3 
4 

5 
6 

7 
8 

9 
10 

II 

12 

13 

14 

15 
16 

17 
18 

19 
20 
21 
22 

23 


o 
I 
2 

3 

4 

5 
6 

7 

8 

9 
10 

II 

12 

13 

14 

15 
16 

17 
18 

19 
20 

21 

22 

23 

24 


h 
4 
4 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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I  Min. 
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F] 
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SUNDAY  7. 
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0 
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3 
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3 
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4 
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4 
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28    8  27.6 

9.207 

5 
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8.90x7 

23  50  50.0 

8.631 

5 

17  43  10.87 

3.3733 

28  10  35.7 
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6 

15  57  28.35 
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23  59  24. 1 

8.505 

6 

17  45  27.26 

9.373X 
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7 
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24    7  50.6 
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7 
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X.78X 
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7.863 

II 
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12 
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12 
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13 
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13 

18    I  21.54 

2.9705 
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0.787 
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0.646 

i6 

16  19  38.34 

8.2285 

25  18    0.0 
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17 
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2.2339 
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18 
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2.2664 

28  25  26.8 
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16  26  20.07 

2.2350 

25  39    1.2 

6.805 

19 

18  14  58.08 

3.2653 

28  25  36.0 

-0.082 

20 

16  28  34.23 

2.8370 

254545.5 

6.671 

20 

18  17  13.97 

8.2643 

28  25  36.7 

+0.058 

21 

16  30  48.51 

2.239X 

25  52  21.8 

6.537 

21 

18  19  29.79 

2.3630 

28  25  29.0 

0.198 

22 

16  33    2.92 

2.24IX 

25  58  49.9 

6.403 

22 

18  21  45.53 

2.86x8 

28  25  12.8 

0.338 

23 

16  35  17-44 
SAl 

2.8430 

rURDi 

S.26    5    9.9 
VY  6. 
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23 

18  24    1.20 
M( 
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3NDA 
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0.478 

O 

16  37  32.08 

2.8449 

S.26  II  21.8 

6.Z30 

0 

18  26  16.79 

3.859X 

S.28  24  15.4 

0.6x8 

I 

16  39  46.83 

8.2468 

26  17  25.5 

5.993 

I 

18  28  32.29 

8.8576 

28  23  34.1 

0.758 

2 

16  42    1.69 

3.2486 

26  23  21.0 

5.856 

2 

18  30  47.70 

9.8560 

28  22  44.5 

0.897 

3 

16  44  16.66 

8.2503 

26  29    8.3 

5.719 

3 

1833    3.02 

8.3544 

28  21  46.5 

X.035 

4 

16  46  31.73 

8.3530 

26  34  47.3 

5.58X 

4 

18  35  18.23 

8.3537 

28  20  40.2 

1.174 

5 

16  48  46.90 

3.2536 

26  40  18. 1 

5.443 

5 

18  37  33.34 

3.3509 

28  19  25.6 

X.313 

6 

1651    2.17 

8.8558 

26  45  40.5 

5.305 

6 

18  39  48.35 

3.3491 

28  18     2.7 
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7 

16  53  17.53 

3.8567 

26  50  54.7 

5.167 

7 

1842    3.24 

8.2472 

28  16  31.6 
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8 

16  55  32.97 

8.2581 

26  56    0.6 

5.028 

8 
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2.2458 

28  14  52.3 
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9 

16  57  48.49 
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4.889 

9 

18  46  32.67 

2.2432 

28  13     4.7 

X.861 

lO 

17    0    4.09 

8.2608 

27    547.2 

4.750 

10 

18  48  47.21 

2.24I8 

28  II      8.9 

X.998 

II 

17    2  19.78 

8.2690 

27  10  28.0 

4.6x0 

II 

18  51     1.62 

2.8391 

28     9      5.0 

2.134 

12 

17    435.54 

2.2633 

27  15    0.4 

4.470 

12 

18  53  15.89 

8.2369 

28    6  52.9 

9.970 

13 

17    651.37 

2.2645 

27  19  24.4 

4.330 

13 

18  55  30.03 

2.2346 

28    4  32.7 

2.405 

14 

17    9    7.27 

2.9655 

27  23  39.9 

4.X89 

14 

18  57  44.04 

8.9322 

28    2    4.3 

2.539 

15 

17  n  23.23 

2.2665 

27  27  47.0 
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15 

18  59  57.90 

8.2298 
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i6 

17  13  39.25 

2.2674 

27  31  45.7 

3.908 

16 
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2.2274 

27  56  43.4 

8.808 

17 

17  15  55.32 

2.2683 

27  35  35.9 

3.767 

17 

19     4  25.18 

8.2249 

27  53  50.9 

3.941 

i8 

17  18  11.45 

2.269X 

27  39  17.6 

3.635 

18 

19    6  38.59 

9.9823 

27  50  50.4 

3.074 

19 

17  20  27.61 

3.3698 

27  42  50.9 

3.484 

19 

19    8  51.85 
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27  47  42.0 

3.806 

20 

17  22  43.83 

8.9705 
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20 
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21 
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2.371X 
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21 
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22 

17  27  16.35 

2.37x6 

27  52  39.8 
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22 

19  15  30.65 
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23 
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23 
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24 

17  31  48.99 
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S,27  58  29.8 

9.775 

24 

19  19  55.68 
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S.27  30    1.2 

3.863 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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1-9098 

14    0  53,3 

".953 

20 

20  53  41.81 

2.0509 

22  42  47.6 

8.985 

20 

22  28  21.97 

1.9079 

1347  54.1 

X3.019 

21 

20  55  44.75 

2,0472 

22  33  45.5 

9.086 

21 

22  30  16.39 

1.9060 

13  34  51.0 

13,085 

22 

20  57  47.47 

2.0436 

22  24  37.3 

9.186 

22 

22  32  10.69 

I. 9041 

13  21  43.9 

X3.t5i 

23 

20  59  49.97 

a.0399 

22  15  23.1 

9.286 

23 

22  34    4.88 

1.9023 

13    8  32.9 

13.215 

24 

21     I  52.26 

2.0362 

S,22     6     3.0 

9.385 

24 

22  35  58.97 

X.9006 

S.12  55  18. 1 

X3,a78 

VIII. 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Diff. 

Diff. 

• 

Diff. 

Diff. 

Hoar. 

Right  Ascanaion. 

for 
I  Min. 

Declination. 

for 
I  Min. 

Hour. 

Right  Ascension. 

for 
X  Min. 

Declination. 

for 
X  Min. 

SAT 

URDA 

Y  13. 

MONDAY  15. 

h     m       s 

s 

0         *             n 

H 

h     m       s 

a 

e       t          t» 

i» 

O 

22  35  58.97 

1.9006 

S.I2  55  18. 1 

13.378 

0 

0    6  24.25 

1.8931 

S.  I  20  16.9 

15.347 

I 

22  37  52.95 

X.8989 

12  41  59.5 

13.341 

I 

0    8  17.88 

X.8946 

I    4  55.5 

15.368 

2 

22  39  46.84 

1.8973 

12  28  37.2 

13.403 

2 

0  10  II. 61 

X.8963 

0  49  32.8 

15.387 

3 

22  41  40.63 

1.8957 

12  15  II. 2 

13.464 

3 

0  12    5.44 

I. 8981 

034    9.0 

15.405 

4 

2243  34.33 

1.894a 

12      I  41.6 

13.524 

4 

0  13  59.38 

1.8999 

0  18  44.1 

15.423 

5 

22  45  27.94 

i.89«7 

II  48     8.3 

13.584 

5 

0  15  53.43 

1.90x8 

S.  0    3  18.2 

15.440 

6 

22  47  21.46 

X.8914 

II  34  31-5 

13.643 

6 

0  17  47-59 

1.9038 

N.  0  12    8.6 

15.455 

7 

22  49  14.90 

Z.890X 

II  20  51.2 

13.701 

7 

0  19  41.87 

X.9058 

0  27  36.4 

15.469 

8 

22  51      8.27 

1.8888 

II    7    7.4 

13.758 

8 

0  21  36.28 

1.9079 

043    5.0 

15.483 

9 

22  53      1.56 

1.8876 

10  53  20.2 

X3.8I4 

9 

0  23  30.82 

X.9X01 

0  58  34.4 

15.496 

lO 

22  54  54-78 

1.8865 

10  39  29.7 

13.870 

10 

0  25  25.49 

X.9124 

I  14    4.5 

15.507 

II 

22  56  47.94 

1.8854 

10  25  35.8 

I3.9a5 

II 

0  27  20.30 

X.9X48 

I  29  35.2 

15.517 

12 

22  58  41.03 

1.8843 

10  II  38.7 

13-979 

12 

0  29  15.26 

X.9X73 

I  45    6.4 

15.525 

13 

23    0  34.06 

1.8834 

9  57  38.4 

14.033 

13 

0  31  10.36 

X.9196 

2    0  38. 1 

15.532 

14 

23      2  27.04 

1.8836 

9  43  34-9 

14.084 

14 

0  33    5.61 

X.9233 

2  16  10.3 

15.539 

15 

23    4  19-97 

I. 8818 

9  29  28.3 

14.136 

15 

0  35    1.02 

1.9349 

2  31  42.8 

15.544 

i6 

23    6  12.85 

1.88ZO 

9  15  18.6 

14- 187 

16 

036  56.59 

X.9376 

2  47  15.6 

15.548 

17 

23    8    5.68 

1.8803 

9     I     5-8 

14.237 

17 

0  38  52.33 

1.9304 

3    248.7 

15.552 

i8 

23    9  58.47 

1.8797 

8  46  50. 1 

14.286 

18 

0  40  48.24 

1.9333 

3  18  21.9 

15-554 

19 

23  II  51.23 

I. 8791 

832  31-5 

14.334 

19 

0  42  44-33 

1.9363 

3  33  55-1 

15.554 

20 

23  13  43.96 

Z.8786 

8  18  lo.o 

14. 381 

20 

0  44  40.60 

1.9394 

3  49  28.4 

15.554 

21 

23  15  36.66 

1.878a 

8    345.8 

14.428 

21 

0  46  37.06 

X.9426 

4    5    1-7 

15.553 

22 

23  17  29.33 

1.8778 

7  49  18.7 

14.474 

22 

0  48  33.71 

1.9458 

4  20  34.8 

15.550 

23 

23  19  21.99 
SU 

1.8775 

NDA\ 

S.  7  34  48.9 
'  14. 

14.518 

23 

05030.55 
TU] 

1.9491 
ESDA' 

N.  436    7.7 
Y  16. 

15.546 

O 

23  21  14.63 

X.8773 

S.  7  20  16.5 

14.563 

0 

0  52  27.59 

X.9525 

N.  4  51  40.3 

15.541 

I 

23  23    7.26 

I. 8771 

7    541.5 

14.605 

I 

0  54  24.84 

X.9559 

5    7  12.6 

15.534 

2 

23  24  59.88 

1.8770 

6  51    3.9 

14.647 

2 

0  56  22.29 

1.9594 

5  22  44.4 

15.526 

3 

23  26  52.50 

1.8770 

6  36  23.7 

14.689 

3 

0  58  19.96 

X.9630 

5  38  15-7 

15.5x7 

4 

23  28  45.12 

1.8770 

6  21  41. 1 

14.730 

4 

I    p  17.85 

1.9667 

5  53  46.4 

15.507 

5 

23  30  37.74 

1.8771 

6    6  56.1 

14.770 

5 

I    2  15.96 

1.9705 

6    9  16.5 

15.495 

6 

23  32  30.37 

1.8773 

5  52    8.8 

14.809 

6 

I    4  14.30 

1.9743 

6  24  45.9 

15.482 

7 

23  34  23.02 

X.8776 

5  37  19. 1 

14.847 

7 

I    6  12.88 

X.9783 

6  40  14.4 

15.468 

8 

23  36  15.68 

X.8780 

5  22  27.2 

14.884 

8 

I    8  11.69 

Z.9823 

6  55  42.0 

15.452 

9 

23  38    8.37 

1.8784 

5    733.1 

14.920 

9 

I  10  10.74 

1.9863 

7  II    8.7 

15.436 

lO 

23  40    1.08 

X.8788 

4  52  36.9 

14.955 

10 

I  12  10.04 

1-9905 

7  26  34.3 

15.418 

II 

23  41  53.82 

x.879a 

4  37  38.6 

14.989 

II 

I  14    9.59 

1.9948 

7  41  58.8 

15.398 

12 

23  43  46.60 

X.8798 

4  22  38.3 

15.033 

12 

I  16    9.40 

1.9991 

7  5722.1 

15.377 

13 

23  45  39-42 

X.8806 

4    7  36.0 

15.054 

13 

I  18    9.47 

8.0034 

8  12  44.1 

15.355 

14 

23  47  32.28 

1.8814 

3  5231.8 

15.086 

14 

I  20    9.81 

3.0079 

8  28    4.7 

15.331 

15 

23  49  25.18 

x.88aa 

3  37  25.8 

15.117 

15 

I  22  10.42 

3.0x35 

8  43  23.8 

15.306 

i6 

23  51  18.14 

X.883Z 

3  22  17.9 

15.146 

16 

I  24  11.30 

a.oz7x 

8  58  41.4 

X5.380 

17 

23  53  II. 16 

X.884X 

3    7    8.2 

15. 174 

17 

I  26  12.46 

3.0218 

9  13  57.4 

15.252 

i8 

23  55    4.24 

1.8853 

2  51  569 

15.203 

18 

I  28  13.91 

3.0266 

9  29  II. 6 

15.233 

^9 

23  56  57- 38 

X.8864 

2  36  44.0 

15.229 

19 

I  30  15.64 

3.03x4 

9  44  24.0 

15.192 

20 

23  58  50.60 

1.8876 

2  21  29.5 

i5.«55 

20 

I  32  17.67 

3.0363 

9  59  34-6 

15.159 

21 

0    0  43.89 

X.8888 

2    6  13.5 

15.380 

21 

I  34  20.00 

3.0413 

10  14  43.2 

15.125 

22 

0    2  37.26 

X.8901 

I  50  56.0 

15.303 

22 

I  36  22.63 

8.0464 

10  29  49.7 

15.090 

23 

0    4  30.71 

1.8916 

I  35  37.1 

i5-3«5 

23 

I  38  25.57 

3.0516 

10  44  54.0 

15.053 

24 

0    6  24.25 

1.8931 

S.   I  20  16.9 

15.347 

24 

I  40  28.82 

3.0568 

N.io  59  56.x 

15.015 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hour. 

Right  Ascension. 

Diff. 

for 

X  Min. 

• 

Declination. 

Diff. 

for 

I  Min. 

Hour. 

Right  Ascension. 

Diff. 

for 

X  Min. 

Declination. 

Diff. 
for 

X  Min. 

WEDNESDAY  17. 

FRIDAY 

19. 

h     m       8 

8 

e         *              n 

M 

h     m       8 

8 

e        t           M 

't 

O 

I  40  28.82 

2.0568 

N.io  59  56.1 

15.0X5 

0 

3  26  25.79 

9.3755 

N.2I  45  43.7 

XX. 827 

1 

I  42  32.39 

2.062X 

II  14  55.9 

14.974 

I 

32848.55 

8.3829 

21  56  53.7 

IX.X04 

2 

I  44  36.28 

a. 0675 

II  29  53.2 

14.933 

2 

331  11.75 

a. 3903 

22    7  56.3 

10.980 

3 

I  46  40.49 

2.0739 

II  44  48.0 

14.891 

3 

3  33  35.39 

2.3977 

22  18  51.3 

XO.854 

4 

I  48  45.03 

2.0784 

II  59  40.2 

X4.847 

4 

3  35  59.47 

2.4051 

22  29  38.7 

XO.726 

5 

I  50  49.90 

2.0840 

12  14  29.7 

I4.8OX 

5 

3  38  23.99 

8.4x24 

22  40  18.4 

10.597 

6 

I  52  55-" 

2,0897 

12  29  16.4 

14.754 

6 

3  40  48.96 

2.4x97 

22  50  50.3 

X0.465 

7 

I  55    0-66 

2.0955 

12  44    0.2 

14.705 

7 

3  43  14-36 

2.427X 

23      I   14-3 

X0.33X 

8 

I  57    6.56 

2. IOI3 

12  58  41.0 

14.654 

8 

34540.20 

a.4344 

23  II  30.2 

XO.X96 

9 

I  59  12.82 

2.IO7X 

13  13  18.7 

14.603 

9 

348    6.48 

3.4416 

23  21  37.9 

XO.060 

10 

2    I  19.43 

2.XX30 

13  27  53-3 

14.549 

10 

3  5033.19 

a.4488 

23  31  37.4 

9.922 

II 

2    3  26.39 

2.x 190 

13  42  24.6 

14.493 

II 

3  53    0.33 

2.4560 

23  41   28.5 

9.781 

12 

2    533.72 

2. X25X 

13  56  52.5 

14.435 

12 

3  55  27.90 

3.4631 

23  51    II. I 

9.638 

13 

2    741.41 

2.13x3 

14  II  16.9 

14. 377 

13 

3  57  55.90 

2.4702 

24      0  45. 1 

9.494 

14 

2    949.47 

2.1375 

142537.8 

14.3x7 

14 

4    0  24.32 

a. 4773 

24   10  10.4 

9.349 

15 

2  II  57.91 

a. 1437 

14  39  55.0 

14.255 

15 

4    253.16 

a.4843 

24   19  27.0 

9*302 

i6 

2  14    6.72 

2.1500 

14  54    8.4 

14.192 

16 

4    5  22.42 

2.4912 

24  28  34.7 

9.053 

17 

2  16  15.91 

2.X564 

15    8  17.9 

14.126 

17 

4    7  52.10 

2.4980 

24  37  33.4 

8.903 

i8 

2  18  25.49 

a. 1629 

15  22  23.5 

X4.059 

18 

4  10  22.19 

a. 5048 

24  46  23.0 

8.750 

19 

2  20  35.46 

2.1694 

15  36  25.0 

13-991 

19 

4  12  52.69 

8.51x6 

24  55    3.4 

8.596 

20 

2  22  45.82 

2.1758 

15  50  22.3 

i3.9ao 

20 

4  15  23.58 

2.5183 

25    3  34-5 

8.440 

21 

224  56.57 

a. 1824 

16    4  15.3 

X3.848 

21 

4  17  54.88 

2.5249 

25  II  56.3 

8.263 

22 

2  27     7.72 

2.1892 

16  18    4.0 

13.774 

22 

4  20  26.57 

2.5314 

25  20    8.6 

8. 124 

23 

2  29  19.27 

THL 

2. 1959 
JRSDA 

N.16  31  48.2 
lY  18. 

13.698 

23 

4  22  58.65 
SAT 

8.5378 

URDA 

N.a5  28  II. 3 
.Y  20. 

7.964 

O 

2  31  3i'23 

a.2oa6 

N.16  45  27.8 

13.621 

0 

4  25  31. II 

2.5442 

N.25  36    4.3 

7.803 

I 

2  33  43.59 

a. 2095 

16  59    2.7 

13.54a 

I 

428    3.95 

3.5505 

254347.5 

7.638 

2 

2  35  56.37 

a.2164 

17  12  32.7 

X3.46X 

2 

43037.17 

a. 5567 

25  51  20.9 

7.473 

3 

2  38    9.56 

a. 2233 

17  25  57.9 

13.378 

3 

4  33  10.76 

3.5628 

25  58  44.4 

7.307 

4 

2  40  23.16 

2.2303 

17  39  18.1 

13.294 

4 

4  35  44.72 

2.5688 

26    5  57.8 

7.139 

5 

2  42  37.18 

2.2373 

17  52  33-2 

13.208 

5 

4  38  19.03 

a. 5747 

26  13    I.I 

6.970 

6 

2  44  51.63 

a. 2443 

18    5  43.0 

13.X20 

6 

4  40  53.69 

2.5805 

26  19  54.2 

6.800 

7 

2  47    6.50 

2.2514 

18  18  47.5 

13.030 

7 

4  43  38.69 

2.5863 

26  26  37.0 

6. 627 

8 

2  49  21.79 

2.2585 

18  31  46.6 

12.938 

8 

446    4.03 

2.5918 

2633    9.4 

6.453 

9 

2  51  37.51 

2.2656 

18  44  40.2 

12.845 

9 

44839.71 

a. 5973 

26  39  31.4 

6.879 

lO 

2  53  53-66 

a. 2728 

18  57  28.1 

12.750 

10 

4  51  15-71 

2.6026 

26  45  42.9 

6.103 

II 

2  56  10.25 

a. 2800 

19  10  10.2 

12.653 

II 

4  53  52.02 

2.6078 

26  51  43.7 

5.925 

12 

2  58  27.27 

2.2872 

19  22  46.4 

12.554 

12 

4  56  28.65 

2.6X39 

26  57  33.9 

5.746 

13 

3    044.72 

2.2943 

19  35  16.6 

12.453 

13 

4  59    5.58 

2.6179 

27    3  13.3 

5.566 

14 

3    3    2.61 

2.30x9 

19  47  40.8 

12.351 

14 

5    I  42.80 

2.6228 

27    8  41.9 

5.3S5 

15 

3    5  20.94 

2.3092 

19  59  58.8 

X2.247 

15 

5    420.31 

3.6375 

27  13  59.5 

5.903 

i6 

3    7  39.71 

2.3x65 

20  12  10.5 

12.141 

16 

5    6  58.09 

3.6320 

27  19    6.2 

5.020 

17 

3    9  58.92 

2.3239 

20  24  15.8 

12.  034 

17 

5    936.14 

8.6364 

27  24     1.9 

4.833 

i8 

3  12  18.57 

a. 33x3 

20  36  14.5 

11.934 

18 

5  12  14.45 

3.6407 

27  28  46.5 

4.649 

19 

3  14  38.67 

2.3387 

20  48    6.6 

II. 8X2 

19 

5  14  53.02 

3.6448 

27  33  19.8 

4.463 

20 

3  16  59.21 

2.3460 

20  59  52.0 

11.699 

20 

5  17  31.83 

3.6488 

27  37  42.0 

4.876 

21 

3  19  20.19 

a. 3533 

21  II  30.5 

11.584 

21 

5  20  10.87 

2.6526 

27  41  52.9 

4.087 

22 

3  21  41.61 

2.3607 

21  23    2.0 

11.467 

22 

5  22  50. 14 

2.6563 

2745  52.5 

S.898 

23 

3  24    3.48 

2.3681 

21  34  26.4 

IX. 348 

23 

5  25  29.62 

2.6597 

27  49  40.7 

S.708 

24 

3  26  25.79 

2.3755 

N.2I  45  43-7 

11.387 

24 

5  28    9.31 

2.6631 

N-27  53  17.4 

3.516 

X. 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Diff. 

DiflF. 

Diff. 

Diff. 

Hour, 

Right  Ascension. 

for 
X  Min. 

Declinatioxi. 

for 
X  Min. 

Hour. 

Right  Ascension. 

for 
X  Min. 

Declination. 

for 
X  Min. 

su 

NDAY 

'    21. 

TUESDAY  23. 

h    m        8 

8 

or             '• 

II 

h     m       s 

s 

e         1            n 

H 

O 

5  28    9.31 

2.6631 

N.27  53  17.4 

3.516 

0 

7  36  30.72 

3.6x90 

N.26  56  23.2 

5.798 

Z 

5  3049-19 

a. 6663 

27  56  42.6 

3.324 

I 

7  39    7.72 

3.6x4a 

26  50  29.9 

5.97» 

2 

5  33  29- a6 

a.  6693 

27  59  56.3 

3.132 

2 

7  41  44.42 

2.6093 

26  44  25.8 

6.157 

3 

5  36    9-51 

a.  6723 

28    2  58.5 

a.  939 

3 

7  44  20.82 

2.604a 

26  38  II. 0 

6.335 

4 

5  38  49.92 

a. 6750 

28    5  49.0 

a.  745 

4 

7  46  56.92 

a. 5990 

26  31  45.6 

6.5x3 

5 

5  41  30.49 

a. 6774 

28    8  27.9 

a.  550 

5 

7  49  32.70 

a. 5937 

26  25    9.6 

6.687 

6 

5  44  11.20 

«.6797 

28  10  55.1 

2.355 

6 

7  52    8.17 

3.5883 

26  18  23.1 

6.861 

7 

5  46  52.05 

3.6818 

28  13  10.5 

2.160 

7 

7  54  43.31 

2.5829 

26  II  26.2 

7.034 

8 

5  49  33.02 

a. 6838 

28  15  14. 1 

X.963 

8 

7  57  18.12 

a.5774 

26    4  19.0 

7.ao5 

9 

5  52  14.11 

2.6856 

28  17    6.0 

1.766 

9 

7  59  52.59 

2.5717 

25  57    1.6 

7.375 

lO 

5  54  55.30 

2.687a 

28  18  46.1 

X.569 

10 

8    2  26.72 

a. 5659 

25  49  34- 0 

7.544 

II 

55736.58 

2.6887 

28  20  14.3 

X.371 

II 

8    5    0.50 

2.560X 

25  41  56.3 

7,7^1 

12 

6    0  17.94 

2.6900 

28  21  30.7 

I.X74 

12 

8    7  33.93 

2.5542 

25  34    8.6 

7.877 

13 

6    2  59.37 

3.6911 

28  22  35.2 

0.976 

13 

8  10    7.00 

3.5482 

25  26  II. 0 

8.043 

14 

6    5  40.86 

2.6920 

28  23  27.8 

0.777 

14 

8  12  39.71 

2.5421 

25  18    3.6 

8.205 

15 

6    8  22.40 

a. 6927 

28  24    8.6 

0.579 

15 

8  15  12.05 

2.5359 

25    946.5 

8.366 

16 

6  II    3.98 

2.6932 

28  24  37.4 

0.381 

16 

8  17  44.02 

3.5297 

25    I  19.7 

8.526 

17 

6  1345.59 

2.6936 

28  24  54.3 

+0. 183 

17 

8  20  15.61 

2.5334 

24  52  43.4 

8.685 

18 

6  16  27.22 

2.6938 

28  24  59.2 

-0.017 

18 

8  22  46.83 

2.5170 

24  43  57-6 

8.843 

19 

6  19    8.84 

«.6937 

28  24  52.2 

0.2x6 

19 

8  25  17.66 

3.5x06 

2435    2.5 

8.997 

20 

6  21  50.46 

2.6935 

28  24  33.3 

0.415 

20 

8  27  48.11 

2.5042 

24  25  58.1 

9.150 

21 

6  24  32.06 

2.6932 

28  24    2.5 

0.613 

21 

8  30  18.17 

a. 4977 

24  16  44.5 

9.303 

22 

6  27  13.64 

2.6926 

28  23  19.8 

0.812 

22 

8  32  47.83 

a.  49" 

24    7  21.8 

9.453 

23 

6  29  55.18 
MO 

2.69x8 

►NDA^ 

N.28  22  25.1 

r  22, 

X.OXI 

23 

8  35  17.10 
WED 

3.4845 
NESD 

N.23  57  50.1 
AY  24. 

9.603 

0 

6  32  36.67 

a. 6909 

N.28  21 18.5 

X.209 

0 

8  37  45.98 

a.4779 

N.23  48    9.5 

9.749 

I 

6  35  18.10 

2.6898 

28  20  0.1 

1.407 

I 

8  40  14.46 

3.471a 

23  38  20. 1 

9*895 

2 

6  37  59.45 

2.688s 

28  18  29.8 

1.604 

2 

84242.53 

a.4645 

23  28  22.1 

10.039 

3 

6  40  40.72 

2.6871 

28  16  47.6 

X.80I 

3 

8  45  10.20 

a. 4578 

23  18  15.5 

xo. x8x 

4 

6  43  21.90 

2.6855 

28  14  53.6 

X.998 

4 

8  47  37.47 

2.4510 

23    8    0.3 

X0.323 

5 

6  46    2.98 

2.6837 

28  12  47.8 

2.195 

5 

8  50    4.33 

a. 4443 

22  57  36.7 

X0.463 

6 

6  48  43.94 

2.6817 

28  10  30.2 

2.391 

6 

8  52  30.79 

a. 4376 

22  47    4-9 

XO.600 

7 

6  51  24.78 

2.6795 

28    8    0.9 

2.586 

7 

8  54  56.83 

a. 4307 

22  36  24.8 

XO.735 

8 

6  54    5.49 

2.677a 

28    5  19.8 

2.782 

8 

8  57  22.47 

2.4238 

22  25  36.6 

X0.869 

9 

6  56  46.05 

2.6749 

28    2  27.1 

2.977 

9 

8  59  47.70 

2.4x70 

22  14  40.4 

XX. 003 

10 

6  59  26.46 

2.6723 

27  59  22.7 

3.170 

10 

9    2  12.52 

2.410a 

22    3  36.4 

IX.X33 

II 

7    2    6.70 

3.6693 

27  56    6.7 

3.363 

II 

9    4  36.92 

3.4033 

21  52  24.6 

XX. 263 

12 

7    446.77 

2.6663 

27  52  39.1 

3.556 

12 

9    7    0.91 

a. 3964 

21  41     5.0 

XX.389 

13 

7    7  26.66 

a. 6632 

27  49    0.0 

3.748 

13 

9    9  24.49 

2.3896 

21  29  37.8 

".515 

14 

7  10    6.35 

2.6599 

2745    9.4 

3.939 

14 

9  II  47.67 

2.3828 

21  18    3.1 

11.639 

15 

7  12  45.84 

2.6564 

2741    7-3 

4.129 

15 

9  14  10.43 

3.3760 

21     6  21. 1 

IX. 761 

16 

7  15  25.12 

2.6528 

27  36  53.8 

4.318 

16 

9  16  32.78 

3.3693 

20  54  31.8 

XX. 882 

17 

7  18    4.18 

2.6491 

27  32  29.0 

4.506 

17 

9  18  54.73 

2.3624 

20  42  35.3 

X3.00I 

18 

7  20  43.01 

2.6452 

27  27  53.0 

4.694 

18 

9  21  16.27 

a. 3556 

20  30  31.7 

X3.XI8 

19 

7  23  21.61 

2.6412 

27  23    5.8 

4.881 

19 

9  23  37.40 

3.3488 

20  18  21. 1 

X3.233 

20 

7  25  59.96 

2.6372 

27  18    7.4 

5.067 

20 

925  58.13 

3.34*1 

20    6    3.7 

12.347 

21 

7  28  38.05 

2.6329 

27  12  57.8 

5.«5a 

21 

9  28  18.46 

a. 3354 

19  5339.5 

X3.459 

22 

7  31  15.88 

2.6283 

27    7  37.2 

5.435 

22 

9  30  38.39 

2.3287 

19  41    8.6 

X2.569 

23 

7  33  53-44 

2.6237 

27    2    5.7 

5.617 

23 

9  32  57.91 

2. 3220 

19  28  31.1 

23.678 

24 

7  36  30.72 

2.6190 

N.26  56  23.2 

5.798 

24 

9  35  17-04 

3.3154 

N.19  15  47.2 

12.785 

48 
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XI. 


GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


DiflF 

DiflF. 

Diff. 

Diff. 

Hour. 

Right  Ascension. 

for 
X  Min. 

Declination. 

for 
zMin. 

Hour. 

Right  Ascension. 

for 
X  Min. 

Declination. 

for 
X  Min. 

THURSDAY  25. 

SATURDAY  27. 

h    m        8 

8 

0      *       tt 

m 

h    m       8 

8 

9          f           n 

m 

O 

9  35  17.04 

8.3x54 

N.19  15  47.2 

18. 785 

0 

II  19  48.68 

8.O66X 

N.  73037.5 

15.983 

I 

9  37  35-77 

a. 3089 

19     2  56.9 

12.890 

I 

II  21  52.55 

8.0628 

7  14  37.7 

X6.0XX 

2 

9  39  54. 10 

8.3013 

18  50     0.4 

ia.993 

2 

II  23  56.22 

a. 0595 

6  58  36.2 

X6.038 

3 

9  42  12.04 

a.  8958 

18  36  57.7 

13.095 

3 

II  25  59.69 

8.0563 

64233.1 

Z6.064 

4 

9  44  29.60 

2.3893 

18  23  49.0 

13. 195 

4 

II  28     2.97 

8.0533 

6  26  28.5 

X6.088 

5 

9  46  46-77 

8.2828 

18  10  34.3 

13.893 

5 

II  30     6.07 

a.  0501 

6  10  22.5 

Z6.111 

6 

9  49    3.55 

8.2765 

17  57  13.7 

13.390 

6 

II  32     8.99 

8.047a 

5  54  15.2 

16.133 

7 

9  5t  19.95 

2.2702 

17  43  47.4 

13.485 

7 

II  34  11.74 

2.0444 

5  38    6.6 

16.152 

8 

9  53  35-97 

8.2639 

1730  15.5 

13.578 

8 

11  36  14.32 

8.0416 

5  21  56.8 

16.171 

9 

9  55  51-62 

a. 2577 

17  16  38.0 

13.670 

9 

II  38  16.73 

8.0389 

5    545.9 

16.189 

lO 

9  58    6.89 

a.aSiS 

17    255.1 

13.760 

10 

II  40  18.98 

a. 0363 

4  49  34- 1 

z6.aos 

II 

10    0  21.79 

«.«453 

16  49    6.8 

13.848 

II 

II  42  21.08 

a.0338 

4  33  21.4 

16.219 

12 

10    2  36.33 

8.2399 

16  35  13-3 

J3.935 

12 

II  44  23.03 

8.0314 

4  17    7-8 

16.333 

13 

10    4  50.50 

a.833« 

16  21  14.6 

14. 020 

13 

II  46  24.83 

2.0390 

4    0  53.5 

16.844 

14 

10    7    4.32 

8.2278 

16    7  10.9 

14.103 

14 

II  48  26.50 

3.0867 

3  44  38.5 

16.254 

15 

10    9  17.78 

8.2213 

15  53    2.3 

14.184 

15 

II  50  28.04 

a.  0245 

3  28  23.0 

16.863 

i6 

10  II  30.88 

2.  81 55 

15  38  48.9 

14.264 

16 

11  52  29.45 

3.0224 

3  12    7.0 

16.371 

I? 

10  13  43.63 

a.«097 

15  24  30.7 

14.34a 

17 

II  5430.73 

3.0204 

2  55  50.6 

16.877 

i8 

10  15  56.04 

8.2039 

15  10    7.8 

14.418 

18 

11  56  31.89 

a.0184 

2  39  33-8 

16.28a 

19 

10  i8    8.11 

2.1982 

14  55  40.4 

M.494 

19 

II  5832.94 

3.0165 

2  23  16.8 

16.285 

20 

10  20  19.84 

8.1927 

14  41    8.5 

14.568 

20 

12    0  33.88 

a. 0148 

2    6  59.6 

16.887 

21 

10  22  31.23 

2.1872 

14  26  32.3 

14.639 

21 

12    2  34.72 

8.0133 

1 50  42.3 

x6.a88 

22 

10  24  42.29 

8. 18x7 

14  II  51.8 

14.709 

22 

12    435.47 

8. 01 16 

I  34  25.0 

x6.aB7 

23 

10  26  53.03 
FB 

3.1763 
II  DAY 

N.13  57    7.2 
26. 

14.777 

23 

12    6  36.12 
SU 

3.0x00 
NDAY 

N.   I  18    7.9 
28. 

16.885 

O 

1029    3.45 

8.1710 

N.13  42  18.6 

14.844 

0 

12    8  36.67 

8.0086 

N.   I    I  50.S 

z6.88a 

I 

10  31  13.55 

8. X658 

13  27  26.0 

X4.910 

I 

12  10  37.14 

8.0073 

0  45  34.0 

16.877 

2 

10  33  23.34 

8.1606 

13  12  29.5 

14.973 

2 

12  1237-54 

8.0060 

0  29  17.5 

16.871 

3 

10  35  32.82 

«.I554 

12  57  29.2 

»5.035 

3 

12  14  37-86 

8.0Q48 

N.  0  13    1.4 

16.864 

4 

103741.99 

2.1504 

12  42  25.2 

15.096 

4 

12  16  38.11 

a. 0037 

S.  0    3  14.2 

16.256 

5 

10  39  50.86 

2.1455 

12  27  17.7 

I5.»55 

5 

12  18  38.30 

3.0027 

0  19  29.3 

16.246 

6 

10  41  59.44 

2.1406 

12  12     6.7 

15.2x2 

6 

12  20  38.43 

a.0017 

0  35  43-7 

16.234 

7 

1044    7-73 

2.1358 

II  56  52.3 

15.268 

7 

12  22  38.50 

3.0008 

0  51  57.4 

i6.8aa 

8 

1046  15.73 

2.X310 

II  41  34-6 

15.322 

8 

12  24  38.52 

8.0000 

I    8  10.3 

x6.ao9 

9 

10  48  23.45 

8.X263 

II  26  13.7 

15.374 

9 

12  26  38.50 

1.9993 

I  24  22.4 

X6.194 

lO 

10  50  30.90 

2.12X8 

n  10  49.7 

15.425 

10 

12  28  38.44 

1.9987 

I  40  33.6 

16.177 

II 

10  52  38.07 

8.1173 

10  55  22.6 

15.475 

II 

12  30  38.35 

1.9981 

I  56  43.7 

16.159 

12 

10  54  44.97 

8.1188 

10  39  52.6 

15.523 

12 

12  32  38.22 

1.9976 

2  12  52.7 

16.140 

13 

10  56  51.61 

a. 1085 

10  24  19.8 

15.569 

13 

12  34  38.06 

1.997a 

2  29    0.5 

16. 180 

14 

10  58  57-99 

2.1043 

10    8  44.2 

15.614 

14 

12  36  37.89 

1.9969 

245    7.1 

16.099 

15 

II     I    4.12 

2.X00Z 

9  53    6.0 

15.658 

15 

12  38  37-69 

1.9967 

3    I  12.4 

16.076 

i6 

II    3  10.00 

8.0960 

9  37  25.2 

15.700 

16 

124037.48 

1.9965 

3  17  16.2 

16.058 

17 

II    5  15.64 

8.0920 

9  21  42.0 

15.740 

17 

1242  37.27 

1.9964 

3  33  18.6 

x6.oa7 

i8 

II    7  21.04 

2. 0880 

9    5  56.4 

15.779 

18 

1244  37.05 

1.9964 

3  49  19.4 

16.000 

19 

II    9  26.20 

2.0841 

8  50    8.5 

15.817 

19 

12  46  36.84 

1.9965 

4    5  18.6 

15.97a 

20 

II  II  31.13 

8.0803 

8  34  18.4 

15.854 

20 

12  48  36.63 

X.9966 

4  21  16.0 

15.943 

21 

II  13  35-84 

8.0766 

8  18  26.1 

15.888 

21 

12  50  36.43 

1.9968 

4  37  11.7 

15.913 

22 

II  1540.33 

2.0730 

8    2  31.8 

15.921 

22 

12  52  36.25 

1.9971 

4  53    5.5 

15.881 

23 

II  17  44.61 

8.0695 

7  46  35.6 

15.953 

23 

12  54  36.08 

1.9974 

5    8  57.4 

15.848 

24 

II  19  48.68 

8.0661 

N.  7  30  37.5 

15.983 

24 

12  56  35.94 

1.9978 

S.   5  24  47-3 

15.814 

XII. 


APRIL,  1912. 


49 


GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Dlff. 

Diff. 

DiflF. 

Dt£f. 

Hour. 

Right  Ascension. 

for 
zMin. 

Declination. 

for 
iMin. 

Hour. 

Right  Ascension. 

for 
xMin. 

Declination. 

for 
X  Min. 

MC 

>NDA\ 

r  29. 

WEDNESDAY,  MAY  i. 

h    m      8 

8 

Of             0 

It 

h    m      8 

8 

e       1          M 

n 

O 

la  56  35-94 

1.9978 

s.  52447.3 

15.814 

0 

X4  34  12.68 

3.O9OX 

S.  17    I  31.2 

12.768 

I 

12  58  35.84 

13  035-76 

1.9984 
1.9989 

5  40  35-0 
5  56  20.6 

15.778 
15.741 

2 

3 

13    2  35-71 

».9995 

6  12    3.9 

15.703 

4 

13    435-70 

2.0003 

6  27  45.0 

15.665 

5 

13    6  35.74 

2.00XX 

6  43  23.7 

15.634 

6 

13    835.83 

3.0090 

6  58  59.9 

15.583 

7 

13  10  35.98 

3.0029 

7  14  33.6 

15.540 

8 

13  12  36.18 

3.0038 

730    4.7 

15.496 

9 

13  14  36.44 

3.0048 

7  45  33-1 

15.450 

10 

13  16  36.76 

3.0060 

8    0  58.7 

15.403 

II 

13  18  37.16 

3.0073 

8  16  21.5 

15.357 

12 

13  20  37.63 

a. 0085 

831  41.5 

15.308 

13 

13  22  38.18 

3.0098 

846  58.5 

15.358 

14 

13  24  38.81 

3.0112 

9    2  12.4 

15.206 

15 

13  26  39.52 

3.0x26 

9  17  23.2 

15.153 

16 

13  28  40.32 

3.0143 

9  32  30.8 

15.099 

PHASES  OF  THE  MOON. 

17 

13  30  41.22 

3.0158 

94735.1 

15.044 

18 

13  32  42.21 
13  34  43.30 

3.0173 
2.ozgo 

10    2  36.1 
10  17  33.8 

14.989 
14.93a 

19 

20 

13  36  44.49 

2.0208 

10  32  27.9 

14.873 

d      h       m 

21 

13  38  45.79 

2.0326 

10  47  18.5 

X4.813 

0 

Full  Moon     .     .     .   Apr.      i  10    4.6 

22 
23 

13  40  47.20 
13  42  48.73 

TU 

2.0245 
3.0364 

ESDA 

II      2     5.5 

S,  II  16  48.8 

Y30. 

14.753 
14.691 

• 

Last  Quarter    ....      9     3  23.8 

New  Moon 16  23  40.2 

First  Quarter    .     ,     .     .     23  20  47.2 

0 

13  44  50.37 

3.0283 

S.  II  31  28.4 

14. 638 

0 

Full  Moon 30  22  19.4 

I 

13  46  52.13 

8.0304 

II  46    4.1 

14.563 

\^ 

*/                         ^1 

2 

13  48  54.02 
13  50  56.03 

2.0335 
3.0346 

12     0  35.9 
12  15     3.8 

14.498 
14.432 

3 

4 

13  52  58.17 

2.0368 

12  29  27.7 

14.363 

d       h 

5 

13  55    0.45 

3.039X 

12  43  47.4 

14.393 

c 

Apogee Apr.      9  12.8 

6 

13  57    2.86 

2.0413 

12  58     2.9 

i4.a33 

c 

Perigee 22  10.3 

7 
0 

13  59    5.41 

a.  04  37 

13  12  14.2 
13  26  21.2 

14. 15a 

8 

14     I     8.10 

2.0461 

14.080 

9 

14     3  10.94 

a.  0486 

13  40  23.8 

14.007 

10 

14    5  13.93 

3.05ZX 

13  54  22.0 

13.932 

II 

14    7  17.07 

3.0536 

14    8  15.5 

13.856 

12 

14    9  20.36 

2.0563 

14  22      4.7 

13.779 

13 

14  n  23.81 

2.0588 

14  35  49-1 

13.701 

H 

14  13  27.41 

3.0614 

14  49  28.8 

13.622 

15 

14  15  31.18 

3.0642 

15    3    3.7 

13.541 

16 

14  17  35.11 

3.0668 

15  16  33.7 

13.459 

17 

14  19  39.20 

2.0697 

15  29  58.8 

13.377 

18 

14  21  43.47 

3.0735 

15  43  18.9 

13.293 

19 

14  23  47-90 

2.0753 

15  56  34.0 

13.209 

20 

14  25  52.50 

3.0783 

16    9  44.0 

13.123 

21 

14  27  57.28 

3.0812 

16  22  48.8 

13.036 

22 

1430    2.24 

a. 0843 

16  35  48.3 

12.948 

23 

1432    7.38 

2.0871 

16  48  42.5 

12.858 

24 

14  34  12.68 

3.0901 

S.  17    I  31.2 

12.768 

I9I2- 
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MAY,  1912. 


AT  GREENWICH  APPARENT  NOON. 


Day  of 
the  Week. 


Wed. 
Thur. 
Frid. 

Sat. 

SUN. 
Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

SUN. 

Mon. 
Tues. 
Wed. 

Thur. 

Frid. 

Sat. 

SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

SUN. 
Mon. 

Tues. 
Wed. 
Thur. 
Frid. 

Sat. 


I 

2 

3 

4 

5 
6 

7 
8 


lO 

II 

12 

13 

15 

i6 

17 
i8 

20 
21 

22 

23 
24 

26 
27 

28 
29 

30 
31 

32 


THE  SUN'S 


Apparent  Right 
Ascension. 


h     in       8 

2  33  13-08 

2  37  2.24 
24051-95 

2  44  42.22 
2  48  33.06 
2  52  24.47 

2  56  16.46 

3  o  9.04 
3    4    2.21 

3  755-96 
3  1 1  50.30 

31545-24 

3  19  40.78 
3  23  36.91 
3  27  33.62 

3  31  30-91 
3  35  28.77 
3  39  27.20 

34326.17 

3  47  25.67 
3  51  25.70 

3  S5  26.26 

3  59  27.33 

4  3  28.90 

4  730.96 
4"  33.50 
4  15  36.52 

4  19  40.00 

4  23  43.93 
4  27  48.30 

431  53.11 


Diff.  for 
X  Hour. 


43558.34     iO-"6 


s 

9.537 
9.560 

9.583 

9.606 
9.630 

9.654 

9.678 
9.702 
9.727 

9.752 

9.777 
9.802 

9.826 
9.851 
9.875 

9.899 

9.923 
9.946 

9.969 
9.991 

10.013 

10,034 
10.055 
10.076 

10.096 
10.116 
10.135 

10.154 
10.173 
10. 191 
ia209 


Apparent  Decli- 
nation. 


N.15  3  4-9 
521  7.3 
5  38  54-5 

5  56  26.4 
61342.5 

6  30  42.6 

6  47  26.3 

7  3  53-4 
720  3.5 

7  35  56.4 

7  51  31.8 

8  649.3 

821  48.6 
8  36  29.5 

8  50  51.6 

9  4  54-7 
9  18  38.4 

932  2.5 

9  45  6.5 
9  57  50.3 

20  TO  13.7 
20  22  16.3 

20  33  57.9 

2045  18.3 

20  56  17.2 

21  6  54.4 

21  17  9.9 

21  27  3.3 
21  36  34.4 
214543.0 
21  5429.1 


N.22     2  52.4    +20.50 


Diff.  for 
z  Hour. 


+45.41 
44.78 

44.15 

+43.50 
42.84 

42.17 

+41.48 
40.78 
40.06 

+39-33 
38.60 

37.85 

+37-09 
36.3* 
35.53 

+34.73 
33.92 
33-09 

+32.25 
31.40 

30.54 

+29.67 
28.79 
27.90 

-»-27.00 

26.10 

25.19 

+24.26 

23.33 

22.39 

21.45 


Semidiam- 
eter. 


5  53.90 
5  53.66 

5  53.43 

55319 
5  52.96 
5  52.73 

5  52.50 
5  52.28 
5  52.06 

5  51.84 
5  51.62 

5  51-40 

551-19 
5  50.98 
5  50.78 

5  50.58 

5  50.39 
5  50.20 

5  50.02 

5  49.84 
5  49.66 

5  49.49 
5  49.32 
549.15 

5  48.99 
5  48.83 
5  48.68 

5  48.53 
548.38 

5  48-23 
5  48-09 

5  47.95 


Sidereal 
Time  of 
Semidi- 
ameter 
Passing 

Me- 
ridian. 


66.03 

66.11 
66.19 

66.27 
66.35 
66.43 

66.51 
66.59 
66.67 

66.75 
66.83 
66.91 

66.99 
67.08 
67.16 

67.24 
67.32 
67.40 

67.48 

67.56 
67.64 

67.71 
67.79 
67.86 

67.93 
68.00 

68.07 

68.13 
68.19 
68.25 
68.31 

68.37 


Equation  of 
Time,  to  be 
Subtracted 

from 

Apparent 

Time. 


Diff. 

for 

X  Hoar. 


m 


2  57.18 

3  4-56 
3  ".39 

3  17-66 
3  23-36 
3  28.49 

3  33-04 
3  37-01 

3  40.39 

343.18 

3  45.39 
347.00 

3  48.02 

3  48.45 
3  48.29 

3  47-56 
3  46.26 
344.40 

342.00 
339.06 

3  35-59 

331.59 
3  27.09 
3  22.09 

3  16.60 
3  10.64 
3    4-20 

2  57.30 

2  49.95 
242.15 

2  33.92 
2  25.28 


8 
0.318 

0.296 

0.273 

0.250 
0.226 
0.202 

0.178 

0.153 
0.129 

0.104 
0.079 
0.055 

0.030 
0.006 
0.018 

0.042 
0.066 
0.089 

O.II2 

0.134 
0.156 

0.177 
0.198 
0.218 

0.238 
0.258 
0.277 

0.296 
0.315 

0.334 
0.352 

0.369 


NoTB. — ^The  mean  time  of  semidiameter  passing  may  be  found  bj  subtracting  C.ig  from  the  sidereal  time. 

The  sign  +  prefixed  to  the  hourly  change  of  declination  indicates  that  north  declinations  are  increasing. 
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AT  GREENWICH  MEAN  NOON. 


Davof 
the  Week. 

• 

« 

I 

2 

3 

THE  SUN'S 

Equation  of 

Time,  to  be 

Added  to 

Mean  Time. 

Diff.for 
I  Hour. 

Sidereal  Time, 
or  Right  Ascen- 

Apparent  Right 
Ascension. 

Diff.for 
I  Honr. 

Apparent  Declina- 
tion. 

Diff.for 
I  Hour. 

sion  ox  Mean 
Sun. 

Wed. 
Thur. 
Frid. 

h    m        s 

2  33  13-55 
237    2.73 
2  40  52.46 

s 

9.538 
9.561 

9.584 

N.15    3    7-1 
15  21    9-6 

15  38  56.9 

+45.41 
44.78 
44.15 

m       8 
2  57.20 

3    4-57 
3  11.40 

8 
0.318 

0.296 

0.273 

h     m       s 
2  36  10.75 

240     7.31 

244     3.86 

Sat 

SUN. 

Mon. 

4 

5 
6 

2  44  42.75 
2  48  33.60 
2  52  25.02 

9.607 
9.631 
9.655 

155628.8 
16  13  44.9 
16  30  45.0 

+43.50 
42.84 

42.17 

3  17.67 
3  23.37 
3  28.50 

0.250 
0.226 
0.202 

2  48     0.42 
2  51  56.97 

2  55  53.53 

Tues. 
Wed. 
Thur. 

7 
8 

9 

2  56  17.03 

3  0    9.62 
3    4    2.80 

9.679 
9.703 
9.728 

16  47  28.7 

17  3  55-8 
1720    5.9 

+41.48 
40.78 
40.06 

3  33.05 
3  37.02 

3  40.40 

0.178 

0.153 
0.129 

2  59  50.09 

3  346.64 
3    743.20 

Frid. 

Sat. 

SUN. 

lO 

II 

12 

3    756.56 
3  II  50.91 

31545-86 

9.752 

9.777 
9.802 

17  35  58.8 

17  51  34-2 

18  651.6 

+39.33 
38.60 

37.85 

3  43-19 
3  45-39 
3  47.0P 

0.104 
0.079 
0.055 

31139.75 

3  15  36.31 
3  19  32.87 

Mon. 
Tues. 
Wed. 

13 
15 

3  19  41.41 

3  23  37-54 
3  27  34-25 

9.826 
9.851 
9.875 

18  21  50.9 
18  36  31.8 
18  50  53.9 

+37.09 
36-31 
35.52 

3  48.^2 

3  48.45 
3  48.29 

0.030 
0.006 
0.018 

3  23  29.43 
3  27  25.98 

3  31  22.54 

Thur. 

Frid. 

Sat. 

i6 

17 
i8 

33131-54 
3  35  29.40 
3  39  27-82 

9.899 
9.922 
9.945 

19    456.9 
19  18  40.5 

1932    4-5 

+34.72 

33.91 
33.08 

3  47.56 
3  46.26 

344.40 

0.042 
0.066 
0.089 

33519.10 

3  39  15.65 
343  12.21 

SUN 

Mon. 

Tues. 

19 

20 
21 

3  43  26.78 
3  47  26.28 
3  51  26.31 

9.968 
'9.990 
10.012 

1945    8.5 
195752.2 
20  10  15.5 

+32.24 
31-39 
30.54 

3  41.99 

3  39-05 
3  35-58 

O.II2 
0.134 
0.156 

3  47    8.77 
351    5.33 
3  55    1.88 

Wed. 
Thur. 
Frid. 

22 

23 
24 

3  55  26.86 

3  59  27-92 

4  329-48 

10.033 
10.054 
10.075 

20  22  1 8.0 
20  33  59.6 
204519.9 

+29.67 
28.79 
27.90 

331-58 
3  27.08 
3  22.08 

0.177 
0.198 

0.218 

3  58  58.44 

4  255.00 
4    651.56 

Sat 

SUN 

Mon. 

25 
26 

27 

4    731-52 
411  34.04 

4  15  37.04 

10.095 
IO.115 
10.134 

20  56  18.7 

21  655.8 
21  17  II. 2 

+27.00 
26.09 
25.18 

3  16.59 
3  10.63 
3    4-19 

0.238 
0.258 
0.277 

4  10  48.11 

4  14  44.67 
41841.23 

Tues. 
Wed. 
Thur. 
Frid. 

28 
29 
30 
31 

4  19  40.50 

4  23  44-41 
4  27  48.76 

431  53-54 

10.153 
10.172 
10.190 
10.208 

21  27    4.5 

213635-5 
21  4544-0 
21  5430.0 

+24.25 

23.32 
22.38 
21.44 

2  57-29 

2  49-94 
242.15 

2  33.92 

0.296 

0.315 
0.334 

0.352 

4  22  37.79 
4  26  34.34 
4  30  30.90 

4  34  27.46 

Sat 

32 

4  35  58.74 

10.225 

N.22    2  53.2 

+20.49 

2  25.28 

0.369 

4  38  24.02 

Not..-' 

rheB4 

rhe  s 

tion 

emidiameter  for  me 
ign  +  prefixed  to  tl 
B  are  increasing. 

»an  noon  n 
tie  hourly  < 

lay  be  assumed  the 
change  of  declinati( 

same  as  tl 
>n  indicat 

liat  for  apparei 
es  that  north 

Qt  noon, 
declina- 

Diff.  for  X  Hour, 

+9».8565. 

(Table  III.) 
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III. 


AT  GREENWICH  MEAN  NOON. 


**  a 


I 
2 

3 

4 

5 
6 

7 
8 


lO 

II 

12 

13 

15 

i6 

17 
i8 

19 

20 
21 

22 
23 

24 

25 
26 

27 

28 
29 

30 
31 

32 


22 

23 
24 

25 
26 

27 

28 

29 
30 

31 
32 

33 

34 
35 
36 

37 
38 

39 

40 

41 
42 

43 
44 
45 

46 

47 
48 

49 
50 
51 
52 


153 


THE  SUN'S 


True  Longitude. 


4044  1 1.2 

41  42  20.8 

42  40  28.7 

43  38  35-0 

44  36  39-8 

453443.1 

46  32  45.0 

47  30  45.6 

48  28  44.8 

49  26  42.6 

50  24  39-2 

51  22  34-5 

52  20  28.5 

53  18  21.2 

54  16  12.6 

55  14  2.6 
561151-3 

57  938.5 

58  7  24.2 

59  5  8.4 

60  2  51.0 

61  o  32.0 

61  58  1 1.4 

62  55  49.3 

63  53  25.6 
6451  0.5 

65  48  34,0 

66  46  6.2 

674337.1 
6841    6.8 

69  38  35.4 
7036    3.0 


44  1.6 

42  II.O 

40  z8.8 

38  25.0 
36  29.6 

34  32.8 

3234.6 

30  35.0 
28  34.0 

2631.7 
24  28.1 
22  23.2 

20  17. 1 
18  9.6 
16   0.9 

13  50.8 

II  39-3 
926.3 

711.8 

455.8 
238.2 

o  19.0 

57  58.3 
55  36.0 

53  12.2 
50  46.9 
48  20.2 

45  52.2 
43  22.9 
40  52.4 
38  20.9 

35  48.4 


Diff.  for 
X  Hour. 


45.43 
45.36 
45.30 

45.23 
45.17 
45.11 

45.05 
45.00 
44.94 

44.88 
44.82 

44.77 

44.72 
44.66 

44.61 

44.56 
44-50 

44.37 
44.31 
44.24 

44.18 
44.11 
44.04 

43-98 
43.92 

43.87 

43.81 
43.76 
43.71 
43.67 

43.63 


Latitude. 


— 0.42 

0.54 
0.65 

-0.73 
0.79 

0.82 

—0.84 
0.81 
0.77 

—  0.69 
0.60 
0.49 

-0.37 
0.24 

—0.09 

+0.04 
0.15 
0.23 

+0.28 
0.30 
0.30 

+0.26 

0.19 

+0.10 

—  0.02 
0.15 
0.29 

—0.41 

0.53 
0.64 

0.73 
-0.79 


Logarithm  of  the 

Radius  Vector  of 

the  Earth. 


0.003  4457 

0.003  5536 
0.003  6610 

0.003  7679 
0.003  8740 
0.003  9793 

0.004  0837 
0.004  1 87 1 
0.004  2893 

0.004  3902 
0.004  4897 
0.004  5877 

0.004  6840 
0.004  7785 
0.0048710 

0.004  9615 
0.005  0499 
0.005  1 361 

0.005  2203 
0.005  3024 
0.005  3825 

0.005  4607 
0.005  5372 
0.005  6121 

0.005  6854 
0.005  7573 
0.005  8279 

0.005  8973 
0.005  9655 
0.006  0325 
0.006  0984 

0.006  1630 


Diff.  for 
X  Hour. 


+45.1 
44-9 
44.7 

+44-4 
44.0 

43.7 

+43.3 
42.8 

42.3 

+41.7 
4X.X 

40.4 

+39.7 
38.9 
38.1 

+37.3 
36.4 
35.5 

+34-6 
33.8 
33.0 

+32.2 

31.5 
30.9 

+30.3 

29.7 
29.2 

+28.7 
28.2 
27.7 
27.2 

+26.7 


NoTB.— The  longitudes  in  the  column  X  are  referred  to  the  true  equinox  of  their  own  date,  while 
those  in  the  column  K'  are  referred  to  the  mean  equinox  of  the  beginning  of  the  Bes- 
selian  fictitious  year. 


Mean  Time  of 
Sidereal  Noon. 


m 


21  20  18.93 
21  16  23.02 
21  12  27.11 

21    8  31.20 

21  435.29 
21     039.38 

20  56  43.47 
20  52  47.56 
204851.65 

204455.74 
20  40  59.82 

2037     3.91 

20  33  8.00 
20  29  12.09 
20  25  16.18 

2021  20.27 
20  17  24.36 
20  13  28.45 

20  932.54 
20  5  36.62 

20  I  40.71 
195744.80 

19  53  48.89 
19  49  52.98 

194557.06 
1942  1. 15 
1938  5.24 

1934  9.33 
19  30  13.42 
19  26  17.51 

19  22  21.59 
19  18  25.68 


Diff.  for  I  Hour, 

— 9«.8a96. 

(Table  11.) 
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GREENWICH  MEAN  TIMK 


•s 

THE 

MOON'S 

6 

SEMIDIAMKTKK. 

• 

HORIZONTAL  PARALLAX 

UPPER  TRANSIT. 

AGE. 

o 

Noon. 

Midnight. 

Noon. 

Diff.  for 
I  Hour. 

Midnight 

Diff.  for 
1  Hour. 

Meridian  of 
Greenwich. 

Diff.  for 
X  Hour. 

Noon. 

I 

2 

3 

t               rr 

15  27-3 
15  18.1 

15      9-2 

t         tt 

15    22.7 
15    13.6 

15     5-1 

t              n 

56     37.3 
56          3.6 

55  31.0 

—1.40 

1-39 
1.30 

»          »» 
56    20.4 

55  47-0 
55  15.8 

n 
—  1.40 
1.36 

1.22 

h        m 

12  22.1 

13  II.9 

14  3.6 

m 
2.03 

2.12 

2.z8 

d 
14.0* 

15-0 
16.0 

4 

5 
6 

15     1-3 

14  54-7 
14  50.2 

14  57'^ 
14  52.2 
14  48.8 

55     1.8 
54  37-8 
54  21.2 

—1. 12 
0.85 
0.52 

54  49.0 
54  28.5 
54  160 

-1.00 

a69 

-0.34 

14  56.3 

15  49-0 

16  40.1 

2.20 
2.17 
2.09 

17.0 
18.0 
19.0 

7 

8 

9 

14  48.0 
14  48.5 

14  51-7 

14  47.9 
14  49.7 
14  54-4 

54  I3-I 
54  14.8 

54  26.8 

—0.14 

+0.28 

0.71 

54  12.7 

54  19-5 
54  36.6 

+0.07 
0.50 
0.92 

17  29.0 

18  15.3 
18    59.4 

1.98 
1.88 
1.80 

20.0 
21.0 
22.0 

lO 

II 

12 

14  57-8 

15  6.4 

15  17.2 

15     1.8 
15  23.2 

54  48.9 

55  20.6 

56  0.2 

+1.12 
1-50 
1.79 

55     3-6 

55  39-5 

56  22.4 

+1.32 
1.65 
1.89 

19  41.8 

20  23.6 

21  6.0 

1-75 

1-75 
1.80 

23.0 
24.0 
25.0 

13 
14 
15 

15  295 
15  42.6 

15  55-4 

15  36.0 

15  49.1 

16  1.3 

^6  45.6 

57  33.5 

58  20.3 

+1.96 
2.00 
1.86 

57     94 

57  57.3 

58  42.0 

+2.00 

1-95 
1-73 

21  50.2 

22  37.5 

23  29.3 

Z.90 
2.06 
2.27 

26.0 
27.0 
28.0 

16 

17 
18 

16    6.7 
16  15.6 
16  21.5 

16  II. 5 
16  19.0 
16  23.1 

59     1.9 
59  34-7 
59  56.0 

+1.57 
1. 14 

0.63 

59  19.6 

59  46.9 

60  2.0 

+1-37 
0.89 

+0.36 

6 

0  26.3 

1  28.3 

2.49 
2.66 

29.0 
0.6 

1.6 

19 
20 

21 

16  23.8 
16  22.9 
16  ig.i 

16  23.7 
16  21.3 
16  16.3 

60    4.8 
60     1.3 

59  47-4 

+0.10 

-0.38 

0.76 

60     4.5 

59  55.5 
59  37.3 

—0.15 
0.58 
0.91 

2  33-1 

3  37-7 

4  39-0 

2.72 
2.64 
2.46 

2.6 
3.6 
4.6 

22 
23 

24 

16  13.1 
16     5-8 
15  57-5 

16    9.6 
16     1.7 
15  53.2 

59  25.5 
58  58.3 
58  28.2 

—1.04 
1.20 
1.29 

59  12.4 

58  43.5 
58  12.6 

-1. 1 3 
1.25 

1-31 

5  35-5 

6  27.2 

7  15-2 

2.25 
2.07 
1.94 

S.6 
6.6 
7.6 

25 
26 

27 

15  48.9 

15  40.3 
15  31.8 

15  44.6 
15  36.0 
15  27.6 

57  56.8 
57  25.1 
56  53-9 

-1.32 
1.31 
1.28 

57  40-9 

57    9.4 
56  38.6 

-1.32 
1.30 
1.27 

8     0.8 

8  45-4 

9  30-3 

1.87 
1.86 
Z.89 

8.6 

9.6 

10.6 

28 
29 

30 
31 

15  23.5 

15  15-5 
15     8.0 

15     I.I 

15  19-5 
15  ix-7 
15     4-4 
14  58.0 

56  23.5 

55  54-1 
55  26.5 
55     1-2 

-1.25 
1.19 

I.IZ 

0.99 

56    8.6 

55  40-1 
55  13-5 
54  49-7 

—1.22 

1.15 
1.05 
0.92 

10  16.6 

11  5.1 

IX  55-7 

12  48.0 

1.97 
2.07 

2.15 
2.20 

1 1.6 
12.6 
13-6 
14.6 

32 

14  55-1 

14  52.6 

54  39.2 

-0.82 

54  29.9 

-0.72 

13  40.8 

2.19 

15-6 
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THE 

MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Diff. 

Diflf. 

Diff. 

Diff. 

Hour. 

Right  Ascension. 

for 
I  Min. 

Declination. 

for 
zMin. 

Hour. 

Right  AscensioiL 

for 
X  Min. 

Declination. 

for 
1  Min. 

WEDNESDAY  i. 

FRIDAY  3. 

h    m       s 

8 

0       f       If 

•» 

h    m      8 

s 

0      »       » 

if 

O 

14  34  12.68 

2.O9OZ 

S.17     I  31.2 

X2.768 

0 

16  18  12.96 

2.240X 

S.25  II  39-5 

7-315 

I 

14  36  18.17 

2.0931 

17  14  14.6 

12.677 

I 

16  20  27.44 

3.3437 

25  18  54.4 

7.182 

2 

14  38  23.85 

2.O96X 

17  26  52.4 

X2.585 

2 

16  22  42.08 

3.2452 

25  26    1.3 

7.04S 

3 

14  40  29.71 

a.a»a 

17  39  24.7 

12.491 

3 

16  24  56.86 

2.2476 

25  33    o-i 

6.913 

4 

14  42  35-76 

2.Z024 

17  51  51.4 

12.397 

4 

16  27  11.79 

2.2500 

25  39  50.9 

6.778 

5 

14  44  42.00 

2. 1056 

18    4  12.3 

X2.302 

5 

16  29  26.87 

3.2524 

2546  33.5 

6.&13 

6 

14  46  48.42 

2.1087 

18  16  27.5 

X2.205 

6 

16  31  42.09 

2.3547 

25  53    8.0 

6.508 

7 

14  48  55.04 

2.ZXZ8 

18  28  36.9 

12.107 

7 

16  33  57.44 

2.2569 

25  59  34.4 

6.371 

8 

1451     1-85 

2.ZISO 

18  40  40.4 

X2.009 

8 

16  36  12.93 

2.259Z 

26    5  52.5 

6.233 

9 

14  53    8.85 

2. I 183 

18  52  37.9 

XI. 9x0 

9 

16  38  28.55 

2.3613 

26  12    2.4 

6.096 

lO 

14  55  16.04 

a.  Z2i6 

19    4  29.4 

XX. 809 

10 

16  40  44.29 

3.3634 

26  18    4.0 

5.959 

II 

14  57  23.43 

2.Z248 

19  16  14.9 

11.707 

II 

1643    0.15 

3.3654 

26  23  57.4 

S.Sao 

12 

14  59  31.02 

3.1280 

19  27  54.2 

11.604 

12 

16  45  16.13 

2.3673 

26  29  42.4 

5.681 

13 

15    I  38.80 

«.I3Z3 

19  39  27.3 

XI. 500 

13 

16  47  32.22 

2.369Z 

26  35  19. 1 

5.542 

14 

15    346.78 

a.z346 

19  50  54.2 

XI.396 

14 

16  49  48.43 

a. 2709 

26  40  47.4 

5.40a 

15 

15    5  54-95 

a.Z379 

20    2  14.8 

ZX.29I 

15 

16  52    4.74 

3.3727 

26  46    7.3 

5.262 

i6 

15    8    3.32 

2.14x3 

20  13  29.1 

I I. 184 

16 

16  54  21.15 

a. 3744 

26  51  18.7 

S.X2I 

17 

15  10  11.89 

2.1445 

20  24  36.9 

11.076 

17 

16  56  37.66 

3.3760 

26  56  21.7 

4.9S0 

i8 

15  12  20.66 

2.X478 

20  35  38.2 

10.967 

18 

16  58  54.26 

2.2775 

27    I  16.3 

4.839 

19 

15  14  29.63 

2.Z5XZ 

20  46  33.0 

10.858 

19 

17     I  10.95 

2.2789 

27    6    2.4 

4.698 

20 

15  16  38.79 

2.X544 

20  57  21. 1 

Z0.748 

20 

17    3  27.73 

2.3803 

27  10  40. 1 

4.557 

21 

15  18  48.16 

2.x 577 

21    8    2.6 

10. 636 

21 

17     544.59 

2.2816 

27  15    9.2 

4.414 

22 

15  20  57.72 

a. x6xo 

21  18  37.4 

10.524 

22 

17    8    1.52 

2.3828 

27  19  29.8 

4.271 

23 

15  23    7-48 
THI 

2.xd43 

JRSDi 

S.21  29    5.5 
\Y  2. 

10. 41 I 

23 

17  10  18.52 
SAT 

3.2839 

rURDi 

S.27  23  41.8 
PlY  4. 

4.129 

O 

15  25  17-44 

a.xG76 

S.21  39  26.7 

10. 397 

0 

17  12  35.59 

3.3850 

S.27  27  45-a 

3.986 

I 

15  27  27.59 

2.1708 

21  49  41. 1 

10.182 

I 

17  14  52.72 

2.3860 

27  31  40.0 

3.843 

2 

15  29  37-94 

2.174X 

21  59  48.5 

10.066 

2 

17  17    9.90 

3.2868 

27  35  26,3 

3.700 

3 

15  31  48.49 

2.1774 

22    9  48.9 

9.949 

3 

17  19  27.14 

3.2877 

2739    4.0 

3.556 

4 

15  33  59.23 

2.X806 

22  19  42.3 

9.831 

4 

17  21  44.43 

a. 8885 

2742  33.1 

3.4»2 

5 

15  36  10.16 

2.X838 

22  29  28.7 

9.713 

5 

17  24    1.76 

2.8891 

27  45  53.5 

3.26S 

6 

15  38  21.29 

2.1870 

2239    7.9 

9.594 

6 

17  26  19.12 

3.3897 

2749    5.3 

3.124 

7 

15  40  32.61 

2.Z903 

22  48  39.9 

9.474 

7 

17  28  36.51 

2.3902 

27  52    8.4 

3.980 

8 

154244.13 

2.1934 

22  58    4.7 

9-353 

8 

17  30  53.93 

3.3906 

27  55    2.9 

8.836 

9 

15  44  55.83 

3.X966 

23    7  22.2 

9.231 

9 

17  33  11.38 

2.9909 

27  57  48.7 

2.692 

10 

1547    7.72 

2.1997 

23  16  32.3 

9.108 

10 

17  35  28.84 

3. 391 I 

28    0  25.9 

2.548 

II 

15  49  19.80 

2.2038 

23  2535.1 

8.984 

II 

173746.31 

3.39x3 

28    2  54.4 

8.403 

12 

15  51  32.06 

2.2059 

23  34  30.5 

8.860 

12 

17  40    3.79 

2.3914 

28    5  14.3 

2.258 

13 

15  53  44-51 

2.2089 

23  43  18.4 

8.736 

13 

17  42  21.27 

3.2913 

28    7  25.5 

2.  1 14 

14 

15  55  57.14 

3.2x19 

23  51  58.8 

8.610 

14 

17  44  38.75 

3.3912 

28    9  28.0 

1.970 

15 

15  58    9.95 

2.3x49 

24    0  31.6 

8.483 

15 

17  46  56.22 

3. 391 I 

28  II  21.8 

I.S26 

i6 

16    0  22.93 

3.3179 

24    8  56.8 

8.356 

16 

17  49  13.67 

2.2908 

28  13    7.0 

X.681 

17 

16    2  36.09 

3.3208 

24  17  14.3 

8.228 

17 

17  51  31.10 

2.2904 

28  14  43.6 

1.536 

i8 

16    4  49.43 

a. 2337 

24  25  24.2 

8.  too 

18 

17  53  48.51 

S.S899 

28  16  II. 5 

1.39a 

19 

16    7    2.94 

3.3266 

24  33  26.3 

7.971 

19 

17  56    5.89 

3.8693 

28  17  30.7 

1.848 

20 

16    9  16.62 

3.2394 

24  41  20.7 

7.841 

20 

17  58  23.24 

3.3887 

28  18  41.3 

1.104 

21 

16  II  30.46 

3.23az 

2449    7.2 

7.710 

21 

18    040.54 

2.2880 

28  19  43.2 

0.960 

22 

16  13  44.46 

2.8348 

24  56  45.9 

7.579 

22 

18    2  57.80 

2.8873 

28  20  36.5 

0.816 

23 

16  15  58.63 

2.2375 

25    4  16.6 

7.447 

23 

18    5  15.01 

a. 2863 

28  21  21. ts 

0.673 

24 

16  18  12.96 

3.a40x 

S.25  II  39.5 

7.315 

24 

18    7  32.16 

8.8853 

S.28  21  57.3 

0.530 
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THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hour. 


Right  Atcwisson. 


Diff. 

for 

z  Min. 


Declination. 


DifiF. 

for 

X  Min. 


Hoot. 


Right  Ascension. 


Diff. 

for 
z  Min. 


Declination. 


Diff. 

tor 

z  Min. 


O 

I 
2 

3 

4 

5 
6 

7 
8 

9 

10 

II 

12 

13 

15 
i6 

17 
i8 

19 

20 
21 
22 

23 


O 

I 
2 

3 

4 

5 
6 

7 

3 

9 

ID 
II 
12 

13 

H 

15 
16 

18 
19 

20 
21 
22 
23 
24 


h  m 
8  7 
8  9 
8  12 
8  14 
8  16 
8  18 
8  21 
8  23 
8  25 
8  28 
8  30 
8  32 

834 
837 

839 

8  41 

843 
846 

848 

8  50 

8  52 

855 
857 
859 


SUNDAY  5. 

t  t 

32.16  a.a853 

49.25  a.a843 

6.28  2.383a 

23.23  a.aSao 


TUESDAY  7. 


40.11 
56.91 
13-62 
30.24 
46.77 

3.20 
19.52 
35.73 
51.83 

7.81 

23.66 

39.38 

54.97 
10.43 

25.75 
40.92 

55.93 
10.79 

25.50 
40.04 


a.a8o7 

2.8793 
a. 3778 
a.a76a 
3.2746 
2.2729 
3.3711 
2.2693 
3.2673 
3.36S3 
3.2631 
2.2609 
3.3587 
2.2564 
2.2540 
3.3515 
3.3489 
3.3463 

3.3437 
3.2410 


S.28 
28 
28 
28 
28 
28 
28 
28 
28 
28 

28 
28 

28 

28 
28 

28 

28 
28 
28 
28 

28 

28 

27 
S.27 


9 
9 

9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 


I 

4 
6 

8 

10 

13 
15 

17 

19 
21 

24 
26 
28 
30 
32 
35 
37 
39 
41 

43 
46 

48 

50 

52 

54 


MONDAY  6. 

S.27 
27 

27 
27 

27 

27 

27 
27 

27 
27 

27 

27 

27 
27 

27 

26 

26 

26 

26 
26 
26 
26 
26 
26 
S.26 


54-41 

2.3383 

8.61 

3.3353 

22.64 

a. 3323 

36.49 

2.2293 

50.16 

3.3363 

3.65 

3.3233 

16.95 

3.3300 

30.05 

3.3168 

42.96 

a.ax35 

55.68 

3.3I03 

8.19 

3.3069 

20.50 

3.3035 

32.60 

3.300O 

44.49 

2.1964 

56.17 

2.1918 

7.63 

2.1893 

18.88 

3.1856 

29.91 

3. Z819 

40.71 

3. 1783 

51.29 

a.x745 

1.65 

3.1707 

11.78 

2.1G69 

21.67 

2.1630 

31.33 

2.1591 

40.76 

«.i55a 

21  57.3 

22  24.8 

22  43.7 
22  54.0 

22  55.7 
22  48.9 
22  33.6 

22  9.8 

21  37.5 
20  56.7 

20     7.4 

19     9.6 

18  3.4 
16  48.9 
15  26.0 

13  54.8 
12  15.2 
10  27.3 

83I.I 

6  26.7 
4  14.0 

I  53.1 
59  24. 1 
56  47.0 

54    1.8 

51  8.5 

48    7-1 

44  57.7 
41  40.4 

38  15. 1 

34  41.9 
31    0.8 

27  II. 9 

23  15.3 

19  10.7 

14  58.5 

lo  38.6 

6  II. o 
135.8 

56  53. I 

52  2.8 

47  5.0 
41  59.8 

3647.1 
31  27.0 

25  59.6 

20  24.9 

14  43.0 

8  53-9 


0.530 
0.386 
0.343 
— 0.101 
+0.043 
0.18s 
0.327 

0.469 
0.610 
0.751 
0.893 
z.o3a 
Z.X73 

Z.3X3 

1.45a 

1.591 
1.739 
Z.867 
3.005 
3.143 
3.279 
3.4x6 

3.55X 

3.686 


2.831 

•955 
.069 

aa3 

.356 
.488 
.619 
750 
.S8x 
.010 

.139 
.368 

.396 

.523 
.649 

.775 
.90X 
.036 
.150 
.a73 
>39S 
.517 
.638 

.759 
.879 


O 

I 

2 

3 

4 

5 
6 

7 

8 

9 
10 

II 

12 

13 

14 

15 
16 

17 
18 

19 
20 

21 

22 

23 


o 
I 
2 

3 
4 

5 

6 

7 

8 

9 
10 

II 

12 

13 

14 

15 
i6 

17 
18 

19 
20 

21 

22 

23 
24 


h     m 

19  54 
1956 
1958 

20  I 

3 
5 
7 
9 


20 
20 
20 
20 


20  II 
20  13 
20  16 
20  18 
20  20 
20  22 
20  24 
20  26 
20  28 
20  30 
20  32 

2034 
20  36 

20  39 

20  41 

2043 


2045 
2047 

20  49 
20  51 
20  53 
20  55 

2057 
2059 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 


8 
40.76 

49.95 
58.90 

7.62 

16.10 

24.34 

32.33 
40.08 

47.59 
54.85 

1.86 
8.63 

15.15 
21.42 

27.45 

33.23 
38.76 

44.04 

49.07 
53.86 

58.40 
2.69 
6.74 

10.54 


t 

3.155a 
3.Z51S 

a. 147a 
2. Z433 

3.139a 
3.135a 
3.131a 
3.1371 

3.Z3SZ 
3.ZI9O 

3.XX49 

3.ZZ07 

3.1066 
2.1025 

3.0984 
3.0943 

3.0901 
3.0860 
3.0819 
3.0777 
3.0736 
3.o«95 
a. 0653 
3.06ZZ 


S.26 
26 


8 
2 

25  56 
25  50 
2544 
2538 

2531 
2524 

25  18 

25  II 

25  4 
2457 
2449 
24  42 

2435 
2427 

24  20 

24  12 

24  4 
23  56 
23  48 
23  40 
2331 

S.23  23 


I 

3 
5 
7 

9 

II 

13 
15 

17 
19 

21 

23 

25 

27 

29 
31 

33 


WEDNESDAY  8. 

S.23  15 
23  6 
22  57 
2249 
22  40 
22  31 
22  22 
22  12 
22    3 

21  54 
21  44 

21  35 
21  25 

21  15 
21  5 
20  56 
2045 

2035 
20  25 

20  15 

20    5 

19  54 

1943 

1933 
S.19  22 


14.09 

3.0571 

17.40 

2.053X 

20.46 

2.0490 

23.28 

3.0450 

25.85 

3.0409 

28.18 

3.03G8 

30.27 

3.0328 

32.12 

3.0288 

33.73 

3.0S49 

35.11 

3.0210 

36.25 

3.0170 

37.15 

3. 01 31 

37.82 

3.0093 

38.26 

3.0053 

38.47 

3.00x5' 

38.45 

1.9977 

38.20 

1.9940 

37.72 

1.9903 

37.02 

X.9866 

36.10 

Z.9829 

34.97 

1.979a 

33.62 

1.9756 

32.05 

1.9721 

30.27 

Z.9686 

28.28 

X.965I 

53.9 
57.6 

54.1 
43.6 

26.0 

1.4 
29.9 

51.5 

6.2 

14. 1 

15.2 

9.5 
57.2 
38.2 

12.6 

40.5 

1.8 
16.7 
25.2 

27.3 
23.1 
12.6 
55.8 
32.9 


3.8 
28.6 

47.3 
0.0 

6.8 

7.7 
2.7 

51.8 

35.2 
12.8 

44.7 
ii.o 

31.7 
46.8 

56.4 

0.5 

59.1 
52.4 

40.4 
23.0 

0.4 

32.6 

59.7 
21.6 

38.5 


5.879 
5.998 

6.x  17 

6.234 

6.35« 
6.468 

6.583 
6.698 
6.8x3 

6.935 
7.038 
7.150 
7.36Z 

7.37» 
7.481 

7-590 
7.698 
7.805 
7.9x3 
8.0x8 
8.Z23 
8.238 
8.331 
8.433 


8.535 
8.637 
8.738 
8.838 

8.937 
9.035 
9*133 
9.230 
9.326 

9.4a» 
9.515 
9.609 
9.702 

9-794 
9.886 

9.977 
ZO.067 
10.156 

10.245 
10.333 
ZO.430 

10.507 
10.593 
Z0.676 
ZO.760 
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THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Diff. 

DifiF. 

Diff. 

DifiF. 
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for 

Declination. 
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for 
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for 
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I  Min. 

I  Min. 

1  Min. 

THURSDAY  g. 

SATURDAY  11. 

h 

m       s 

8 

or            f* 

m 

h    m        s 

s 

Of                   H 

M 

O 

21 

33  28.28 

X.9651 

S.19  22  38.5 

10.760 

0 

23     443.16 

1.859a 

S.  9  22  42.0 

13.965 

I 

21 

35  26.08 

1.96x7 

19  IX  50.3 

10.844 

I 

23    6  34.69 

1.8585 

9    8  42.6 

14.014 

2 

21 

37  23.68 

1.9583 

19     057.1 

10.927 

2 

23    8  26. 18 

1.8579 

8  54  40.3 

14.063 

3 

21 

39  21.07 

X.9S49 

18  49  59.0 

11.009 

3 

23  10  17.64 

1.8574 

8  40  35.1 

X4.1ZI 

4 

21 

41  18.26 

1.9516 
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6  58  27.3 

X5.a7a 

12 

14  44  32.36 

a. 0780 

18    4  23.0 

12.070 

13 

13    9  53.69 

1.9693 

7  13  42.4 

i5.a3x 

13 

144637.14 

2.08x4 

18  16  24.5 

XX. 978 

14 

13  II  51.87 

X.9703 

7  28  54.9 

15.188 

14 

144842.13 

a.0849 

18  28  20.4 

XX. 885 

15 

13  13  50.12 

1.9713 

7  44    4.8 

15.144 

15 

14  50  47.32 

a. 0883 

18  40  10.7 

X1.791 

i6 

13  15  48.42 

i.97a3 

7  59  12. 1 

15.099 

16 

14  52  52.72 

2.0917 

18  51  55.3 

X1.696 

17 

13  17  46.79 

X.9734 

8  14  16.7 

15.053 

17 

14  54  58.32 

a.  0952 

19    3  34-1 

11.599 

i8 

13  19  45.23 

1.9746 

8  29  18.5 

X5.006 

18 

1457    4.14 

2.0987 

19  15    7.1 

11.902 

19 

13  21  43.74 

1.9759 

8  44  17.4 

14.958 

19 

14  59  10.17 

2. 1022 

19  26  34.3 

11.404 

20 

13  23  42.33 

X.9773 

8  59  13.4 

14.909 

20 

15    I  16.41 

2. XO58 

19  37  55.6 

11.304 

21 

13  25  41.01 

1.9787 

9  14    6.4 

14.858 

21 

15    3  22.86 

2.1093 

19  49  10.9 

ix.ao4 

22 

13  27  39.77 

X.980Z 

9  28  56.3 

14.806 

22 

15    529.52 

2.xia8 

20    0  20.2 

11.X03 

23 

13  29  38.62 

X.9816 

9  43  43. 1 

14.754 

23 

15    7  36.40 

3.1x64 

20  II  23.3 

IX.OOX 

24 

13  31  37.57 

t.gSsa 

S.  9  58  26.8 

14.701 

24 

15    943.50 

2.1200 

S.20  22  20.3 

10.898 

XII. 


MAY,  1912. 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Diff. 

DiiE. 

Diff. 

Diff. 

Hour. 

Right  Ascension. 

for 
I  Min. 

Declination. 

for 
X  Min. 

Hoar. 

Right  AacenaioiL 

for 

xMin. 

Declinatioii. 

for 
zMin. 

WED 

NESD 

AY  29. 

FRIDAY 

31. 

h    m       s 

8 

1            0          r            *» 

N 

h    m       s 

8 

e         r          m 

m 

O 

15     94350 

2.X900 

S.  20  22  20.3 

XO.898 

0 

16  55  22.26 

2.2684 

S.  26  50    8.0 

4.979 

I 

15  II  50.81 

3. 1236 

20  33  II.O 

10.794 

I 

16  57  38.42 

2.2703 

26  55     2.1 

4.833 

2 

15  13  58.33 

2.1273 

2043  55.5 

XO.689 

2 

16  59  54.70 

2.2722 

26  59  47.9 

4.693 

3 

15  16     6.07 

2. 1308 

20  54  33.7 

10.  583 

3 

17    2  11.09 

2.2739 

27    425.3 

4.553 

4 

15  18  14.03 

2.1344 

21    5    5.5 

10.477 

4 

17    427.57 

2.2755 

27    8  54.2 

4.41a 

5 

15  20  22.20 

a. 1380 

21  15  30.9 

10.369 

5 

17    644.15 

3.2773 

27  13  14.7 

4.272 

6 

15  22  30.59 

2.14x6 

21  25  49.8 

10.960 

6 

17    9    0.83 

2.2787 

27  17  26.8 

4.X3X 

7 

15  2439.19 

2.1452 

21  36    2.1 

XO.I5O 

7 

17  II  17.59 

2.2800 

27  21  30.4 

3.988 

8 

15  26  48.01 

2.1488 

21  46     7.8 

XO.O39 

8 

17  13  34.43 

3.3813 

27  25  25.4 

3.847 

9 

15  28  57.05 

2.1524 

21  56    6.8 

9.928 

9 

17  15  51.35 

3.3826 

27  29  12.0 

3.706 

lO 

15  31    6.30 

2.1559 

22    559.1 

9.8X6 

10 

17  18    8.34 

2.2838 

27  32  50. 1 

3.563 

II 

15  33  15.76 

a. 1595 

22  15  44.7 

9.703 

II 

17  20  25.40 

2.2848 

27  36  19.6 

3.420 

12 

15  35  25.44 

2. 1631 

22  25  23.4 

9.588 

12 

17  22  42.52 

3.2858 

27  39  40.5 

3.278 

13 

15  37  35.33 

2.1667 

22  34  55.3 

9.473 

13 

17  24  59.69 

3.2867 

27  42  52.9 

3.135 

14 

15  39  45.44 

2.1703 

22  44  20.2 

9.357 

14 

17  27  16.92 

2.2876 

27  45  56.7 

a.991 

15 

^541  55.76 

2.1738 

22  53  38.1 

9.240 

15 

17  29  34.20 

3.2883 

27  48  51.8 

2.848 

16 

15  44    6.29 

2.177a 

23     2  49.0 

9.X23 

16 

1731  51.51 

2.2888 

27  51  38.4 

3.705 

17 

15  46  17.02 

2.1807 

23  II  52.8 

9.004 

17 

17  34    8.86 

2.2894 

27  54  16.4 

3.56X 

18 

15  48  27.97 

2.1842 

232049.5 

8.885 

18 

17  36  26.24 

2.2898 

27  5645.7 

3.4x7 

19 

15  5039.12 

2.1876 

23  29  39.0 

8.765 

19 

17  38  43.64 

3.2902 

27  59    6.4 

3.273 

20 

15  52  50.48 

a. 1910 

23  38  21.3 

8.643 

20 

17  41     1.06 

2.2904 

28    I  18.5 

3.x  30 

21 

15  55    2.04 

a. 1943 

23  46  56.2 

8.522 

21 

17  43  18.49 

2.2906 

28    3  22.0 

1.986 

22 

15  57  13.80 

a. 1977 

23  55  23.9 

8.400 

22 

17  45  35.93 

2.2907 

28    5  16.8 

1.842 

23 

15  59  25.77 

a.ioxi 

S.  24    344.2 

8.276 

23 

17  47  53.37 

2.2907 

S.  28    7    3.0 

X.698 

THU 

rRSD^ 

lY  30. 

SATUR 

DAY, 

JUNE  I. 

0 

16    I  37-93 

2.2043 

S.  24  II  57.0 

8.x  52 

0 

17  50  io.8i 

2.3906 

S.  28    840.5 

1.554 

I 

16    3  50.29 
16    6    2.84 

2.2076 
2.2x08 

24  20     2.4 
24  28     0.2 

8.027 
7.901 

2 

3 

16    8  15.59 

2.2x40 

24  35  50.5 

7.775 

4 

16  10  28.52 
16  12  41.64 

2.2171 

24  43  33.2 

7.648 

PHASES  i 

OF  Tl 

HIE  MOON. 

5 

2.2202 

24  51     8.3 

7.5*0 

6 

16  14  54.94 

2.2232 

24  58  35.6 

7.391 

7 

8 

16  17    8.42 
16  ig  22.08 

2.2262 

M       QJIJtJ* 

25    5  55-2 
25  13    7.0 

7.262 

2.2292 

7.132 

9 

16  21  35.92 

2.2321 

25  20  II.O 

7.002 

d      1 

1       xn 

10 
II 

16  23  49-93 
16  26    4. 1 1 

2.2349 
2.2377 

25  27    7.2 
25  33  55.4 

6.870 
6.738 

c 

Last  Quarte 

jr    . 

May     8  2 

I    56.1 

12 

16  28  18.46 

2.2405 

25  40  35-7 

6.605 

• 

New  Moon 

.     • 

.     .     .      16  i( 

3    13.6 

13 

16  30  32.97 

2.3432 

25  47    8.0 

6.472 

:d 

First  Quarts 

at* 

.     .     .     23     \ 

2    II. 3 

14 

16  32  47.64 

2.2458 

25  53  32.3 

6.338 

0 

Full  Moon 

.        • 

.     .     .     30  I 

I    29.6 

15 
16 

16  35    2.46 
16  37  17.44 

2.2483 

25  59  48.6 

26  5  56.8 

6.204 

3.2509 

6.069 

^^ 

17 

163932.57 

2.2533 

26  II  56.9 

5.934 

d          h 

18 
19 

16  41  47.83 
16  44    3.24 

3.2557 

2.2580 

26  17  48.9 
26  23  32.7 

5.798 
5.662 

c 

Apogee     . 

.         . 

.     .      May      ' 

7     8.0 

o/\ 

16  46  18.79 

2.2602 

26  29    8.3 

5.524 

c 

Perigee     . 

.     ...     II 

3     4.6 

zo 

21 

\  16  48  34.47 
16  50  50.28 

2.2G24 

2.2645 

26  34  35.6 
26  39  54.7 

5.387 
5.249 

22 

23 

16  53    6.21 

2.2665 

2645    5.5 

5.XIX 

24 

16  55  22.26 

2.2684 

S.  26  50    8.0 

4.97a 

62 


JUNE,  1912. 


AT  GREENWICH  APPARENT  NOON. 


Day  oft 
the  Week. 

Day  of  the 
Month. 

THE  SUN'S 

Sidereal 
Time  of 
Semidi- 
ameter 
Passing 

Me- 
ridian. 

Equation  of 

Time,  to  be 

Subtracted 

from 

Diff. 
for 

Apparent  Right 
Ascension. 

Diff.  for 
I  Hour. 

Apparent  Decli- 
nation. 

Diff.  for 
I  Hour. 

Semidiam- 
eter. 

Added  to 

Apparent 

Time, 

z  Hour. 

h     m       8 

8 

e         »          '» 

ft 

t        §» 

s 

m      8 

s 

Sat. 

I 

4  35  58.34 

10.226 

N.22     252.4 

+20.50 

15  47.95 

68.37 

2  25.28 

0.369 

SUN. 

2 

440    3.97 

10.243 « 

22  1052.7 

19.54 

15  47.81 

68.43 

2  16.24 

0.385 

Mon. 

3 

4  44    9-99 

10.259 

22  18  29.8 

18.57 

15  47-67 

68.49 

2     6.80 

0.401 

Tues. 

4 

4  48  16.40 

10.274 

22  25  43.7 

+17.59 

15  47.54 

68.54 

I  56.97 

0.417 

Wed. 

S 

45223.18 

10.289 

2232  34.1 

i6.6i 

15  47.41 

68.59 

I  46.77 

0.432 

Thur. 

6 

4  56  30-30 

10.303 

22  39     0.9 

15.62 

15  47.28 

68.64 

I  36.23 

0.446 

Frid. 

7 

5    037.76 

10.317 

2245     4.0 

+14.63 

1547.16 

68.68 

I  25.36 

0.459 

Sat. 

8 

5    4  45-54 

10.330 

22  50  43.2 

13.63 

15  47.04 

68.72 

I  14.18 

0.472 

SUN. 

9 

5    853.61 

10.342 

22  55  58.3 

12.63 

15  46.92 

68.75 

I     2.70 

0.484 

Mon. 

lO 

513    1-95 

10.353 

23     049.3 

+H.62 

15  46.81 

68.78 

0  50.96 

0.495 

Tues. 

II 

5  17  10.55 

10.363 

23     5  16.0 

10.61 

15  46.71 

68.81 

0  38.96 

0.505 

Wed. 

12 

5  21  19.37 

10.372 

23    9  18.4 

9.59 

15  46.62 

68.84 

0  26.73 

0.514 

Thur. 

13 

5  25  28.39 

10.380 

23  12  56.3 

+  8.57 

15  46.53 

68.86 

014.30 

0.521 

Frid. 

15 

5  29  37-59 
5  33  46.93 

10.386 

ia39i 

23  16    9.6 
23  18  58.2 

7.54 
6.51 

15  46.44 
15  46.36 

68.88 
68.90 

0     1.69 

0.528 

Sat. 

0  11.06 

0.533 

SUN. 

i6 

5  37  56.39 

10.395 

23  21  22.1 

+  5.48 

15  46.28 

68.91 

0  23.93 

0.537 

Mon. 

17 

542    5-94 

X0.399 

23  23  21.2 

4-45 

15  46.20 

68.92 

0  36.90 

0.540 

Tues. 

i8 

5  46  15.56 

10.401 

23  24  55-5 

3.41 

1546.13 

68.93 

049.92 

0.542 

Wed. 

19 

55025.21 

10.402 

23  26    5.0 

+  2.38 

15  46.08 

68.93 

I     2.97 

0.543 

Thur. 

20 

5  54  34.87 

10.401 

23  26  49.7 

1.34 

15  46.03 

68.94 

I  16.03 

0.544 

Frid. 

21 

55844-51 

10.400 

2327    9.5 

+  0.31 

15  45.98 

68.94 

I  29.08 

0.543 

Sat. 

22 

6    254.10 

10.398 

2327    4.5 

-  a72 

1545.94 

68.93 

I  42.08 

0.540 

SUN. 

23 

6    7    3.63 

10.394 

23  26  34.7 

1.76 

15  45.90 

68.93 

I  55.02 

0.536 

Mon. 

24 

611  13.07 

10.390 

23  2540.1 

2.79 

15  45.86 

68.92 

2     7.87 

0.532 

Tues. 

35 

6  15  22.40 

10.385 

23  24  20.7 

-  3-82 

15  45.82 

68.91 

2  20.60 

a528 

Wed. 

26 

6  19  31.60 

10.380 

23  22  36.7 

4.85 

15  45.79 

68.89 

2  33.20 

0.523 

Thur. 

27 

6  23  40.65 

10.373 

23  20  28.0 

5.87 

15  45.76 

68.87 

2  45.65 

0.516 

Frid. 

28 

6  27  49.53 

10.366 

23  17  54.8 

-  6.89 

1545.73 

68.85 

2  57-94 

0.508 

Sat. 

29 

6  31  58.22 

10.358 

231457.2 

7.91 

1545-71 

68.82 

3  10.05 

0.500 

SUN. 

30 

6  36    6.70 

10.349 

23  II  35.1 

8.92 

15  45-69 

68.79 

3  21.95 

0.491 

Mon. 

31 

6  40  14.96 

10.340 

N.23    748.6 

-  9-93 

1545-68 

68.76 

3  33.61 

0.481 

NoTB. — ^The  mean  time  of  semidiameter  passing  may  be  found  by  subtracting  os.19  from  the  sidereal  time. 

The  sign  +  prefixed  to  the  hourly  change  of  declination  indicates  that  north  declinations  are  increasing; 
the  sign  —  indicates  that  north  declinations  are  decreasing. 


n. 
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AT  GREENWICH  MEAN  NOON. 


Dav  of 
the  Week. 


Sat. 

SUN. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

SUN. 

Mon. 
Tues. 
Wed. 

Thur. 

Frid. 

Sat. 

SUN 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

SUN. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

SUN. 

Mon. 


5*38 

Q 


I 
2 

3 

4 

5 
6 

7 
8 


lO 

II 

12 

13 
14 
15 

i6 

17 
i8 

20 

21 

22 
23 
24 

25 
26 

27 

28 
29 
30 

31 


THE  SUN'S 


Apparent  RiRht 
Ascension. 


h       ID  8 

4  35  58.74 

440  4-35 
4  44  10.35 

4  48  16.74 
4  52  23.49 

4  56  30.58 

5  o  38.01 

5  445.76 
5    853.80 

513  2.10 
5  17  10.65 

5  21  19.43 

5  25  28.42 

5  29  37.59 
5  33  46.90 

5  37  56.33 
542  5.84 
5  46  15-42 

5  50  25.03 

5  54  34.65 

5  58  44.25 

6  253.81 
6  7  3.30 
611  12.70 

6  15  22.00 
6  19  31.17 
6  23  40.18 

6  27  49.02 
6  31  57.68 
636    6.13 


6  40  14.36     10.338 


DiflLfor 
X  Hoar. 


8 
0.225 

0.242 

0.258 

0.273 
0.288 
0.302 

0.316 
0.328 
0.340 

0.351 
0.361 

0.371 

0.379 
0.385 

0.390 

0.394 
0.398 

0.400 

0.401 
0.401 

0.399 

0.397 
0.393 
0.389 

0.384 

0.379 
0.372 

0.365 

0.356 
0.347 


1 


Apparent  Decllna- 
tioiL. 


N.22  2  53.2 
22  1053.4 
22  18  30.5 

22  25  44.3 
22  32  34.6 
22  39   1.3 

2245  4.3 
22  50  43.5 

22  55  58.6 

23  049.5 

23  5  16.2 
23  9  18.5 

23  1256.3 
23  16  9.6 
23  18  58.2 

23  21  22.1 
23  23  21.2 

232455.5 

23  26  5.0 
23  26  49.7 

2327  9.5 

2327  4-5 

23  26  34.7 
23  2540.1 

23  24  20.8 

23  22  36.9 
23  20  28.3 

23  17  55.2 
23  14  57.6 
23  II  35.6 

N.23   749.2 


DiflLfor 
X  Hour. 


+20.49 

19.53 
18.56 

+17.59 
16.61 

15.62 

+14.63 
13.64 
12.63 

+11.62 
10.61 

9.59 

+  8.57 

7.54 
6.51 

+  5.48 

4.45 
3.41 

+  2.38 

1.34 
+  0.31 

-  0.72 
1.76 
2.79 

-  3.82 
4.85 
5.87 

-  6.89 
7.91 
8.92 

-  9.93 


Sanation  of 

Time,  to  be 

Added  to 


Subtracted 

from 
Mean  Time. 


m       8 
2  25.28 

2  16.23 

2     6.78 

I  56.95 
I  46.76 

I  36.22 

I  25.35 
I  14.17 
I     2.69 

o  50.94 

o  38.95 
o  26.73 

o  14.30 
o    1.69 


O  II 


.06 


o  23.93 
o  36.89 

0  49.91 

1  2.96 
I  16.02 
I  29.07 

I  42.07 

I  5500 

2     7.84 

2  20.58 

2  33.19 
2  45.64 

2  57.92 

3  10.02 
3  21.92 

3  33.58 


Diflf.for 
xHour. 


8 
0.369 

0.385 
0.401 

0.417 
0.432 
0.446 

0.459 
0.472 

0.484 

0.495 
0.505 
0.513 

0.521 
0.528 

0.533 

0.537 
0.541 

0.543 

0.544 
0.544 
0.543 

0.540 

0.537 
0.533 

0.528 
0.522 

0.515 

0.508 
0.500 
0.491 

0.481 


NoT&i—The  semidiameter  for  mean  noon  may  be  assumed  the  same  as  that  for  apparent  noon. 
The  8if;n  +  prefixed  to  the  hourly  change  of  declination  indicates  that  north  declina- 
tions are  increasing;  the  sign  —  indicates  that  north  declinations  are  decreasing. 


Sidereal  Time, 

or  Right  Ascen^ 

8ion  of  Mean 

Son. 


h    m       8 
4  38  24.02 

4  42  20. 5& 

44617.13 
45013.69 

4  54  10.25 
458    6.8i 

5  2    3.37 

5  559.9s 
5    956.4S 

5  13  5304 
51749.60 

5  21  46.16 

5  25  42.72 
5  29  39.28 

5  33  35.84 

5  37  32.39 
5  41  28.95 

5  45  25.51 

5  49  22.07 

5  53  18.63 
55715.19 

6  I  11.75 
6  5  8.30 
6    9    4.86 

6  13  1.42 
6  16  57.98 
6  20  54.54 

6  24  51.10 
6  28  47.66 
6  32  44.22 

6  36  40.77 


Diff.  for  x  Hoar» 

+9'.8565. 
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JUNE,  1912. 


III. 


AT  GREENWICH  MEAN  NOON. 


I 
2 

3 

4 

S 
6 

7 
8 


lO 

II 

12 

13 

H 
15 

i6 

17 
i8 

19 

20 
21 

22 

23 
24 

25 
26 

27 

28 

29 
30 

31 


o 

Q 


53 
54 
55 

56 
57 
58 

59 
60 

61 

62 

63 
64 

65 
66 

67 

68 

69 
70 

71 
72 

73 

74 

75 
76 

77 
78 
79 

80 
81 
82 


183 


THE  SUN'S 


Tme  Longitude. 


70  36     3.0 

71  33  29.7 

72  30  55'^ 

73  28  20.7 

742545-1 
7523    8.8 

76  20  31.9 

77  17  54-4 

78  15  16.4 

79  12  37.9 

80  9  58.9 

81  719.5 

82  4  39-5 

83  I  59.0 

83  59  18.0 

84  56  36.4 

85  53  54-1 

86  51  II. I 

87  48  27.4 

88  45  43.0 


K' 


35  48.4 

33  14-9 
30  40.6 

28    5.5 

25  297 
22  53.2 

20  16.1 

17  38.4 
15    0.3 


12  21.6 
942.4 

7 


2.8 


4  22.6 

I  41.9 

59    0,7 

56  18.9 

53  36.4 
50  53-3 

48    9-4 
45  24.8 


"y  ^'*  J/*'-' 

^^  O^-'t- 

90  40  12.0 

91  37  25.5 

92  34  38.3 

39  53-3 
37    6.6 

34  19-3 

9331  50.6 

94  29    2.4 

95  26  13.9 

31  31-4 
28  43.0 

25  54-3 

962325.1 

97  20  36.0 

98  1746.8 

23  5-3 
20  16.1 

17  26.7 

99  14  57'^ 

14  37.2 

Diff.  for 
I  Hour. 


143-63 
143-59 
143-56 

143.53 
143-50 

143-47 

143-45 
143-43 
143-41 

143-39 
143-37 
143-34 

143-32 
143-30 
143-28 


Latitude. 


-0.79 
0.83 
0.84 

—0.82 
0.78 
0.71 

— 0.62 
0.51 
0.39 

— 0.26 

—0.13 

0.00 

+0.1 1 
0.19 
0.25 


Logarithm  of  the 

Radius  Vector  of 

the  Earth. 


143-25 

+0.28 

143.22 

0.28 

143-19 

0.25 

143-16 

+0.18 

143.13 

4-0.09 

143.10 

—0.02 

143.07 

—  0.14 

X43-05 

0.27 

143-02 

0-39 

143.00 

—0.50 

142.98 

0.60 

142.97 

0.69 

142.96 

—  0.76 

142.95 

0.80 

M2.95 

0.80 

142.95 

-0-79 

0.006  1630 
0.006  2264 
0.006  2884 

0.006  3490 
0.0064081 
0.006  4657 

0.006  5216 
0.006  5757 
0.006  6279 

0.006  6780 
0.006  7260 
0.006  7717 

0.006  8149 
0.006  8556 
0.006  8936 

0.006  9290 
0.006  9618 
0.0069921 

0.007  0199 

0.007  0453 
0.007  0686 

0.007  0898 
0.007  1090 
0.007  1264 

0.007  1422 

0.007  1564 
0.007  1690 

0.007  1800 
0.007  1895 
0.007  1975 

0.007  2040 


Diff.  for 
X  Hour. 


+26.7 
26.2 
25.6 

+25.0 
24.3 
23.6 

+22.9 
22.1 
21.3 

+20.4 
19.5 
18.5 

+17.5 
16.4 

15.3 

+14.2 

13.I 
12. 1 

+11. 1 

10.2 

9-3 

+  8.5 

7-7 
6.9 

+  6.2 

5-5 
4-9 

+  4.3 
3-7 
3-1 

•»•  2.4 


Mean  Time  of 
Sidereal  Noon. 


NoTS. — The  longitudes  in  the  column  A  are  referred  to  the  true  equinox  of  their  own  date,  while 
those  in  the  column  \'  are  referred  to  the  mean  equinox  of  the  beginning  of  the  Bes- 
selian  fictitious  year. 


m 


s 


9  18  25.68 

9  14  29.77 
9  10  33.86 

9  637.94 
9  242.03 
8  58  46.12 

85450.21 

85054-30 
8  46  58.38 

843  2.47 
839  6.56 
8  35  10.64 

8  31  14-73 
8  27  18.82 

8  23  22.91 

8  19  26.99 
8  15  31.08 

81135-17 

8    739.26 

8  3  43-34 
7  59  47-43 

75551-52 
7  51  55-60 
7  47  59.69 

7  44    3-78 

740  7.87 
73611.95 

7  32  16.04 
7  28  20.13 
7  24  24.22 


17  2028.30 


Diff.  for  I  Hour, 

— g«.8ag6. 

(Table  II.) 
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GREENWICH  MEAN  TIME. 


s 

THE  MOON'S 

a 
1 

SBMIDIAMBTBR. 

HORIZONTAL  PARALLAX. 

UPPER  TRANSIT. 

AGE. 

1 

Noon. 

Midnight 

Noon. 

Diff.  for 
z  Hour. 

Midnight. 

Diff.  for 
I  Hour. 

Meridian  of 
Greenwich. 

Diff.  for 
X  Hour. 

Noon. 

I 
2 

3 

1           m 

14  55-1 

14  50-4 
14  47.2 

t          n 

14     52.6 
14    48.6 
14    46.4 

54  39.2 
54  21.9 
54  IO-4 

-0.82 
o.6z 

0.33 

»         It 

54  29.9 
54  15.3 
54    7.3 

-0.72 

0.48 

-0.18 

h      m 

13  40-8 

14  32.8 

15  22.6 

m 
2.19 

2.13 
2.02 

d 
15.6 

16.6 

17.6 

4 

5 
6 

14  46.1 
14  47.2 
14  50.9 

14  46.4 
14  48.7 

14  53-7 

54    6.2 

54  IO-3 
54  23.7 

-O.OI 

+0.36 
0.76 

54    7.1 
54  15.8 
54  34-0 

+0.17 
0.56 
0.96 

i6    9.8 
16  54-3 

17  36.7 

1.9Z 
Z.80 

1-73 

18.6 
19.6 
20.6 

7 
8 

9 

14  57.2 

15  6.1 

15  17.6 

15     1-3 
15  11.6 

15  24.1 

54  46.8 

55  19-7 

56  1.6 

+I.I7 

1-57 
1.9^ 

55     2.1 

55  39-6 

56  25.5 

+  1.37 

1-75 
2.05 

18  17.9 

18  59.0 

19  41-3 

Z.7Z 

1-73 
z.8z 

21.6 
22.6 
23.6 

lO 
IX 
12 

15  3I-0 

15  45.6 

16  0.5 

15  38.2 

15  S3-I 

16  7.6 

56  50.9 

57  44-6 

58  39-2 

•f2.l6 

2.28 
2.22 

57  17.4 

58    I2.I 

59     5-3 

+2.24 
2.28 
2.ZI 

20  26.2 

21  15.2 

22  9.4 

Z.95 

2.Z4 

2.38 

24.6 
25.6 
26.6 

13 
H 
15 

16  14.3 
16  25.6 
16  33.3 

16  20.3 
16  30.0 

16  35-5 

59  29.8 

60  1 1.4 
60  39.6 

+1.95 
1.48 

0.84 

59  52.0 

60  27.4 
60  47.6 

+1.73 
1. 18 

+0.49 

23     9.6 
6 
0  14.6 

2.62 

•        • 

2.77 

27.6 

28.6 

0.2 

i6 

17 
18 

16  36.5 

16  35-1 
16  29.5 

1 6  36.4 
16  32.8 
16  25.4 

60  51.4 
60  46.2 
60  25.5 

+0.13 

-0.55 
1.13 

60  50.9 
60  37.6 
60  10.5 

—0.22 
0.86 
1.36 

1  21.5 

2  26.6 

3  27.0 

2.75 

2.63 
2.40 

1.2 
2.2 
3.2 

19 
20 
21 

16  20.6 
16     9.6 

IS  57-7 

16  15.3 
16    3.7 

IS  51-6 

59  53.0 
59  12.7 
58  28.7 

-1-54 
1.78 

1.85 

59  33-6 

58  50-9 
58     6.4 

-1.68 
1.83 
1.85 

4  22.0 

5  12.3 
5  59-2 

2.19 
2.02 
Z.9Z 

4.2 

5.2 

6.2 

22 

23 

24 

15  45.6 

13  34-1 
15  23.6 

15  39-7 
IS  28.7 

15  18.8 

57  44-4 
57    2.3 
56  23.8 

-i.8i 
1.68 
1.51 

57  23.0 

56  42.5 
56    6.2 

-1.75 
Z.60 
1.42 

6  44.3 

7  29.0 

8  14.5 

Z.86 
Z.87 

1.93 

7.2 
8.2 

9.2 

25 
26 

27 

15  14-3 
15     6.2 

H  59-4 

15  10.1 
15     2.6 
14  56.4 

55  49.7 
55  20.0 

54  54-9 

-1-33 

1. 14 

o,g6 

55  34-3 
55     6.9 

54  43.9 

-1.24 

a  87 

9     1.8 

9  51.2 
10  42.5 

2.0Z 
2.Z0 
2.17 

I0.2 
II.2 
12.2 

28 

29 

30 

31 

14  53-7 

14  49.3 
14  46.2 

14  44-5 

H  51-3 
14  47.6 

H  45-2 
14  44-3 

54  34-1 
54  17.9 
54     6-5 
54    0-3 

-0.77 
0.58 
0.37 

—0.14 

54  25.4 
54  "-6 
54     2.7 
53  59.4 

-0.68 
0.48 

—0.26 
0.00 

11  35.0 

12  27.2 

13  17.7 

14  5.8 

2.Z9 
2.Z5 

2.o6 
1-95 

13-2 
14.2 

15-2 
16.2 

32 

H  44-5 

14  45.2 

54    0-2 

+0.14 

54     2.7 

+0.28 

14  51.1 

Z.83 

17.2 

I9I2- 
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THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Diff. 

Diff. 

Diff. 

Diff. 

Hour. 

Right  Ascension. 

for 

Declination. 

for 

Hour. 

Right  Ascension. 

for 

Declination. 

for 

xMin. 

iMin. 

• 

xMtn. 

X  Min. 

SATURDAY  i. 

MONDAY  3. 

h     m       s 

s 

e       #           n 

»» 

h     m       8 

s 

0      t        ft 

f* 

O 

17  50  10.81 

9.9906 

S.28      840.5 

X.554 

0 

19  38  18.85 

2. 1849 

S.26  41  36.0 

5.oao 

I 

17  52  28.24 

a.a904 

28    10      9.4 

1.4x0 

I 

19  40  29.83 

2.1810 

26  36  31.1 

5.144 

2 

17  54  45-66 

S.990X 

28    II    29.6 

X.266 

2 

194240.57 

2.1771 

26  31  18.8 

5.267 

3 

17  57    3.05 

a.  2897 

28  12  41.2 

I.X22 

3 

19  44  51.07 

a.x732 

26  25  59.1 

5.389 

4 

17  59  20.42 

a.  2892 

28    13  44.2 

0.978 

4 

1947     1.34 

2.1692 

26  20  32. 1 

5-5" 

5 

18    I  37.76 

2.2887 

28    14  38.6 

0.834 

5 

1949  11.37 

a.  1652 

26  14  57.8 

5.632 

6 

18    3  55.05 

a.a88o 

28    15   24.3 

0.690 

6 

19  51  21.16 

2.16XX 

26    9  16.3 

5.75a 

7 

18    6  12.31 

a.aS/a 

28   16       1.4 

0.547 

7 

19  53  30.70 

2.1570 

26     3  27.6 

5. 871 

8 

18    8  29.52 

a. 2864 

28    16   29.9 

0.404 

8 

19  55  39-99 

2.1539 

25  57  31.8 

5.989 

9 

18  10  46.67 

2.2855 

28    16  49.8 

0.260 

9 

19  57  49.04 

2.1487 

25  51  28.9 

6.107 

lO 

18  13    3.77 

a. 2844 

28    17       I.I 

—0.117 

10 

19  59  57.83 

2.1445 

25  45  19.0 

6.224 

II 

18  15  20.80 

a. 283a 

28    17       3.9 

+0.026 

II 

20    2    6.37 

2.1403 

25  39    2.0 

6.340 

12 

18  17  37.75 

2.2890 

28    16   58.1 

O.X69 

12 

20    4  14.66 

3.1360 

25  32  38.1 

6.456 

13 

18  19  54.63 

a. 2807 

28    16  43.7 

0.3x1 

13 

20    6  22.69 

2.X317 

25  26    7.3 

6.57» 

H 

18  22  11.43 

2.2793 

28    16  20.8 

0.453 

14 

20    8  30.46 

3.X274 

25  19  29.6 

6.685 

15 

iS  24  28. 14 

a. 2778 

28  15  49.4 

0.595 

15 

20  10  37.98 

2. 1231 

25  12  45.0 

6-798 

i6 

18  26  44.76 

3.27^ 

28  15    9.5 

0.736 

16 

20  12  45.24 

3.XX88 

25    5  53.7 

6.9x0 

17 

18  29    1.29 

a. 2745 

28  14  21. 1 

0.877 

17 

20  14  52.24 

2.  "44 

24  58  55.7 

7.022 

i8 

18  31  17.71 

2.2727 

28  13  24.3 

x.oz8 

18 

20  16  58.98 

3.ZXOX 

24  51  51.0 

7.X33 

19 

1 8  33  34.02 

2.2709 

28  12  19.0 

x.xsS 

19 

20  19    5.45 

3.X05S 

24  44  39.7 

7-243 

20 

18  35  50.22 

2.2690 

28  II    5.3 

X.298 

20 

20  21  11.66 

3.10x4 

24  37  21.9 

7.352 

21 

18  38    6.29 

2.2670 

28    9  43.2 

X.438 

21 

20  23  17.61 

3.0970 

2429  57.5 

7.460 

22 

18  40  22.25 

2.2649 

28    8  12.7 

X.577 

22 

20  25  23.30 

3.0926 

24  22  26.6 

7.568 

23 

18  42  38.08 
SL 

2.2637 

rNDAl 

S.28    6  33.9 
{  2. 

1. 716 

23 

20  27  28.72 
TU 

2.088a 
ESDA 

S.24  14  49.3 
Y4. 

7.675 

o 

18  44  53.77 

a. 2604 

S.28    446.8 

1.855 

0 

20  29  33.88 

a.0838 

S.24    7    5.7 

7.78X 

I 

1847    9.32 

a. 2580 

28    2  51.4 

1.993 

I 

20  31  38.77 

2.0794 

23  59  15.7 

7.886 

2 

18  49  24.73 

2.2556 

28    0  47.7 

2.X31 

2 

20  33  43.40 

2.0749 

23  51  19.4 

7-990 

3 

18  51  40.00 

2.2531 

27  58  35.7 

a.  368 

3 

20  35  47.76 

2.0704 

23  43  16.8 

8.094 

4 

18  53  55.11 

2.2505 

27  56  15.5 

2.405 

4 

20  37  51.86 

3  0660 

2335    8.1 

8.197 

5 

18  56  10.07 

2.2479 

27  53  47. 1 

2.542 

5 

20  39  55.69 

3.06x6 

23  26  53.3 

8.298 

6 

18  58  24.86 

2.2452 

27  51  10.5 

2.677 

6 

20  41  59.25 

2.0572 

23  18  32.4 

8.399 

7 

19    039.49 

2.2424 

27  48  25.8 

2.8X2 

7 

2044    2.55 

2.0528 

23  10    5.4 

8.500 

8 

19    2  53-94 

2.2395 

274533.1 

2.947 

8 

2046    5.59 

a.  0484 

23    I  32.5 

8.599 

9 

19    5    8.22 

a. 2365 

27  42  32.3 

3.081 

9 

20  48    8.37 

2.0440 

22  52  53.6 

8.697 

lO 

19    7  22.33 

2.2335 

27  39  23.4 

3.215 

10 

20  50  10.88 

2.0397 

22  44    8.9 

8.795 

II 

19    936.25 

2.2304 

27  36    6.5 

3.348 

II 

20  52  13.13 

2.0354 

22  35  18.3 

8.892 

12 

19  II  49.98 

a. 2273 

273241.7 

3.480 

12 

20  54  15.12 

3.03x0 

22  26  21.9 

8.988 

13 

19  14    3.52 

2.2242 

27  29    8.9 

3.61a 

13 

20  56  16.85 

3.0266 

22  17  19.8 

9-083 

H 

19  16  16.87 

9.2209 

27  25  28.2 

3.743 

14 

20  58  18.32 

a. 0223 

22     8  12.0 

9.177 

15 

19  i8  30.02 

2.2175 

2721  39.7 

3.874 

15 

21    0  19.53 

2.0180 

21  58  58.5 

9.271 

i6 

19  20  42.97 

2.2x41 

27  17  43.4 

4.004 

16 

21    2  20.48 

3.0X37 

21  49  39.4 

9.364 

17 

19  22  55.71 

2.2106 

27  13  39.3 

4.133 

17 

21     4  21.18 

2.0095 

21  40  14.8 

9.456 

i8 

19  25    8.24 

2. 2071 

27    9  27.4 

4.362 

18 

21    6  21.62 

3.0053 

21  30  44.7 

9.547 

J9 

19  27  20.56 

2.2036 

27    5    7.8 

4.390 

19 

21    8  21.81 

2.00x1 

21  21      9.1 

9.637 

20 

19  29  32.66 

2.X999 

27    0  40.6 

4.517 

20 

21   10  21.75 

1.9969 

21   II  28.1 

9.727 

21 

19  31  44.54 

2.196a 

26  56    5.8 

4.643 

21 

21    12  21.43 

1.9927 

21      1  41.8 

9.816 

22 

19  33  56.20 

2.1925 

26  51  23.4 

4.769 

22 

21   14  20.87 

X.9886 

20  51  50.2 

9.904 

23 

19  36    7.64 

2.1887 

26  46  33-4 

4.895 

23 

21   16  20.06 

1.9845 

20  41   53.3 

9.991 

24 

19  38  18.85 

a. 1849 

S.26  41  36.0 

5.020 

24 

21   18  19.01 

1.9804 

S.20  31   51.2 

XO.077 

VI. 
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THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


DifiF. 

Diff. 

Diff. 

Diff. 

Hour. 

Right  Ascension. 

for 

Dsclination. 

for 

Hour. 

Right  Ascension. 

for 

Declination. 

for 

zMin. 

zMin. 

1  Min. 

iMin. 

WEE 

►NESE 

)AY  5. 

FRIDAY  7. 

h 

m      8 

s 

e       1          w 

H 

h     m       8 

8 

or           M 

n 

O 

2Z 

i8  19.01 

1.9804 

S.20  31  51.2 

10,077 

0 

22  49  30.04 

1.8395 

S.II    3    7-5 

13.340 

Z 

2Z 

20  17.71 

1.9764 

20  21  44.0 

10.163 

I 

22  51  20.36 

1.8380 

10  49  45.6 

13.391 

2 

21 

22  16.17 

X.9724 

20  XI  31.7 

10.248 

2 

22  53  ZO.60 

1.8366 

10  36  20.6 

13.441 

3 

21 

24  14.39 

1.9684 

'20      I  14.3 

10.332 

3 

22  55     0.76 

1.8353 

10  22  52.7 

13.490 

4 

21 
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530    6.5 

25.48a 

II 

14  30  33.85 

8.0397 

16  49  36.4 

28.465 

12 

12 

56  57.68 

2.9675 

5  45  34.2 

25.44a 

12 

14  32  36.32 

8.0486 

17    2    1.7 

28. 379 

13 

T2 

58  55.73 

x.9^4 

6    0  59.5 

25.402 

13 

14  34  38.97 

a.  0455 

17  14  21.8 

28.893 

14 

13 

0  53.77 

2.9674 

6  16  22.3 

25.359 

14 

14  36  41.79 

2.0485 

17  26  36.7 

X8.205 

15 

13 

2  51.81 

2.9674 

6  31  42.5 

25.326 

15 

14  38  44.79 

a.  05 16 

17  38  46.4 

X8.XX6 

i6 

13 

4  49.86 

2.9675 

6  47    0.1 

25.972 

16 

14  40  47-98 

2.0547 

17  50  50.8 

x8.oa7 

17 

13 

6  47.92 

x.9678 

7    2  15.0 

X5.886 

17 

14  42  51.36 

a. 0578 

18    249.7 

22.937 

i8 

13 

8  46.00 

I.968X 

7  17  27.2 

25.180 

18 

14  44  54.92 

a.  06x0 

18  14  43.1 

xz.846 

19 

13 

10  44.09 

2.9684 

7  32  36.6 

25.23a 

19 

14  46  58.67 

a.  0648 

18  26  31. 1 

22.754 

20 

13 

12  42.21 

2.9689 

7  47  43.2 

25.084 

20 

14  49    2.61 

2.0674 

18  38  13.6 

XX.66X 

21 

13  14  40.36 

2.9695 

8    246.8 

25.033 

21 

14  51    6-75 

2.0706 

18  49  50.4 

22.567 

22 

13 

i6  38.55 

2.970X 

8  17  47.5 

24.983 

22 

14  53  TI.08 

8.0738 

19    1  21.5 

22.47a 

23 

13 

18  36.77 

X.9706 

8  32  45.1 

24.934 

23 

14  55  15.60 

8.0772 

19  12  46.9 

22.376 

24 

13 

20  35.04 

2.9725 

S.  8  47  39.6 

14.88a 

24 

14  57  20.33 

8.0804 

S.X9  24    6.6 

ix.a8o 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Diff. 

Diff. 

Dm. 

Diff. 

Hour. 

Right  Ateonsion. 

for 
xMin. 

for 

zMin. 

Hour. 

Right  Aaoonaion. 

for 
xMia. 

for 
z  Min. 

TUESDAY  25. 

THURSDAY  27. 

h    m       ■ 

»    \ 

0        »            w 

n 

h    m       8 

a 

Of               It 

n 

O 

14  57  ao.33 

a.0804 

S.1924    6.6 

zx.aSo 

0 

16  41     6.15 

2.2363 

S.a6  x8  10. 1 

5.679 

z 

14  59  25.25 

a. 0837 

19  35  20.5 

ZX.X83 

I 

16  43  20.41 

a. 8391 

26  23  46.9 

5-546 

2 

15    I  30-37 

2.0871 

19  46  28.5 

ZX.084 

2 

16  45  34.82 

«.a4i5 

26  29  15.6 

5.41a 

3 

15    335.70 

a.0905 

19  57  30.5 

X0.984 

3 

16  47  49.37 

a. 8438 

26  34  36.3 

5.«77 

4 

15    541.23 

a. 0939 

20    8  26.5 

X0.884 

4 

16  50    4.06 

8.8461 

26  39  48.9 

5.14a 

5 

15    746.97 

2.0973 

20  19  16.5 

X0.783 

5 

16  52  18.88 

8.2482 

26  44  53.3 

5.006 

6 

15    9  52.91 

2.X007 

20  30    0.5 

Z0.68X 

6 

16  54  33.83 

8.2503 

26  49  49.6 

4.870 

7 

15  "  59.05 

2.1042 

20  40  38.3 

10.378 

7 

16  5648.91 

8.2583 

26  54  37.7 

4.734 

8 

15  14    5.40 

a. 1077 

20  51     9.9 

X0.474 

8 

1659     4.II 

».a54a 

26  59  17.6 

4.597 

9 

15  16  H.97 

2.1XIZ 

21      I  35.2 

Z0.370 

9 

17     I  19.42 

2.8568 

27    349.3 

4.45» 

lO 

15  18  18.75 

2.x 146 

21   II  54.2 

X0.265 

10 

17     334.85 

8.2581 

27    8  12.7 

4.321 

II 

15  20  25.73 

2.Z18X 

21  22     6.8 

X0.XS8 

II 

17     550.39 

2.2598 

27  12  27.9 

4.xQj 

12 

15  22  32.92 

2.12X6 

21  32  13.1 

Z0.050 

12 

17    8    6.04 

8.86x6 

27  16  34.7 

4.045 

13 

15  24  40.32 

2. 1251 

21  42  12.9 

9.943 

13 

17  10  21.77 

8.8638 

27  20  33.2 

3.906 

14 

15  26  47.93 

a.xase 

21  52     6.2 

9.834 

14 

17  12  37.61 

8.2647 

27  24  23.4 

3.766 

15 

15  28  55.75 

a.x32z 

22     I  53.0 

9.725 

15 

17  14  53.54 

8.2662 

27  28    5.2 

3.627 

i6 

15  31    3.78 

2.X356 

22  II  33.1 

9.614 

16 

17  17    9.56 

8.8677 

27  31  38.6 

3.486 

17 

15  33  12.03 

2.1391 

22  21     6.6 

9.50a 

17 

17  19  25.66 

8.2690 

2735    3.7 

3.347 

i8 

15  35  20.48 

2.1426 

22  30  33.4 

9.390 

18 

17  21  41.83 

a.  8702 

27  38  20.3 

3.206 

19 

1537  29.14 

2. 1461 

22  39  53-4 

9.277 

19 

17  23  58.07 

2.^3 

27  41  28.5 

3.066 

20 

15  39  38.01 

2.1496 

22  49    6.6 

9.x«3 

20 

17  26  14.38 

a. 2723 

27  44  28.2 

8.985 

21 

15  41  47.09 

a. 1531 

22  58  13.0 

9.049 

21 

17  28  30.75 

8.8733 

27  47  19. 5 

a.7«4 

22 

15  43  56.38 

2.X565 

23    7  12.5 

8.934 

22 

173047.18 

8.2743 

27  50    2.3 

a.  643 

23 

1546    5.88 
WED 

2.Z599 
NESD 

S.23  16   5.0 

AY  26. 

8.8x7 

23 

1733    3.66 
Fi 

2.2750 

tlDAY 

S.27  52  36.6 
'  28. 

8.501 

O 

15  48  15.58 

2.1634 

S.23  24  50.5 

8.700 

0 

17  35  ao.i8 

2.8757 

S.27  55    2.5 

8.360 

I 

15  50  25.49 

2.X669 

23  33  29.0 

8.583 

I 

17  37  36.74 

8.8763 

27  57  19.9 

a.az9 

2 

15  52  35.60 

2.Z702 

23  42    0.4 

8.464 

2 

17  39  53.33 

2.8768 

27  59  28.7 

8.077 

3 

15  54  45.91 

a. 1735 

23  50  24.7 

8.345 

3 

1742    9.96 

2.2778 

28    I  29.0 

X.935 

4 

15  56  56.42 

2.1769 

23  58  41.8 

8.225 

4 

17  44  26.61 

2.8776 

28    3  20.8 

1.795 

5 

1559    7.14 

2.X803 

24    651.7 

8.Z04 

5 

17  46  43.27 

2.2779 

28    5    4.1 

X.65X 

6 

16    I  18.06 

a. 1836 

24  14  54.3 

7.983 

6 

17  48  59.95 

2.2780 

28    6  38.9 

1.509 

7 

16    3  29.17 

2.Z868 

24  22  49.5 

7.860 

7 

17  51  16.63 

2.^1 

28    8    5.x 

1.366 

8 

16    540.47 

2.1900 

24  30  37.4 

7.737 

8 

17  53  33.32 

8.278Z 

28    9  22.8 

z.823 

9 

16    7  51.97 

S.1932 

24  38  17.9 

7.6x4 

9 

17  55  50.00 

8.2779 

28  10  31.9 

x.oBi 

lO 

16  lo    3.67 

2.Z964 

24  45  51.0 

7.489 

10 

17  58    6.67 

8.2777 

28  II  32.5 

0.939 

II 

16  12  15.55 

2.1996 

24  53  16.6 

7.363 

II 

18    0  23.33 

2.2774 

28  12  24.6 

0.797 

12 

16  14  27.62 

2.2027 

25    034.7 

7.237 

12 

18    239.97 

a.  8770 

28  13    8.1 

0.655 

X3 

16  16  39.87 

«.ao57 

25    745.2 

7.XXX 

13 

18    4  56.58 

3.2765 

28  13  43.1 

0.515 

X4 

16  18  52.31 

2.2087 

25  14  48.1 

6.984 

14 

18    7  13.16 

a. 2759 

28  14    9.6 

0.371 

15 

16  21    4.93 

2.axx7 

25  21  43.3 

6.836 

15 

18    9  29.70 

8.8753 

28  14  27.6 

0.829 

i6 

16  23  17.73 

2.2x47 

25  28  30.9 

6.728 

z6 

18  II  46.20 

2.2746 

28  14  37.x 

-0.087 

17 

16  25  30.70 

2.2x76 

25  35  10.7 

6.599 

17 

18  14    2.65 

8.8737 

28  14  38.0 

+0.055 

i8 

16  27  43.84 

a.  2204 

25  41  42.7 

6.469 

18 

18  16  19.04 

8.2787 

28  14  30.5 

0.196 

19 

16  29  57.16 

8.2232 

2548    7.0 

6.339 

19 

18  18  35.38 

8.27x7 

28  14  14.5 

0.337 

20 

16  32  X0.64 

a. 2260 

25  54  23.5 

6.ao8 

ao 

18  20  51.65 

2.2706 

28  13  50.x 

0.478 

21 

16  34  24.28 

a.aa87 

26    0  32.0 

6.076 

21 

18  23    7.85 

2.2694 

28  13  17.2 

a6t8 

22 

16  36  38.08 

2.23x3 

26    6  32.6 

5.944 

22 

18  25  23.97 

a.268x 

28  X2  35.9 

0.789 

23 

16  38  52.04 

2.8339 

26  12  25.3 

S.8x2 

23 

18  27  40.01 

2.8667 

28  XI  46.1 

agoo 

H 

16  41    6.15 

2.«36S 

S.26  18  XO.I 

5*679 

24 

18  29  55.97 

2. 8658 

S.28  10  47.9 

1.Q40 

xn. 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hoar. 


Right  Ascension. 


Diir. 

for 

X  lid  in. 


Dodination. 


SATURDAY  29, 


Di9. 

for 

xMin. 


h   m      4 

B 

•         1          m 

0 

0 

18  29  55.97 

a.96s« 

S.  38  10  47.9 

X.040 

X 

18  32  11.83 

8.2636 

28    9  41.3 

I.X79 

2 

18  34  27-59 

8.a6x9 

28    8  26.4 

X.3X8 

3 

18  36  43.25 

9.a6oi 

28    7    3.1 

X.457 

4 

18  38  58.80 

a. 3383 

28    531.5 

1.596 

5 

18  41  14.24 

8.3364 

38    3  51.6 

X.734 

6 

18  43  29.57 

3.8344 

38    3    3.4 

X.873 

7 

18  45  44.77 

3.3333 

38    0    6.9 

a.oxo 

8 

18  47  59.85 

8.3508 

27  58     2.3 

8.147 

9 

18  50  14.79 

a. 8478 

27  55  49.2 

3.384 

10 

18  52  29.59 

a. 2453 

27  53  28.1 

8.430 

II 

18  5444.25 

8.3431 

27  50  58.8 

a.  557 

12 

18  56  58.76 

3.3406 

27  48  31.3 

3.693 

13 

x8  59  13.12 

3.8380 

27  45  35.7 

3.B27 

14 

19    I  27.32 

3.3353 

27  42  42.1 

8.961 

15 

19    341.36 

3.3336 

27  39  40.4 

3.095 

16 

19    555.23 

3.8298 

27  36  30.7 

3.338 

17 

19    8    8.94 

8.3870 

a7  33  13.0 

3.36X 

18 

19  10  32.47 

3.3239 

27  29  47.4 

3.493 

19 

19  12  35.81 

8.3309 

27  26  13.8 

3.685 

20 

19  14  48.98 

3.3179 

37  23  33.4 

3.756 

21 

19  17    1.96 

8.8X47 

27  18  43.1 

S.887 

22 

19  19  14.75 

a.2xx3 

27  14  45.9 

4.0x7 

23 

19  31  37.34 

su 

8.2082 
NDA\ 

S.  27  zo  41. 0 
'30. 

4.X46 

0 

19  23  39-73 

8.2048 

S.  27    6  28.4 

4.a74 

I 

19  25  51.92 

8.80X4 

27    2    8. 1 

4.403 

3 

19  28    3.90 

a. 1979 

26  57  40. 1 

4.531 

3 

19  30  15.67 

8.X944 

2653    4.4 

4.658 

4 

19  32  27.23 

8.1908 

26  48  21.3 

4.783 

5 

19  34  38.57 

8.X872 

26  43  30. 5 

4. 90S 

6 

19  36  49.69 

8.X835 

26  38  32.2 

5.033 

7 

1939    0.59 

a.  1798 

36  33  26.5 

5.X57 

8 

79  41  11.27 

a. 1760 

26  28  13.3 

5.a8z 

9 

19  43  31.71 

8.X788 

26  22  52.8 

5.403 

10 

19  45  31-93 

2.X683 

26  17  25.0 

5.584 

II 

19  47  41.91 

2.X643 

26  II  49.9 

5.646 

12 

19  49  51.65 

2.1603 

26    6    7.5 

5.767 

13 

19  52    1.15 

8.1563 

26    0  17.9 

5.886 

H 

19  54  10.41 

a.  1323 

25  54  31.2 

6.004 

15 

19  56  19.43 

8.1488 

25  48  17.4 

6.X28 

16 

19  58  28.20 

a.X44x 

25  43    6.6 

6.839 

17 

20    0  36.72 

a.x399 

25  35  48.7 

6.356 

18 

30    344.99 

a. 1357 

25  29  23.9 

6.47a 

19 

20    4  53.01 

a.x3X5 

35  32  52.1 

6.587 

20 

20    7    0.77 

8.X273 

25  16  13.5 

6.701 

21 

20    9    8.28 

a.i83o 

25    9  28.0 

6.8x4 

22 

20  Ji  15.53 

3.XX87 

25    235.8 

6.927 

23 

20  13  23.52 

a.xx43 

24  55  36.8 

7.038 

24 

30  15  39.35 

a.iioo 

S.  24  48  3X.2 

7.14B 

Hour. 


Right  Ascension. 


Difl. 

for 

xMin. 


Declination. 


Diff. 

for 

xMin. 


MONDAY,  JULY  i. 

h    m      B  s 

20  15  29.25     a.xioo 


S.  34  48  3Z.3 


7.X48 


PHASES  OF  THE  MOON. 


O 


d     h        xn 

Last  Quarter     .     .  June     7  14  35.6 

New  Moon 14  x8  23.6 

First  Quarter    .     .     .     .31     8  38.9 

Full  Moon 29     z  33.8 


C 


Apogee 
Perigee 


d       h 
June    4    0.9 
.     .     16    4.5 
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I. 


AT  GREENWICH  APPARENT  NOON. 


Day  of 
the  Week. 

o8 

&" 

Mon. 
Tues. 
Wed. 

I 

2 

3 

Thur. 

Frid. 

Sat. 

4 

5 
6 

SUN. 

Mon. 

Tues. 

7 
8 

9 

Wed. 
Thur. 
Frid. 

lO 

II 

12 

Sat. 

SUN. 

Mon. 

13 
15 

Tues. 

Wed. 
Thur. 

i6 

17 
i8 

Frid. 
Sat. 

SUN. 

19 

20 
21 

Mon. 
Tues. 
Wed. 

22 

23 
24 

Thur. 

Frid. 

Sat. 

25 
26 

27 

SUN. 
Mon. 
Tues. 
Wed. 

28 

29 
30 
31 

Thur. 

32 

THE  SUN'S 


Apparent  Right 
Ascension. 


m 


6  40  14.96 
6  44  22.98 
6  48  30.74 

6  52  38.21 

6  56  45.38 

7  052.23 

7    458.74 

7  9  4.91 
7  13  10.71 

7  17  16.12 
7  21  21.12 
7  25  25.69 

7  29  29.81 

7  33  33-47 
7  37  36.64 

7  41  39.30 
74541.44 

7  49  43.04 

7  53  44-09 

7  57  44.57 

8  144.47 

8  543.78 
8  942.51 
813  40.65 

81738.18 
821  35.10 
82531.42 

8  29  27.14 
8  33  22.25 
8  37  16.76 
8  41  10.67 

845    3.98 


Diff.  for 
X  Hour. 


8 
0.340 

0.329 
0.317 

0.305 
0.292 

0.278 
0.264 

a  249 
0.233 

0.2x7 
0.200 
o.z8i 

0.162 
0.142 
0.122 

0.100 
0.078 
0.055 

0.032 
0.008 
9.984 

9.959 
9.934 
9-909 

9^884 
9.859 
9.834 

9^809 
9.784 

9-759 
9.734 

9.709 


Apparent  Decli- 
nation. 


N.23  748.6 

23  337.9 
2259  3.1 

2254  4.3 
2248  41.6 
22  42  55.0 

22  36  44.8 
22  30  II. I 
22  23  14.0 

22  15  53.5 
22  8  10.0 

22  O  3.7 

21  51  34.6 
21  42  43.0 
21  33  29.1 

21  23  53.2 

21  1355.3 
21     335.9 

20  52  55.2 

20  41  53.4 
20  30  30.6 

20  18  47.3 
20  643.7 

19  54  20.0 

19  41  36.5 
19  28  33.4 

19  15  10.9 

19  I  29.5 
184729.3 
18  33  10.5 
18  18  33.5 

N.18    338.6 


Diff.  for 
X  Hour. 


9.93 
0.94 

1.95 

2.95 
3-94 
4.93 

5.92 
6.90 

7.87 


8.83 

9.79 
20.74 


—21.68 
22.61 

23.53 

-24.45 
25.36 
26.25 

-27.13 
28.01 

28.87 

—29.72 

30-57 
31.41 

-32.23 
33-04 
33-84 

-34.63 
35.40 
36.16 
36.91 

-37.66 


Semidiam- 
eter. 


1545.68 

15  45.67 
15  45.66 

1545.66 
15  45.66 

15  45.67 

15  45.67 
15  45.68 

15  45.70 

15  45.72 
15  45.75 
15  45.78 

1545.82 

1545.87 
15  45.92 

1545.98 
15  46.04 
15  46.10 

1546.17 
1546.25 

1546.33 

15  46.42 

1546.51 
15  46.60 

15  46.70 
15  46.80 
1546.91 

15  47.02 

1547.13 
15  47.24 

^5  47.35 
15  47.47 


Sidereall 
Time  of 
Semidi* 
ameter 
Passing 

Me- 
ridian. 


68.76 
68.72 

68.68 

68.64 
68.59 
68.54 

68.49 
68.44 
68.38 

68.32 
68.26 
68.20 

68.13 
68.06 
67.99 

67.92 
67.85 
67.78 

67.70 
67.63 

67-55 

67.47 

67.39 
67.30 

67.21 
67.12 
67.03 

66.95 
66.86 
66.78 
66.70 

66.62 


Equation  of 

Time,  to  be 

Added  to 

Apparent 

Time. 


m        8 

3  33.61 

3  45.03 

3  56.20 

4  7.08 
4  17.66 

4  27.93 

4  37.86 
447.44 

4  56.66 

5  5.48 
5  13.90 
5  21.89 

529.44 
5  36.52 
543.12 

5  49.21 

554.77 

5  59.80 

6  4.28 
6  8.19 
6  11.52 

6  14.27 
6  16,43 
6  18.00 

6  18.97 

6  19.34 
6  19.11 

6  18.28 
6  16.84 
6  14.80 
6  12.16 

6   8.92 


Diff. 

for 

I  Hour. 


8 
0.481 

0.471 

0.459 

0-447 
0.434 

0.421 

0.407 
0.392 
0.376 

0.359 
0.34a 
0.324 

0.305 
0.285 
0.264 

0.243 
0.221 
az98 

0.175 
0.151 

0.127 

0.102 
ao78 
0.053 

0.028 
0.003 
0.022 

0.047 
0.079 
0.097 

O.X22 
0.147 


Note. — The  mean  time  of  semidiameter  passing  may  be  found  by  subtracting  a^.ig  from  the  sidereal  time. 

The  sign  —  prefixed  to  the  hourly  change  of  declination  indicates  that  north  declinations  are  decreasing. 


11. 


JULY,  1912. 
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AT  GREENWICH  MEAN  NOON. 


Day  of 
the  Week. 


Mon. 
Tues. 
Wed. 

Thur. 

Frid. 

Sat. 

SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

SUN. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat 

SUN. 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat 

SUN. 
Mon. 
Tues. 
Wed. 

Thur. 


e 
-I 

Q 


I 
2 

3 

4 

5 
6 

7 
8 


lO 

II 

12 

13 

15 

i6 

17 
i8 

20 
21 

22 
23 

24 

25 
26 

27 

28 
29 

30 
31 

32 


THE  SUN'S 


Apparent  Right 
Ascension. 


m 


6  40  14.36 
6  44  22.34 
6  48  30.06 

6  52  37-50 

6  56  44.64 

7  051.46 

7    4  57-95 

7  9  4-09 
713    9.87 

7  17  15-25 
721  20.22 

7  25  24.77 

7  29  28.88 

7  33  32.52 
7  37  35.68 

7  41  38.33 
7  45  40.46 
7  49  42.04 

7  53  43-07 

7  57  43-54 

8  143.44 

8  542.75 
8  9  4M7 
8  13  39.60 

81737.13 
821  34.06 
8  25  30.39 

8  29  26.12 
8  33  21.24 

8  37  15.76 
8  41    9.68 

845    3.00 


Dift.  for 
X  Hour. 


s 

0.338 
0.328 
0.316 

0.304 
0.291 
0.277 

0.263 
0.248 
0.232 

0.2x5 
0.198 
0.180 

0.161 
0.141 
O.121 

0.099 
0.077 
0.054 

0.031 
0.007 
9.983 

9.959 

9-934 
9.9x0 

9.885 
9.860 

9.834 

9.809 
9.784 

9-759 
9-734 

9.709 


Apparent 
Declination. 


N.23  749.2 

23  3  38.6 
2259  3-9 

22  54  5.2 
22  48  42.6 
2242  56.1 

22  36  46.0 
22  30  12.4 
22  23  15.4 

22  15  55.1 
22  8  11.7 
22  o  5.5 

21  51  36.6 
21  42  45.1 

21  33  31.3 

21  23  55.5 
21  1357-8 
21  338.5 

20  52  57.9 
20  41  56.2 
20  30  33.6 

20  18  50.4 
20    6  46.9 

19  54  23.3 

19  41  39.9 
19  28  36.9 

19  15  14-5 

19  I  33.1 
18  47  33.0 

18  33  14-3 
18  18  37.3 

N.I 8    342.4 


Diff.  for 
X  Hour. 


-  9.93 
XO.94 

".95 

-"•95 
13.94 
14.93 

-15.91 
X6.89 

X7.86 

-18.83 

19.79 
20.73 

— 2X.67 
22.60 

23.53 

-24.45 
25.36 
26.25 

-27.13 
28.OX 
28.87 

—29.72 

30.57 
31.40 

—32.22 
33.03 
33.83 

-34-62 

35-39 
36-15 
36.91 

-37.66 


Equation  of 
Time,  to  be 
Subtracted 

from 
Mean  Time. 


m 


3  33-58 

3  45-00 

356.17 

4  7-05 

4  17-63 
427.90 

4  37-83 
4  47-41 

4  56.63 

5  5-45 

5  13-87 
5  21.86 

5  29.41 
5  36.49 
5  43.09 

549.18 

554.75 

5  59-78 

6  4.26 
6  8.17 
6  11.50 

6  14.25 
6  16.42 
6  18.00 

6  18.97 

6  19.34 
6  19.11 

6  18.28 
6  16.85 
6  14.81 
6  12.17 

6    8.94 


Di«r.for 
X  Hour. 


s 
0.48  X 

0.471 
0.459 

0.447 
0.434 

0.42  z 
0.407 

0.392 

0.376 

0.359 
0.342 

0.324 
0.305 

a285 
a  264 

0.243 

0.22X 
0.198 

0.175 
0.151 
0.127 

0.102 
0.078 
0.053 

0.028 
0.003 
0.022 

0.047 
0.072 

0.097 
0.122 

0.147 


NoTB.-- The  sexoldiameter  for  mean  noon  may  be  assnmed  the  same  as  that  for  apparent  noon. 
The  sign  —  prefixed  to  the  hourly  change  of  declination  indicates  that  north  declina- 
tions are  decreasing. 


Sidereal  Time, 
or  Right  Ascen- 
sion of  Mean 
Sun. 


h    m       a 

6  36  40.77 
6  40  37.33 
6  44  33.89 

6  48  30.45 
6  52  27.01 

6  56  23.56 

7  020.12 
7  4  16.68 
7  8  13,24 

7  12  9.80 
7  16  6.36 
7  20  2.91 

7  23  59.47 
7  27  56.03 

7  31  52.59 

7  35  49.15 
7  39  45-70 
7  43  42.26 

7  47  38.82 
75135-38 
75531-94 

7  59  28.49 

8  325.05 
8    721.61 

811  18.16 
8  15  14.72 
8  19  11.28 

8  23  7.84 
827  4.39 
831    0.95 

83457.51 
8  38  54.06 


DiflE.  for  X  Hoor, 

-|-9».8565. 

(Table  IIL) 
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JULY,  1912. 


III. 


AT  GREENWICH  MEAN  NOON. 


I 
2 

3 

4 

5 
6 

7 
8 


lO 

II 

12 

13 
14 
15 

i6 

17 
i8 

20 

21 

22 

23 
24 

25 
26 

27 

28 
29 

30 
31 

32 


« 
o  4 


83 
84 

85 

86 

87 
88 

89 
90 

91 

92 

93 
94 

95 
96 

97 

98 

99 
200 

201 
202 
203 

204 
205 
206 

207 
208 
209 

210 
211 
212 
213 

214 


THE  SUN'S 


True  Longitude. 


99  14  57'^ 

00  12  8.3 

01  9  19.1 

02  6  30. 1 

03  341.4 

04  052.9 

04  58  4.8 

05  55  17.0 

06  52  29.7 

07  49  42.9 

08  46  56.5 

09  44  10.6 

10  41  25.2 

11  3840.1 

12  35  55-4 

1333  ii-o 

14  30  26.8 

15  27  42.8 

162459.0 
1722  15.5 

18  19  32.2 

19  16  49.2 

20  14   6.5 

21  II  24.2 

22  8  42.3 

23  6    i.o 

24  3  20.2 

25  o  40.1 
2558    0.8 

26  55  22.3 

27  52  44-7 


12850   8.0 


y 


14  37.2 
II  47.8 

858.4 

6  9.2 
320.3 
031.6 

57  43.3 
54  55.4 
52    7.9 

49  20.9 

46  34-3 
43  48*2 

41  2.6 
38  17.3 
35  32.4 

32  47.8 

30  3.5 
27  19-3 

24  35-4 
21  51.7 

19    8.2 

16  25.0 
13  42.2 
10  59.7 

817.6 

536.1 
255.2 

o  15.0 

57  35-5 
54  56.8 
52  19.0 

49  42.2 


DifF.  for 
X  Hour. 


42.95 

42.95 
42.96 

42.96 
42.97 
42.98 

43*00 
43.02 
43.04 

43.06 
43.08 
43.10 

43." 
43-13 
43.14 

43.15 
43.16 

43.17 

43.18 

43.19 
43- 20 

43.22 

43.23 
43.25 

43.27 
43.29 
43-32 

43.35 
4338 
43.41 
43.45 


143.50 


Latitude. 


-0.79 
0.76 
0.69 

—0.60 
0.50 
0.38 

—  0.25 
—0.12 
+0.01 

-f-O.I2 
0.21 
0.28 

+0.31 
0.32 

0.30 

-f-0.24 

0.15 

+0.04 

—0.08 
0.21 
0.34 

— 0.46 
0.57 

0.66 

—0.72 
0.76 
0.78 

—0.76 

0.73 
0.66 

0.57 
-0.47 


Lonrithm  of  the 

Radius  Vector  ot 

the  Earth. 


0.007  2040 
0.007  2089 
0.007  2122 

0.007  2139 
0.007  2139 
0.007  2120 

0.007  2082 
0.007  2024 
0.007  1945 

0.007  1843 
0.007  1717 
0.007  1566 

0.007  1389 
0.007  1 185 
0.007  0954 

0.007  0696 
0.007  041 1 
0.007  0102 

0.006  9769 
0.006  9414 
0.006  9038 

0.006  8642 
0.006  8229 
0.006  7799 

0.006  7353 
0.006  6892 
0.0066417 

0.006  5927 
0.006  5424 
0.006  4907 
0.006  4376 

0.006  3832 


Diff.  tor 
X  Hour. 


+  2.4 
1.7 

x.o 

+  Ob3 

-  0.4 

Z.2 

-  2.0 
2.9 

3.8 

-  4.8 
5.8 

6.8 

-7.9 
9.0 

ia2 

-II.  3 
12.4 

13.4 

-14.3 
15.2 
16. 1 

—16.9 
17.6 

Z8.3 

-18.9 

19.5 
20.1 

—20.7 
21.2 
21.8 
22.4 

-23.0 


Note. — ^The  longitudes  in  the  column  A  are  referred  to  the  true  equinox  of  their  own  date,  while 
those  in  the  column  A'  are  referred  to  the  mean  equinox  of  the  begixming  of  the  Bes- 
selian  fictitious  year. 


Mean  Time  of 
Sidereal  Noon. 


m 


7  20  28.30 
7  16  32.39 

712  36-48 

7    840.57 

7  444.65 
7   048.74 

6  56  52.83 
6  52  56.92 
649    i.oo 

645  "5.09 
641    9.18 

637  13.27 

6  33  17.35 
6  29  21.44 

6  25  25.53 

6  21  29.62 
6  17  33.71 
613  37.80 

6   941.88 

6  545.97 
6    1  50.06 

55754.15 
5  53  58.24 
550   2.32 

546  6.41 
5  42  10.50 
5  38  14.59 

5  34  18.68 
5  30  22.77 
5  26  26.86 
5  22  30.95 


15  18  35,04 


Diff.  for  X  Hour, 
(Table  II.) 


IV. 


JULY,  1912. 
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GREENWICH  MEAN  TIME. 


• 

1 

THE 

MOON'S 

•9 

SEMIDIAMBTBR. 

HORIZONTAL  PARALLAX. 

UPPB&  TRANSIT. 

AGE. 

1 

Noon. 

Midnight 

Noon. 

Diff.  for 
z  Hour. 

Midnight 

Diff.  for 
z  Hour. 

Meridian  of 
Greenwich. 

Diff.  for 
z  Hour. 

Noon. 

I 
2 

3 

14  44-5 

14  44-5 
14  46.3 

•             m 

14  44-3 
H  45'2 
14  48.0 

1              w 

54    0-3 
54    0.2 

54    7.0 

—0.14 

+0.14 

0.44 

f             n 

53  59.4 

54  2.7 
54  13-2 

M 
0.00 
+0.28 
0.60 

h        m 
14      5.8 

14  51.I 

15  33.9 

m 

1.94 

1.83 
1.74 

d 
16.2 

17.2 

18.2 

4 

5 
6 

14  50-3 

14  56.5 

15  5-2 

H  53.1 
15     0.6 

15  10.4 

54  21.5 

54  44-4 

55  16.2 

+0.78 
I. 14 
I.5I 

54  31-9 

54  59.2 

55  35-4 

+0.96 
X.32 
1.69 

16    14.9 

16  55-3 

17  36.0 

1.68 
1.68 
1.72 

19.2 
20.2 
21.2 

7 

8 

9 

15  16.2 

15  29.5 
15  44.2 

15  22.6 

15  36.7 
15  52.0 

55  56.8 

56  45.2 

57  39.5 

+1.86 
2.15 

2.34 

56  20.1 

57  11.8 

58  8.0 

+2.02 
2.26 
2.39 

18  18.5 

19  4.2 

19  54-5 

1.83 
1.99 
2.21 

22.2 
23.2 
24.2 

lO 

11 

12 

15  59-9 
16. 15.0 

16  28.3 

16     7.6 
16  22.0 
16  33.8 

58  36.8 

59  32.4 

60  21.2 

+2.38 
2.20 
1.80 

59     5.1 

59  58.0 

60  41.3 

+2.32 
2.03 
I.5I 

20  50.7 

21  52.8 

22  59.1 

2.47 
2.69 
2.80 

25.2 
26.2 
27.2 

13 
14 
15 

16  38.2 
16  43.5 
16  43-5 

16  41.5 
16  44.2 

16  41.5 

1 

60  57.6 
6x   17.0 
6x   17.0 

+1.18 
+0.41 
-0.41 

61     9.6 
61   19.5 
61     9.7 

+0.81 

0.00 

-0.80 

6 

0  6.2 

1  10.4 

•      • 
2.76 
2.58 

28.2 

29.2 

I.O 

i6 

17 
i8 

16  38.3 
16  28.7 

16  15.9 

16  34.0 
16  22.6 
16     8.9 

60  57.8 
60  22.5 

59  35-9 

— x.i6 

1-73 
2.10 

60  41.9 
60    0.3 

59  lo-o 

-1.47 
1.94 
2.20 

2  9-7 

3  3.7 
3  53-4 

2-35 
2.15 

2.01 

2.0 

3.0 
4.0 

19 

20 
21 

16     1.6 
15  47-0 
15  33.0 

IS  54-3 

15  39-8 
15  26.6 

58  43-3 
57  49.5 
56  58.4 

—2.24 
2.20 
2.03 

58  16.3 

57  23.4 
56  34-7 

—2.24 
2.13 
1.92 

4  40-5 

5  26.3 

6  12.2 

1.92 
Z.90 

1-93 

5.0 
6.0 
7.0 

22 

23 
24 

15  20.5 
15     9.8 

15     i-o 

15  14-9 
15     5.1 
14  57.3 

56  12.4 

55  330 
55     0.7 

-X.79 
1*50 
X.19 

55  51-8 
55  ^5-9 
54  47-3 

-1.64 

1.35 
1.05 

6  59-3 

7  48.1 

8  38.9 

1.99 

2.08 
2.15 

8.0 

9.0 

1 0.0 

25 
26 

27 

14  54-1 
14  49.1 

14  457 

14  51.4 
14  47.2 

14  44.6 

54  35-6 
54  17.1 
54    4-8 

—0.91 
0.64 
0.39 

54  25.5 
54  10.2 
54     0-8 

-0.77 
0.51 
0.27 

9  30.9 

10  23.0 

11  14.0 

2.18 
2.16 
2.09 

1 1.0 
12.0 
13.0 

28 
29 

30 
31 

14  43.9 

14  43-7 
14  44.8 

14  47.6 

14  43.6 
14  44.1 
14  46.0 

14  49.5 

53  58.3 

53  57-2 

54  1-5 
54  "-5 

—0.15 

+0.06 

0.30 

0.54 

53  57'^ 

53  58.7 

54  5.8 
54  18.7 

-0.05 

+0.18 

0.42 

0.66 

12     2.9 

12  49.0 

13  32.6 

14  14.0 

1.98 
1.87 
1.77 
1.70 

14.0 
15.0 
16.0 
17.0 

32 

14  51-9 

14  54-7 

54  27.4 

+0.80 

54  37.8 

+0.94 

14  54-3 

1.67 

18.0 
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JULY,  1912. 


GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


DiiE. 

DiflF. 

Diff. 

Diff. 

Hour. 

Right  Ascension. 

for 
X  Min. 

Declination. 

for 
I  Min. 

Hour. 

Right  Ascension. 

for 
X  Min. 

Declination. 

for 
X  Mixx. 

MONDAY  I. 

WEDNESDAY  3. 

h    m      ■ 

s 

e        t          m 

1* 

h     m       s 

■ 

Of           m 

•* 

O 

20  15  29.25 

s.zxoo 

S.24  48  31.2 

7.148 

0 

21  51  43.79 

1.9064 

S.17  13  56.8 

XX.464 

I 

20  17  35.72 

a.xo57 

24  41  19.0 

7.358 

I 

21  53  38.07 

1.9039 

17     2  26.9 

IX.  533 

2 

20  19  41.93 

2.XOXS 

24  34    0.2 

7.368 

2 

21  5532.14 

1.8993 

16  50  52.8 

IX.608 

3 

20  21  47.87 

3.0968 

24  26  34.8 

7.477 

3 

21  57  25.99 

X.8958 

16  39  14.7 

XX.669 

4 

20  23  53-55 

8.09*4 

24  19    3.0 

7.583 

4 

21  59  19.64 

1.8984 

16  27  32.5 

XX.737 

5 

20  25  58.96 

2.0R80 

24  II  24.8 

7.690 

5 

22      I   13.08 

1.8890 

16  15  46.3 

XX. 803 

6 

20  28    4. 1 1 

2.0836 

24    3  40.2 

7.796 

6 

22     3     6.32 

1.8857 

16     3  56.2 

XX.868 

7 

20  30    8.99 

3.079X 

23  55  49.3 

7.900 

7 

22     4  59.36 

X.8834 

15  52    a.i 

11.933 

8 

20  32  13.60 

3.0746 

23  47  52.2 

8.004 

8 

22     6  52.21 

X.8793 

1540    4-2 

1X.997 

9 

20  34  17.94 

3.0703 

23  39  48.8 

8.108 

9 

22     8  44.86 

X.8760 

15  28    2.5 

X8.060 

lO 

20  36  22.01 

3.0657 

23  31  39.2 

8.2ZX 

10 

22  10  37.33 

1.8729 

15  15  57-1 

Z3.123 

II 

20  38  25.82 

3.o6za 

23  23  23.5 

8.313 

II 

22  12  29.61 

1.8698 

15    3  47.9 

13.183 

12 

20  40  29.36 

3.0567 

23  15    1.8 

8.412 

12 

22  14  21.70 

X.86G7 

M  51  35.1 

X2.243 

13 

20  42  32.63 

3. 0533 

23    6  34.0 

8.5x2 

13 

22  16  13.61 

X.8637 

14  39  18.7 

18. 303 

14 

20  44  35.63 

a.  0477 

22  58    0.3 

8.6zx 

14 

22   18     5.35 

X.8608 

14  26  58.7 

1 8.  363 

15 

20  46  38.36 

8.0433 

22  49  20.7 

8.709 

15 

22  19  56.91 

X.8580 

14  14  35.1 

X8.48S 

i6 

20  48  40.82 

3.0388 

22  40  35.2 

8.807 

16 

22  21  48.31 

1.8558 

14    2    8.1 

ia.479 

I? 

20  50  43.02 

3.0344 

22  31  43.9 

8.903 

17 

22  23  39.54 

1.8534 

13  49  37.6 

ia.535 

i8 

20  52  44.95 

3.0399 

22  22  46.9 

8.998 

18 

22  25  30.60 

1.8497 

13  37    3.8 

X3.59* 

19 

20  54  46.61 

8.0254 

22  13  44.2 

9.093 

19 

22  27  21.50 

1.8471 

13  24  26.6 

13.647 

20 

20  56  48.00 

3.0310 

22    4  35.8 

9.187 

20 

22  29  12.25 

X.8446 

13  II  46.1 

18.703 

21 

205849.13 

8.0166 

21  55  21.8 

9.379 

2Z 

22  31      2.85 

X.842X 

12  59    2.4 

18  756 

22 

21    0  49.99 

3.0X33 

21  46    2.3 

9.371 

22 

22  32  53.30 

X.8396 

12  46  15.4 

X3.809 

23 

2Z     2  50.59 

3.0078 

S.21  36  37.3 

9.463 

23 

22  34  43.60 

1.8371 

S.1233  25.3 

18.868 

TU 

ESDA 

Y  2. 

THl 

JRSD. 

\Y  4. 

O 

21     4  50.93 

8,0035 

S.21  27    6.8 

9.553 

0 

22  36  33.76 

X.8348 

S.12  20  32.0 

18.  913 

I 

21    6  51.01 

Z.9991 

21  17  31.0 

9.643 

I 

22  38  23.78 

X.8336 

12    735.7 

X8.964 

2 

21    8  50.82 

1.9947 

21    7  49.8 

9.731 

a 

22  40  13.67 

1.8304 

"  54  36.3 

13.015 

3 

21   10  50.37 

1.9903 

20  58    3.3 

9.8x8 

3 

2242     3.43 

1.8383 

1141  33.9 

13.064 

4 

21   12  49.66 

Z.986X 

20  48  1 1.6 

9-904 

4 

22  43  53.06 

1.8363 

II  28  28.6 

X3.113 

5 

21   14  48.70 

X.9818 

20  38  14.8 

9.990 

5 

224542.57 

X.8843 

II  15  20.4 

13.  i6x 

6 

21   16  47.48 

X.9776 

20  28  12.8 

10.076 

6 

22  47  31.96 

t.8283 

II    2    9.3 

13.308 

7 

21   18  46.OX 

1.9733 

20  18    5.7 

10.Z60 

7 

22  49  21.24 

X.8803 

10  48  55.4 

13.455 

8 

21  20  44.28 

X.9691 

20    7  53.6 

10.843 

8 

22  51   10.40 

X.8Z85 

10  35  38.7 

13.303 

9 

21  22  42.30 

X.9649 

19  57  36.5 

XO.337 

9 

22  52  59.46 

1.8x68 

10  22  19.2 

13.348 

lO 

21  24  40.07 

X.9608 

19  47  14.4 

XO.408 

10 

22  54  48.41 

1.8151 

10    8  57.0 

I3.39t 

II 

21  26  37.59 

1.9567 

19  36  47.5 

ZO.488 

II 

22  56  37.27 

1.8135 

9  55  32.2 

13.435 

12 

21  28  34.87 

1.9536 

19  26  15.8 

10.568 

12 

22  58  26.03 

X.8119 

942    4.8 

13.478 

13 

21  30  31.90 

X.9485 

19  15  39.3 

10.647 

13 

23     0  14.70 

x.8tos 

9  28  34.9 

13.5*) 

14 

21  32  28.69 

X.9446 

19    4  58.1 

10.736 

H 

23      2     3.29 

X.809X 

9  15    2.4 

13.563 

15 

21  34  25.25 

x.940« 

18  54  12.2 

10.803 

15 

23    3  51-79 

Z.8078 

9    I  27.4 

13.603 

x6 

21  36  21.56 

Z.9366 

1843  21.7 

10.880 

16 

23    5  40.22 

1.806s 

8  47  50.0 

13.643 

17 

21  38  17.64 

1.93*7 

18  32  26.6 

10.957 

17 

23    7  28.57 

1.8053 

8  34  10.2 

13.683 

i8 

21  40  13.49 

X.9388 

18  21  26.9 

ZI.033 

18 

23    9  16.85 

Z.804S 

8  20  28sO 

i3.7« 

19 

21  42     9.10 

1.9350 

18  10  22.8 

ZI.105 

19 

23  II    5.07 

1.803X 

8    643.5 

13.760 

20 

21  44     4.49 

X.93X3 

17  59  14.3 

XX.X78 

20 

23  12  53.22 

X.808X 

7  52  56.8 

13.798 

21 

21  45  59.65 

X.9174 

17  48    1.4 

11.353 

21 

23  144^-32 

Z.8013 

7  39    7.8 

13.835 

22 

2X  47  54.58 

1.9137 

17  36  44.1 

11.333 

22 

23  16  29.36 

X.8003 

7  25  16.6 

13.871 

23 

21  49  49.30 

X.9XOX 

17  25  22.6 

".394 

23 

23  18  17.36 

1.7996 

7  II  23.3 

13.906 

24 

21  51  43-79 

1.9064 

S.17  13  56.8 

11.464 

24 

23  20     5,31 

1.7989 

S.  6  57  27.9 

X3.941 

VI. 
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GREENWICH  MEAN  TIME. 


THE 

MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Diff. 

DifF. 

Diff. 

Diff. 

Hour. 

Right  Ascension. 

for 

Declination. 

for 

Hour. 

Right  Ascension. 

for 

Declination. 

for 

■ 

z  Min. 

xMin. 

X  Min. 

xMin. 

FJ 

RIDA^ 

f  5. 

SUNDAY  7. 

h     m       8 

B 

Of               tt 

It 

h     m      8 

8 

e       »          w 

•• 

O 

23  20     5.31 

1.7989 

S.  6  57  27.9 

13.941 

0 

0  47     8.22 

X.8603 

N.  4  38  Z4.5 

14.759 

I 

23  21  53.23 

X.7983 

6  43  30.4 

13.975 

Z 

0  48  59.93 

1.8636 

4  53    0.0 

14.757 

2 

23  23  41. 1 1 

I.7W7 

6  29  30.9 

X4.008 

2 

0  50  51.85 

Z.867Z 

5    7  45-3 

14.753 

3 

23  25  28.96 

1.797* 

6  Z5  29.4 

14.043 

3 

0  52  43.98 

X.8707 

5  22  30.3 

14.748 

4 

23  27  16.78 

X.7968 

6    z  25.9 

14.074 

4 

0  54  36.33 

1.8743 

5  37  15. 1 

14.744 

5 

23  29     4.58 

X.7966 

5  47  20.6 

14.104 

5 

0  56  28.90 

1.878Z 

5  51  59-6 

14.738 

6 

23  30  52.37 

X.7963 

5  33  13-4 

14.135 

6 

0  58  2Z.70 

1.8819 

6    6  43.6 

14.730 

7 

23  32  40.14 

x.796a 

5  19    4-4 

14.164 

7 

z    0  Z4.73 

X.8858 

6  2Z  27.2 

X4.7aa 

8 

23  34  27.91 

X.796X 

5    453.7 

14.193 

8 

Z      2     8.00 

X.8898 

6  36  Z0.3 

14.713 

9 

23  36  15.67 

X.796X 

4  50  4Z.2 

X4.323 

9 

X    4    1.51 

X.8940 

6  50  52.8 

14.703 

lO 

23  38    3-44 

1.796a 

4  36  27.0 

X4.85X 

zo 

I  555.28 

1.8983 

7    534.7 

14.693 

ZI 

23  39  51-21 

1.7963 

4  22  zz.z 

X4.377 

IZ 

I    7  49-30 

1.9026 

7  20  X5.9 

X4.68X 

12 

23  41  38.99 

1-7965 

4    7  53*7 

14.303 

Z2 

I    9  43-59 

1.9070 

7  34  56.4 

Z4.668 

13 

23  43  26.79 

1.7968 

3  53  34-7 

14.330 

13 

z  zz  38. Z4 

1.9115 

7  49  36.  z 

14.653 

14 

23  45  14.61 

X.7973 

3  39  14- 1 

14.355 

14 

JC  13  32.97 

1.9x63 

8    4  Z4.9 

X4.638 

15 

23  47    2.46 

X.7977 

3  24  52. 1 

14.378 

15 

z  Z5  28.08 

1.9208 

8  z8  52.7 

14.623 

i6 

23  48  50.33 

x.798a 

3  10  28.7 

14.403 

z6 

z  Z7  23.47 

1.9256 

8  33  29.5 

X4.606 

17 

23  50  38.24 

X.7988 

2  56    3.8 

X4.4a6 

17 

X  Z9  X9.Z5 

1.9305 

848    5-3 

14.587 

i8 

23  52  26.19 

X.7996 

2  41  37.6 

14.447 

18 

I  2Z  Z5.Z3 

1.9355 

9    239.9 

14.568 

19 

23  54  14.19 

I.80Q3 

2  27  ZO.Z 

X4.468 

19 

z  23  ZZ.4Z 

1.9406 

9  17  13.4 

14.548 

20 

23  56    2.23 

X.80X2 

2  Z2  41.4 

14.489 

20 

z  25    8.00 

1.9458 

9  31  45.6 

X4.5a6 

21 

23  57  50.33 

x.8on 

z  58  ZZ.4 

14.510 

2Z 

I  27  4.90 

Z.95X0 

9  46  16.5 

14.503 

22 

23  59  38.49 

Z.8032 

z  43  40.2 

14. 529 

22 

Z  29      2.12 

1.9563 

zo    0  45.9 

14.478 

23 

0    I  26.71 

X.8043 

S.   I  29    7.9 

14.547 

23 

z  30  59.66 

X.9618 

N.zo  Z5  Z3.9 

14.454 

SAl 

rURDi 

\y  6. 

M( 

3NDA 

Y  8. 

0 

0    3  15.01 

X.80S6 

S.   z  14  34.5 

14.565 

0 

I  32  57.54 

1.9674 

N.zo  29  40.4 

14.428 

I 

0    5    3.38 

X.8068 

Z    0    o.z 

14.582 

Z 

I  34  55.75 

1.9731 

Z044    5.3 

14.401 

2 

0    6  51.83 

1.8082 

0  45  24.6 

14.599 

2 

I  36  54.31 

1.9788 

zo  58  28.5 

14.37a 

3 

0    8  40.36 

X.8096 

0  30  48.2 

X4.6X4 

3 

I  38  53.21 

X.9846 

zz   Z2  49.9 

14.34a 

4 

0  zo  28.98 

X.8IZX 

0  z6  Z0.9 

14.628 

4 

z  40  52.46 

1.9906 

ZZ  27    9.5 

14.311 

5 

0  Z2  17.69 

x.SzaS 

S.  0    I  32.8 

14.643 

5 

X  42  52.08 

1.9967 

ZZ  41  27.2 

14.378 

6 

0  14    6.51 

1.8x45 

N.  0  Z3    6.2 

14.657 

6 

z  44  52.06 

2.0038 

"  55  42.9 

14.845 

7 

0  15  55-43 

X.8I63 

0  27  46.0 

14.669 

7 

z  46  52.41 

2.0089 

Z2     9  56.6 

14.210 

8 

0  Z7  44.46 

Z.8I83 

0  42  26.5 

14.681 

8 

I  48  53.13 

2.0x52 

Z2  24     8.Z 

14.174 

9 

0  Z9  33.6Z 

z.8ao2 

057    7.7 

Z4.693 

9 

z  50  54.24 

2.0217 

12  38  Z7.5 

14.137 

10 

0  2Z  22.88 

X.8223 

z  zz  49.5 

14.70a 

zo 

I  52  55.73 

2.0383 

Z2  52  24.5 

14.098 

11 

0  23  Z2.27 

1.8143 

z  26  3Z.9 

14.711 

ZI 

I  54  57.62 

3.0348 

13    6  29.2 

Z4.058 

12 

0  25      1.79 

x.8a65 

z  4z  14.8 

14.719 

Z2 

z  56  59.9Z 

2.0415 

Z3  20  3Z.4 

14.016 

13 

0  26  5Z.45 

1.8288 

I  55  58.2 

14.727 

13 

z  59    2.60 

2.0483 

13  34  31-1 

13.973 

H 

0  28  41.25 

1.33x3 

2  zo  42.  z 

14.735 

14 

2    z    5.70 

3.0551 

Z3  48  28.1 

13*928 

15 

0  30  3Z.2O 

1.8338 

2  25  26.4 

14.741 

15 

2    3    9.2Z 

2.0631 

Z4    2  22.4 

13.883 

i6 

0  32  21.30 

X.8363 

2  40  ZI.O 

14.746 

z6 

2    5  13.15 

3.0692 

14  z6  Z4.0 

13.836 

17 

0  34  ZI.56 

1.8390 

2  54  55.9 

14.751 

17 

2    7  17.51 

2.0763 

Z4  30    2.7 

13.787 

i8 

0  36    1.98 

1.84x8 

3    9  41. 1 

14.755 

z8 

2     9  22.30 

3.083s 

Z4  43  48.4 

13.737 

19 

0  37  52.57 

1.8446 

3  24  26.5 

14.757 

19 

2  ZZ  27.53 

2.0908 

14  5731.1 

13.685 

20 

0  39  43.33 

1.8475 

3  39  12.0 

14.759 

20 

2  Z3  33.20 

a. 0983 

Z5  zz  10.6 

13.633 

21 

0  41  34.27 

1.8505 

3  53  57.6 

X4.761 

21 

2  Z5  39.3Z 

2.X057 

Z5  24  46.9 

13.577 

22 

0  43  25.39 

1.8537 

4    843.3 

14.761 

22 

2  Z7  45.88 

2.XX33 

Z5  38  Z9.8 

13.521 

23 

045  16.7Z 

1.8569 

4  23  28.9 

14.760 

23 

2  Z9  52.91 

3.X2I0 

15  51  49.4 

13.463 

24 

0  47     8.22 

X.8602 

N.  4  38  Z4.5 

14.759 

24 

2  22     0.40 

3.X388 

N.z6    5  Z5.4 

13.403 

80 
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GREENWICH  MEAN- TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


DiflF. 

Diff. 

DifF. 

Diff. 

Hour. 

Right  Ascension. 

for 
xMin. 

Declination. 

for 
xMin. 

Hour. 

Right  Ascension. 

for 
xMin. 

Declination. 

for 

xMin. 

TUESDAY  9. 

THURSDAY  11. 

h    m        8 

■ 

or           M 

n 

h     m      8 

a 

0        f           m 

m 

O 

2  22     0.40 

3.xa88 

N.16    5  15.4 

13.403 

0 

4  14  19.27 

8.5^6 

N.as    5  50.9 

8.358 

I 

2  24     8.36 

a. 1366 

16  i8  37.8 

13.34a 

I 

4  16  53.36 

•.57a8 

25  14    7.8 

8.«os 

2 

2  26  16.79 

8.X444 

16  31  56.5 

I3.a79 

2 

4  19  28.00 

2.58x9 

25  22  15.2 

8.044 

3 

2  28  25.69 

2.1524 

16  45  11.4 

i3.ai5 

3 

422    3.19 

8.59x0 

25  30  13. 1 

7.884 

4 

2  30  35.08 

2.1605 

16  58  22.4 

13.150 

4 

4  24  38.92 

2. 6000 

25  38    1.3 

7-7aa 

5 

2  32  44.95 

a. 1687 

17  II  29.3 

X3.082 

5 

4  27  15.19 

2.6088 

25  45  39-8 

7-558 

6 

2  34  55.32 

2.1770 

17  24  32.1 

13.0x3 

6 

4  29  51.98 

2.6x76 

25  53    8.3 

7.39a 

7 

237     6.19 

8.X853 

17  37  30.7 

X2.942 

7 

4  32  29.30 

a.  6263 

26    0  26.8 

7.884 

8 

2  39  17.56 

a. 1937 

17  50  25.1 

12.869 

8 

4  35    7.14 

a.6349 

26    7  35.2 

7.054 

9 

2  41  29.43 

2.902X 

18    3  15.1 

X2.795 

9 

4  37  45.49 

8.6434 

26  14  33.3 

6.888 

lO 

2  43  41.81 

2.2107 

18  16    0.5 

X2.7X8 

10 

4  40  24.35 

8.65x9 

26  21  21.0 

6.707 

II 

2  45  54.71 

2.2X93 

18  28  41.3 

12.  640 

II 

4  43    3.72 

a. 6602 

26  27  58.9 

6.531 

12 

2  48     8.12 

2.2279 

18  41  17.3 

12.560 

12 

4  45  43.58 

2.6684 

26  34  24.7 

6.353 

13 

2  50  22.06 

2.3367 

18  53  48.5 

ia.478 

13 

4  48  23.93 

2.6765 

2640  40.5 

6.X73 

M 

2  52  36.52 

a. 2454 

19    6  14.7 

X2.395 

M 

4  51    4.76 

2.6645 

264645.5 

5-991 

15 

2  54  51.51 

a. 2542 

19  18  35.8 

X2.309 

15 

4  53  46.07 

a. 6923 

26  52  39.4 

5.807 

i6 

2  57    7.03 

2.2632 

19  30  5i«8 

X2.222 

16 

4  56  27.84 

2.7000 

26  58  22.3 

5.62a 

17 

2  59  23.09 

2.2782 

1943    2.5 

ia.x33 

17 

4  59  10.07 

a. 7075 

27    3  54.0 

5.433 

i8 

3    I  39-70 

2.2812 

19  55    7.8 

X2.042 

18 

5    I  52.74 

a.7148 

27    9  14.3 

5. 143 

19 

3    3  56.85 

2.2903 

20    7    7.5 

11.948 

19 

5    4  35.85 

2.7222 

27  14  23.2 

5.05a 

20 

3    6  14.54 

«.a994 

20  19     1.6 

11.853 

20 

5    7  19.40 

•.7a93 

27  19  20.6 

4.860 

21 

3    832.78 

2.3087 

20  30  49.9 

11.757 

21 

5  xo    3.37 

a.73«3 

27  24    6.4 

4.666 

22 

3  10  51.58 

2.3179 

20  42  32.4 

11.658 

«22 

5  12  47.75 

a.7430 

27  28  40.5 

4.469 

23 

3  13  10.93 

2.3272 

N.20  54    8.9 

11.558 

23 

5  15  32.53 

a.7496 

N.2733    2.7 

4.871 

WED] 

NESD 

AY  10.                       1 

FB 

!IDAY 

12. 

o 

3  15  30.84 

a. 3365 

N.21    539.3 

11.454 

0 

5  18  17.70 

8.7561 

N.27  37  13,0 

4.07* 

I 

3  17  51.31 

2.3458 

21   17     3.4 

11.349 

I 

5  21    3.26 

8.76S3 

27  41  11.3 

3.871 

2 

3  20  12.34 

2.335a 

21  28  21.2 

ii.a43 

2 

52349.18 

a. 7683 

27  44  57.5 

3.66B 

3 

3  22  33.94 

a. 3647 

21  39  32.5 

11.133 

3 

5  26  35.46 

a.774« 

27  48  31.4 

3.463 

4 

3  24  56. 1 1 

a. 374a 

21  50  37.2 

XX. 02a 

4 

5  29  22.08 

2.7798 

2751  53.1 

3.258 

5 

3  27  18.84 

a. 3837 

22     I  35.2 

10.909 

5 

532    9.04 

a. 7853 

27  55    2.4 

3.05a 

6 

32942.14 

a. 3931 

22  12  26.3 

10.794 

6 

5  34  56.32 

8.7907 
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2.844 

7 

3  32    6.01 

2.4026 

22  23  10.5 

XO.677 

7 
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28    0  43.7 
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8 

3  34  30.45 
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22  33  47.5 

10.557 

8 

5  40  31.81 

2.8005 

28    3  15.5 
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9 

3  36  55.47 

2.42x8 

22  44  17.3 

X0.436 

9 

5  43  19.98 

2.8052 

28    5  34.6 

2.812 

lO 

3  39  21.06 

2.4313 

22  54  39.8 

10.313 

10 

546    8.43 

a.Qo9y 

28    7  40.9 
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II 

3  41  47.22 

2.4408 

23    4  54.8 

X0.X87 

II 
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8.8138 

38    9  34.5 

1.766 

12 

3  44  13.96 

2.4504 

23  15      2.2 
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12 

5  51  46.09 

2.8x78 

28  II  15.2 
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13 

3  46  41.27 

2.4600 

23  25      1.9 

9.9*9 

13 

5  54  35.28 

2.82x7 

28  12  42.9 
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M 

3  49    9.15 

a. 4695 

23  34  53.7 

9.797 

14 

5  57  24.69 

2.8252 

28  13  57.7 
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15 

3  51  37.61 

2.4790 
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9.663 

15 
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i6 
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2.83x5 
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17 
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2.498X 
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17 
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a. 5076 
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19 
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19 
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a. 5263 
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2.8413 
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8.813 

21 

6  17  15.46 

2.8432 
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22 
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22 
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23 
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28  15  19.4 
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24 
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24 
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a.8473 
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THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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5.888 
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27.11 
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56.2 
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46.4 
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58.9 
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4.0 
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56.3 
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40.8 
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41.6 

5.0 
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12.064 
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I3.49Z 
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12.896 
X3.036 

13.153 
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13.40a 
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13.641 

13.757 
13.870 
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14.090 

14.196 

14.300 
14.40a 
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14.783 
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15.045 
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THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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iMin. 
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for 
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WEDNESDAY  17. 
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3.0390 

S.    I     2  32.6 
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4 

12  27  31.97 

3.0303 

2    8  13.0 
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6 
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8.0348 
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8 
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16.333 

9 
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16.394 

9 
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lO 

10  59  19.88 

3.1983 
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15.983 

15 
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15 

12  49  46.06 

3.0Z43 
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15-939 

i6 
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3.2638 
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16.593 

16 
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2.0133 
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17 
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3.1584 

7  34    5.8 

16.615 
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3.0x33 

53746.1 

15.847 
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15.703 
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X6.693 
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6  56  24.3 

15.603 
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23 
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4 
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3.0493 

N.  0    3  33.4 

16.571 

20 

1348    5.70 

3.0x93 

12  25  17.7 

14.8x9 

21 

Z2  13  15.98 

3.0466 

S.    0  13     0.2 

16.549 

21 

13  50    6.89 

3.0305 

12  39  28.6 

14.145 

22 

12  15  18.70 

3.0440 

0  29  32.5 

16.536 

22 

Z3  52    8.16 

3.08I9 

12  53  35.1 

X4.071 

«3 

12  17  21.26 

3.04X4 

046  3.3 

16.301 

23 

13  54    9.52 

3.08S3 

13     737.1 

13.996 

34 

12  19  23.67 

3.0390 

S.    I      2  32.6 

16.475 

24 

13  56  X0.96 

3.0B48 

S.I3  21  34.6 

X3.9SO 
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THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hoar. 


Right  Ascansion. 


Diff. 

for 

X  Min. 


Declinmtion. 


Diff. 

for 

z  Min. 


Hoar. 


Right  Ascension. 


Diff. 

for 
z  Min. 


Declination. 


Diff. 

for 

I  Min. 


SUNDAY  21. 


TUESDAY  23. 


h    m      s 

s 

0     «       » 

0 

13  56  io«96 

3.0148 

S.I3  21  34.6 

I 

13  58  12.49 

a.  0363 

13  35  27.5 

2 

14    0  14.12 

a.  0279 

13  49  15.7 

3 

X4    2  15.84 

a.oa95 

14    2  59.1 

4 

14    4  17.66 

a.«3xa 

14  16  37.8 

5 

14    6  19.59 

a.o33o 

14  30  11.7 

6 

14    8  21.62 

8.0348 

14  43  40.8 

7 

14  10  23.77 

8.0368 

14  57    4.9 

8 

14  12  26.04 

8.0387 

15  xo  24.0 

9 

14  14  28.42 

a.0407 

15  23  38.1 

10 

14  16  30.92 

8.0487 

15  36  47-1 

II 

14  18  33-55 

8.0448 

15  49  5X-0 

12 

14  20  36.30 

8.0469 

x6    2  49.7 

13 

14  22  39.18 

a.Q498 

16  15  43.2 

14 

14  24  42.20 

a.05^4 

x6  28  31.4 

15 

14  26  45.35 

a.0537 

x6  41  14.2 

16 

14  28  48.64 

8.0S60 

16  53  51-7 

17 

14  30  52.07 

a.0584 

17    6  23.7 

18 

14  3a  55-65 

a.o6o8 

X7  18  50.3 

19 

14  34  59.37 

8.0633 

17  31  "-3 

20 

M  37    3-24 

8.0658 

17  43  26.7 

21 

1439    7-26 

a.0683 

175536.5 

22 

1441  11.44 

8.0710 

z8    7  40.6 

23 

14  43  15.78 

8.0736 

S.z8  19  39.0 

MO 

INDA\ 

^  22. 

0 

1445  20.27 

a.076a 

S.18  31  31.6 

I 

14  47  24.92 

a.  0789 

18  43  18.4 

2 

14  49  29.74 

a.0817 

x8  54  59.3 

3 

14  51  34.72 

a. 0843 

19    6  34.2 

4 

14  53  39-86 

8.0871 

19  18    3.2 

5 

14  55  45-17 

a.0900 

19  29  26.2 

6 

14  57  50.66 

8.0939 

19  40  43.1 

7 

14  59  56.32 

8.0958 

19  51  53.9 

8 

15    2    2.15 

8.0986 

20    2  58.5 

9 

15    4    8.15 

a.iois 

20  13  56.9 

10 

15    6  14-33 

3.Z044 

20  24  49. 1 

II 

15    8  20.69 

8.1074 

20  35  34.9 

12 

15  10  27.22 

a.xi04 

20  46  14.4 

13 

15  12  33.93 

a.iZ33 

20  56  47.5 

14 

15  Z4  40.82 

a.1164 

21    7  14.2 

15 

15  16  47.90 

8.1X95 

21  17  34.4 

16 

15  18  55.16 

a. zaas 

21  27  48.0 

17 

15  21     2.60 

a.zass 

21  37  55-1 

18 

15  23  10.22 

8.xa8s 

21  47  55.5 

19 

15  25  18.02 

8.X3Z6 

21  57  49.3 

20 

15  27  26.01 

2.1347 

22    7  36.3 

21 

152934.19 

8.1378 

22  17  16.6 

22 

15  31  42.55 

8.Z408 

22  26  50.1 

a3 

15  33  51-09 

t.Z439 

22  36  16.8 

84 

15  35  59.82 

a.z47o 

S.22  45  36.5 

13.920 

13.842 

13.763 
13.684 
13.605 

13.585 

13.443 
13.360 

13.877 
X3.193 
13.108 

13. 088 

18.935 
ia.847 
18.738 
ia.669 
12.579 
18. 488 

18.397 
18.303 
ia.8zo 
xa.ii6 
la.oai 
11.935 


1X.828 

11.731 
11.633 

11.533 

11.433 
11.333 
11.331 

XZ.138 
X1.035 

10.933 
10.817 
10.711 
10.605 
10.498 
10.391 
10.883 
Z0.173 
10.063 

9.9Sa 
9.840 

9*7*7 
9.615 

9.503 

9.387 
9.871 


O 

I 
2 

3 

4 

5 
6 

7 
8 

9 
10 

IX 

12 

13 

15 
16 

17 

18 

19 
20 

2X 
22 

23 


O 

I 
2 

3 

4 

5 
6 

7 

8 

9 
10 

XI 

12 

13 

14 

15 
x6 

17 
18 

19 
20 

21 

22 

23 
24 


h 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 
6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 


m 
35 
38 
40 

42 

44 
46 

48 

51 

53 

55 

57 

59 

I 

4 
6 

8 

xo 

Z2 

15 

17 

19 
21 

23 
26 


s 
59.82 

8.73 
17-83 

27.  H 

36.57 
46.22 
56.05 
6.06 
X6.26 
26.63 

37.  X9 

47.92 

58.83 

9.91 

21. X7 

32.60 
44.20 

55.97 
7.9X 

20.01 
32.28 

44.70 
57.29 

10.03 


a 

a. 1470 
3.1501 
«.i53a 

3.1568 
8.1593 
8.1633 
3.165s 
3.1684 

8.X7X4 
3.1744 
3.1774 
8.1803 

8.1833 
3.186a 

8.1891 

8. 1919 
8.1948 
8.1976 
8.8003 
8.8031 
8.8O58 
8.3084 
3.3IZ1 
8.8137 


22  45  36.5 

9.371 

22  54  49.3 

9.156 

23    3  55.2 

9.040 

23  12  54.x 

€.983 

a3  21  45.9 

8.804 

23  30  30.6 

8.685 

23  39    8.x 

8.566 

23  47  38.5 

8.446 

23  56    X.6 

8.335 

24    4  17. 5 

8.804 

24  12  26.1 

8.088 

24  20  27.3 

7.958 

24  28  21.  X 

7.835 

2436     7.5 

7.718 

24  43  46.5 

7.588 

24  51  z8.o 

7.46a 

24  58  4X.9 

7.336 

25    558.3 

7.ato 

25  X3    7.1 

7.083 

25  20    8.2 

6.955 

25  27    1.7 

6*837 

«5  33  47.5 

6.698 

254025.5 

6.569 

25  46  55.8 

6.439 

WEDNESDAY  24. 

6  28  22.93  ^."63  S.25  53  18.2 

6  30  35-98  8.8188  25  59  32.8 

6  32  49.18  3.3313  26       5  39.6 

6  35    2.52  3.3336  26  XI  38.5 

6  37  16.01  8.3360  26  17  29.4 

6  39  29.64  8.8283  26  23  12.3 

6  41  43.40  3.8305  26  28  47.3 

6  43  57.30  3.8387  26  34  14.3 

6  46  11. 33  3.8348  26  39  33.3 

6  48  25.48  3.8369  26  44  44.2 

6  50  39.76  3.8390  26  49  46.9 

6  52  54.16  3.3410  26  54  41.6 

655    8.68  8.3439  265928.1 

6  57  23.31  8.3448  27    4    6.4 

6  59  38.05  8.3466  27    8  36.6 

7  I  52.90  a.8483  27  12  58.6 
7  4  7.85  8.3499  27  17  X2.4 
7    6  22.89  >.>sz5  27  21  17.9 

7  8  38.03  3.853X  27  25  1 5.x 

7  10  53.26  3.3546  27  29    4.0 

7  13     8.58  8.8559  27  32  44.6 

7  X5  23.97  «.«57a  27  36  16.9 

7  17  39.44  8.3584  27  39  40.9 

7  19  54.98  8.8596  27  42  56.5 

72210.59  3.3607  S.27  46    3.8 


6.308 

6.178 
6.047 

5.915 
5.783 

5.6^9 
5.516 
5.383 

5.849 
5.X13 
4.978 

4.843 

4.707 

4.571 

4-434 
4.398 

4.16Z 

4.«3 
3.684 
3-746 
3.607 
3.468 
3*330 

3.191 
3.053 
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THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Diff. 

Diff. 

Diff. 

Diff. 

Hour. 

Right  AscanBion. 

for 
zMin. 

Declination. 

for 
X  Min. 

Hour. 

Right  Aacension. 

for 
xMin. 

Declination. 

tor 

X  Min. 

THURSDAY  25. 

SATURDAY  27. 

h    m        8 

8 

0          t          n 

•» 

h    m        B 

8 

e         t         n 

n 

O 

17  22  10.59 

8.2607 

S.27   46       3.8 

3.052 

0 

19  10  22.77 

3.3Z59 

S.27  31    16.5 

3.6OX 

I 

17  24  26.26 

2.S617 

2749       2.7 

2.912 

I 

19  12  35.64 

3.8X30 

27   27   36.5 

3.73a 

2 

17  26  41.99 

3. 3696 

27  51  53-2 

2.772 

2 

19  14  48.33 

2.3ZOI 

27  23  48.7 

3.86a 

3 

17  28  57.77 

8.8634 

27  54  35-3 

2.632 

3 

19  17     0.85 

2.207X 

27    19   53.0 

3.99a 

4 

17  31  13-60 

2.264a 

27  57    9.0 

a.491 

4 

19  19  13.18 

2.3040 

27  15  49-6 

4. 122 

5 

17  33  39.48 

2.2650 

27  59  34.2 

2.350 

5 

19  21  25.33 

2.2009 

27  II  38.4 

4.251 

6 

17  35  45'40 

8.8656 

28    I  51.0 

2.210 

6 

19  23  37.29 

2.1977 

27    7  19.5 

4.379 

7 

1738    1.35 

2.266X 

28    3  59.4 

3.070 

7 

19  25  49.05 

2.X944 

27    2  52.9 

4-507 

8 

17  40  17.33 

2.3666 

28    5  59.4 

1.939 

8 

19  28     0.62 

a. 19x1 

26  58  18.7 

4-^ 

9 

17  42  33.34 

2.3670 

28    7  50.9 

1.788 

9 

19  30  11.98 

2.X877 

26  53  36.9 

4.760 

lO 

17  44  49.37 

2.3673 

28    933-9 

X.647 

10 

1932  23.14 

2.X843 

26  48  47.5 

4.886 

II 

1747    5.42 

3.2675 

28  II    8.5 

1.506 

II 

1934  34-10 

2.1809 

26  43  50.6 

5.0x1 

12 

17  49  21.47 

2.2675 

28  12  34.6 

1.364 

12 

19  36  44.85 

a. 1773 

26  38  46.2 

5.135 

13 

17  51  37-52 

2.3676 

28  13  52.2 

1.223 

13 

19  38  55-38 

2.X738 

26  33  34-4 

5.a59 

14 

17  53  53.5« 

2.2676 

28  15    1.4 

X.083 

14 

19  41      5.70 

2.1703 

26  28  15. 1 

S.Sto 

15 

17  56    9.63 

2.2674 

28  16    2.1 

0.942 

15 

19  43   15.80 

8.X665 

26  22  48.5 

5.505 

i6 

17  58  25.67 

2.2673 

28  16  54.4 

0.800 

16 

19  45  25.68 

3.Z627 

26  17  14.5 

5-627 

17 

18    0  41.70 

2.3669 

28  17  38.2 

0.659 

17 

19  47  35.33 

3.1589 

26  II  33.3 

5.748 

i8 

18    2  57.70 

2.3665 

28  18  13.5 

0.5x8 

18 

19  49  44.75 

a-x55a 

26    5  44.8 

5.868 

19 

18    5  13.68 

2.3660 

28  18  40.4 

0.377 

19 

19  51  53.95 

3.X5X3 

25  59  49.2 

5.987 

20 

18    7  29.62 

2.3654 

28  18  58.8 

0.837 

20 

19  54    2.91 

3.1474 

25  53  46.4 

6.X06 

21 

18    945.53 

2.2647 

28  19    8.8 

-0.097 

21 

19  56  11.64 

a.  1435 

25  47  36.5 

6.824 

22 

18  12    1.39 

2.2640 

28  19  10.4 

+0.044 

22 

19  58  20.13 

a. 1395 

25  41  19.5 

6.34a 

23 

18  14  17.21 
FF 

2.8638 

LI  DAY 

S.28  19    3.5 
26. 

0.185 

23 

20    0  28.38 
SU 

3.X355 

NDAY 

S.25  34  55.5 
28. 

6.458 

o 

18  16  32.98 

3.3623 

S.28  18  48.2 

0.385 

0 

20    2  36.39 

a- 13x5 

S.25  28  24.6 

6.573 

I 

18  18  48.69 

3.3613 

28  18  24.5 

0.465 

I 

20    444.16 

3.X274 

25  21  46.7 

6.688 

2 

18  21    4.34 

3.2602 

28  17  52.4 

0.605 

2 

20    6  51.68 

2.X333 

25  15    2.0 

6.803 

3 

18  23  19.92 

2.2590 

28  17  II. 9 

0.744 

3 

20    8  58.96 

2.1192 

25    8  10.4 

6.9x6 

4 

18  25  35.42 

2.2578 

28  16  23.1 

0.883 

4 

20  II    5.99 

2.XZ50 

25     I  12. 1 

7. 088 

5 

18  27  50.85 

2.2565 

28  15  25.9 

X.023 

5 

20  13  12.77 

2.1x08 

24  54    7.0 

7.140 

6 

18  30    6.20 

2.3551 

28  14  20.3 

X.X62 

6 

20  15  19.29 

2.1066 

24  46  55.3 

7.351 

7 

18  32  21.46 

2.3536 

28  13    6.5 

1.300 

7 

20  17  25.56 

2.1024 

24  39  36.9 

7.362 

8 

18  34  36.63 

2.2530 

28  II  44.3 

1.439 

8 

20  19  31.58 

2.0983 

24  32  II. 9 

7.471 

9 

18  36  51.70 

3.3503 

28  10  13.8 

1.577 

9 

20  21  37.35 

2.0940 

24  24  40.4 

7-579 

lO 

18  39    6.66 

3,3485 

28    8  35.0 

1.715 

10 

20  23  42.86 

2.0897 

24  17    2.4 

7.687 

II 

18  41  21.52 

2.3467 

28    6  48.0 

Z.852 

II 

20  25  48.11 

2.0833 

24    9  17.9 

7.794 

12 

18  43  36.27 

3.3448 

28    4  52.8 

1.989 

12 

20  27  53.10 

2.oBxo 

24    I  27.1 

7.899 

13 

18  45  50.90 

3.3428 

28    2  49.3 

3.136 

13 

20  29  57.83 

3.0767 

23  53  30.0 

8.005 

14 

18  48    5.41 

2.3408 

28    0  37.7 

2.262 

14 

20  32    2.31 

8.Q724 

23  45  26.5 

8.XX0 

15 

i8  50  19.79 

2.3386 

27  58  17.9 

•.397 

15 

2034    6.53 

8.0681 

23  37  16.8 

8.8X3 

i6 

18  52  34.04 

3.3363 

27  55  50.0 

«-533 

16 

20  36  10.48 

2.0637 

23  29    0.9 

8.3x6 

17 

18  5448.15 

2.2340 

27  53  13-9 

3.669 

17 

20  38  14.17 

a. 0593 

23  20  38.9 

8.4x7 

i8 

18  57    2.12 

2.23x7 

27  50  29.7 

3.803 

18 

20  40  17.60 

2.0550 

23  12  10.8 

8.5x8 

19 

18  59  15.95 

a.t293 

2747  37.5 

a.  937 

19 

20  42  20.77 

a.0507 

23    3  36.6 

8.619 

20 

19    X  29.63 

8.8267 

27  44  37-2 

3.071 

20 

20  44  23.68 

a.  0463 

22  54  56.5 

8.7x8 

21 

19    343.15 

3.2241 

27  41  29.0 

3.«>3 

21 

20  46  26.33 

3.0419 

22  46  10.5 

8.8x6 

22 

19    5  56- 52 

2. 3215 

27  38  12.8 

3.337 

22 

20  48  28.71 

8.0376 

22  37  18.6 

8.9x4 

23 

19    8    9.73 

3.2X88 

27  34  48.6 

3.469 

23 

20  50  30.83 

8.083a 

22  28  20.8 

9.011 

24 

19  10  22.77 

3.2x59 

S.27  31  16.5 

3.601 

24 

20  52  32.69 

8.0I88 

S.22  19  X7.3 

9.Z06 
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Diff. 

Diff. 

Diff. 
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for 

Dacliaation. 

for 

Bour. 

Right  Ascension. 

for 

Dadination. 

for 

X  Min. 

iMin. 

1  Min. 

I  Min. 

MO 

iNDA\ 

'  39.                 1 

WEDNESDAY  31. 

h     m      8 
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0        •          «r 
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h    m       8 
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0         t          n 
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o 

20  52  32.69 

a.  0288 

S.22  19  17.3 

9.106 

0 

22  25  17.05 

1.8481 

S.I3    28    24.4 

13.684 

I 

20  54  34-29 

a.  0844 

22  10     8.1 

9.aox 

I 

22  27     7.85 

1.8453 

13    15   41-7 

X2.738 

2 

20  56  35.62 

3.020Z 

22     0  53.2 

9. 895 

2 

22  28  58.49 

1.8427 

13     2  55.8 

X2.79a 

3 

20  58  36.70 

2.0x58 

21  51  32.7 

9.388 

3 

22  30  48.97 

1.8400 

12  50     6.7 

la.844 

4 

21    037.52 

2.0115 

21  42    6.6 

9.481 

4 

22  32  39.29 

1.8374 

1237  14-5 

12.895 

5 

21     2  38.08 

2.007a 

21  32  35.0 

9.573 

5 

22  34  29.46 

1.8349 

12  24  19.3 

X2.946 

6 

21     4  38.38 

fl.oofl8 

21  22  57.9 

9.663 

6 

22  36  19.48 

1.8324 

12  II  21.0 

X2.996 

7 

21     6  38.42 

Z.9985 

21  13  15.5 

9.75a 

7 

22  38     9.35 

1.8300 

II  58  19.8 

13.045 

8 

21     8  38.20 

z.994a 

21    3  27.7 

9.841 

8 

22  39  59.08 

1.8376 

II  45  15.6 

13.093 

9 

21  10  37.73 

z.9yoo 

20  53  34-6 

9*929 

9 

22  41  48.66 

1.8253 

II  32    8.6 

13.14X 

lO 

21  12  37.00 

1.9858 

20  43  36.2 

Z0.016 

10 

22  43  38.11 

1.8330 

II  18  58.7 

13.188 

II 

21  14  36.02 

1.98x5 

30  33  32.7 

Z0.102 

II 

22  45  27.42 

1.8906 

II    5  46.0 

13.334 

12 

21  16  34.78 

X.9773 

20  23  24.0 

10.187 

12 

22  47  16.61 

1.8187 

10  52  30.6 

13.379 

13 

21  18  33.29 

X.9732 

20  13  10.2 

xo.27a 

13 

2249      5-67 

1.8166 

10  39  12.5 

13.3*3 

H 

21  20  31.56 

X.9690 

20    2  51.4 

10.355 

14 

22  50  54.60 

1.8x46 

10  25  51.8 

13.367 

15 

21  22  29.57 

1.9648 

19  52  27.6 

10.437 

15 

22  52  43.42 

1.8127 

10  12  28.4 

13.411 

i6 

21  24  27.34 

X.9607 

19  41  58.9 

10. 519 

16 

22  54  32.12 

1.8108 

9  59    2.5 

13.453 

17 

21  26  24.86 

X.9567 

19  31  25.3 

Z0.601 

17 

22  56  20.71 

1.8090 

9  45  34-1 

13.494 

i8 

21  28  22.14 

1.95*6 

19  20  46.8 

10.681 

18 

22  58     9.20 

1.8073 

932    3-2 

13.535 

19 

21  30  19.17 

X.948S 

19  10    3.6 

10.759 

19 

22  59  57.58 

1.8055 

9  18  29.9 

13.574 

20 

21  32  15.96 

1.9446 

18  59  167 

X0.S38 

20 

23      I  45.86 

1.8038 

9    4  54.3 

13.6x3 

21 

21  34  12.52 

Z.9406 

18  48  23.1 

10.9x6 

21 

23    3  34-04 

1.8023 

8  51  16.3 

X3.653 

22 

21  36     8-83 

Z.9366 

18  37  25.8 

10.993 

22 

23    5  22.13 

1.8007 

83736.1 

13.689 

23 

21  38     4.91 

1.9327 

S.18  26  24.0 

11.067 

23 

23    7  10.13 

1.7993 

S.   8  23  53.6 

13.7*7 

TU] 

£SDA^ 

V  30. 

THURSD 

AY,  AUGUST  I. 

o 

21  40     0.76 

t.9388 

S.18  15  17.7 

11.142 

0 

23    8  58.05 

1.7980 

S.  8  10    8.9 

13.763 

I 

21  41  56.37 
21  43  51.76 

1.9250 
1.9313 

18    4    6.9 
17  52  51.7 

11.2X6 

IZ.289 

2 

3 

21  45  46.92 

X.9X74 

17  41  32.2 

11.361 

4 

21  47  41.85 

1.9137 

1730    8.3 

11.433 

PHASES 

OF  T 

HE  MOON. 

5 
6 

21  49  36' 56 
21  51  31.05 

Z.9X00 
1.9063 

17  18  40.2 
17    7    7.9 

11.503 

11.573 

7 

21  53  25.32 

1.9037 

16  55  31-4 

11.642 

d      h       m 

8 
9 

21  55  19-37 
21  57  13.21 

1.8991 
X.8956 

16  43  50.8 
16  32    6.2 

XX. 7x0 
XT. 777 

(L 

Last  Quarts 

-     July    7    4  46.9 

lO 

21  59    6.84 

1.8921 

16  20  17.5 

11.844 

m 

New  Moon 

«           • 

.    .    .    14    I  13.2 

II 

22     I    0.26 

1.8887 

16    8  24.9 

11.909 

i> 

First  Quart 

er     . 

.    .    .    20  17  18.4 

12 

22    2  53.48 

1.8852 

15  56  28.4 

11.973 

0 

Full  Moon 

.     • 

.    .    .    28  16  28.2 

13 

y  J 

22    4  46.49 
22    6  39.30 

1.8818 
1.8786 

15  44  28.1 
15  32  23.9 

12.037 

13. XOX 

^4 

15 

22     8  31.92 

1.8753 

15  20  16.0 

X2. X63 

d         h 

i6 
I? 

22  10  24.34 
22  12  16.57 

1.8721 
1.8689 

15    8    44 
14  55  49-2 

X2.323 

12.283 

a 

Apogee     . 

•     • 

%4                      ^M 

.     .      July     I   12.6 

i8 

22  14     8.61 

1.8658 

14  43  30-4 

12.343 

a 

Perigee 

1 

4    I2.0 

19 

20 

22  16     0.47 
22  17  52.14 
22  19  43.63 

X.8627 

1-8597 
1.8567 

14  31    8.0 
14  18  42.1 
14    6  12.7 

12.403 

a 

Ado^ ee     . 

•     ■     •     ■     28   16.8 

I2.46X 
12.518 

**J'*'0*'^'          . 

•         • 

V                    V                    W                     V                    ^^^^            ^m  ^^  m   ^^ 

21 

22 

22  21  34.94 

1.8538 

13  53  39-9 

12.574 

23 

22  23  26.08 

1.8509 

13  41    3-8 

12.629 

24 

'•2  25  17.05 

1.8481 

S.13  28  24.4 

12.684 
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AUGUST,  1912. 


AT  GREENWICH  APPARENT  NOON. 


]|  Equation  of 
ITme,  to  be 
Added  to 


Day  of 
the  Week. 


Thur. 

Frid. 

Sat. 

SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

SUN. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

SUN. 

Mon. 
Tues. 
Wed. 

Thur. 

Frid. 

Sat 

SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 
Sat 

SUN. 


I 

2 

3 

4 

5 
6 

7 
8 


lo 
II 

12 

13 

15 

i6 

17 
i8 

20 
21 

22 
23 
24 

25 
26 

27 

28 
29 

30 
31 

32 


THE  SUN'S 


Apparent  Right 
Ascension. 


m 


845     3-98 

8  48  56.70 
8  52  48.82 

8  56  40.36 

9  031.32 
9    421.70 

9    8  H.50 
9  12    0.72 

9  15  49.37 

9  19  37.45 

9  23  24.97 
92711.93 

9  30  58.34 
93444.19 

9  38  29.48 

9  42  14.22 

9  45  58.43 
9  4942.11 

9  53  25.27 

9  57  7-93 
10  o  50.09 

10  431.77 
10  8  12.98 

10  II  53.74 


Diff.  for 
X  Hour. 


8 
9.709 

9.684 
9.659 

9.635 
9.61 1 

9.587 
9.563 

9-539 
9.515 

9.492 

9.469 
9-445 

9.422 

9.399 
9.376 

9.353 
9.331 
9.309 

9.288 
9.267 
9.247 

9.227 
9.208 
9.190 


Apparent  Decli- 
nation. 


10 15  34.07 

9.172 

10  19  13.99 

9.155 

102253.51 

9.139 

10  26  32.64 

9.123 

10  30  II.4I 

9.108 

10  33  49.84 

9.094 

10  37  27.95 

9.081 

10  41    5.75 

9.069 

N.I8  338.6 

7  48  25.9 
7  32  55.8 

717    8.5 

7  I  4-3 
6  44  43.5 

6  28  6.4 
6  II  13.2 

5  54    4.3 

5  36  40.0 

519  0.5 
5    I    6.3 

4  42  57.7 
4  24  35.0 
4    558.5 

3  47  8.6 
328  5.6 
3    850.0 

2  49  21.9 
2  29  41.8 
2    9  49.8 

I  49  46.4 
I  2931.9 
I    9    6.6 

o  48  30.8 
o  27  44.8 
o    648.8 

9  45  43-2 
9  24  28.3 

9    3    4.4 

8  41  31.7 

N.  8  19  50.7 


Diff.  for 
X  Hour. 


-37.66 

38.39 
39." 

-39.82 

40.52 
4X.21 

-41.88 

42.54 
43.19 

-43-83 

44.45 
45.06 

-45-65 
46.23 
46.79 

-47.34 

47.89 
48.42 

-48.93 
49.42 
49.90 

-50.37 
50.83 

51.28 

-51-71 
52.12 

52.53 

-52.93 

53-31 
53.68 

54.04 
-54.39 


Sexnidiam- 
eter. 


15  47.47 
15  47.59 
15  47.72 

15  47.85 
15  47.98 

15  48.11 

15  48.25 
15  48.40 

15  48.54 

15  48.69 

15  48.85 
15  49.01 

1549.18 
15  49.36 

15  49.54 

15  49.72 
15  49.91 
1550.10 

15  50.29 

15  50.49 
15  50.69 

15  50.89 
15  51.10 

15  51.31 

1551.52 
1551.74 
15  51.95 

1552.17 
15  52.38 
15  52.60 
15  52.82 

15  53.05 


Siderea 
Time  of 
Semidi- 
aineter 
Passing 

Me- 
ridian. 


8 
66.62 

66.53 
66.45 

66.36 
66.27 
66.18 

66.09 
66.01 
65.92 

65.84 

65.75 
65.67 

65.59 
65.51 
65.43 

65.36 
65.28 
65.21 

65.14 
65.07 
65.00 

64.94 

64.87 
64.81 

64.75 
64.69 

64.63 

64.57 
64.52 
64.47 
64.42 

64.38 


Subtracted 

from 

Apparent 

Time. 


m 


6  8.92 
6  5.09 
6   0.68 

5  55.67 
5  50.08 

5  43.91 

537.16 
5  29.85 
5  21.97 

5  13.52 
5  4-51 
4  54-94 

444.82 

4  34-14 
4  22.91 

411-13 
3  58.81 

3  45.97 

3  32.62 
3  18.76 
3    4-40 

2  49-56 
2  34.26 

2  18.51 

2    2.33 

I  45.74 
I  28.75 

I  11.38 

o  53.64 
o  35.56 
o  17.16 


Diff. 

for 

z  Hoar. 


o    1.54 


8 
0.147 

0.172 
0.197 

0.22X 
0.245 
0.269 

0.293 

0.317 
0.341 

0.364 
0.387 
0.410 

0-433 
0.456 
0.479 

0.502 
0.524 
0.546 

0.567 
0.588 
0.608 

0.628 
0.647 
0.665 

0.683 
0.700 
0.716 

0.731 
0.746 

0.760 

0.773 

0.785 


NoTB.— The  mean  time  of  semidiameter  passing  may  be  found  by  subtracting  o».i8  from  the  sidereal  time. 

The  sign  —  prehzed  to  the  hourly  change  of  declination  indicates  that  north  declinations  are  decreasing. 
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AT  GREENWICH  MEAN  NOON. 


Day  of 
theWaek. 

i 

■9 

THE  SUNS 

B^nation  of 

Time,  to  be 

Subtracted 

from 

Diff.  for 
I  Hour. 

Sidereal  Time, 
or  Right  Ascen- 

Apparent Right 
ABcanaion. 

Diif.  for 
X  Hour. 

Apparent  Declina- 
tion. 

Diff.  for 
z  Hour. 

sion  of  Mean 

Added  to 
Mean  Time. 

Sun. 

Thur. 

Frid. 

Sat. 

I 
2 

3 

h     m       B 
845     3.00 

8  48  55-73 
8  52  47.87 

.     B 
9.709 

9.684 

9.660 

0             •                M 

N.I 8    342.4 
17  48  29.8 

17  32  59-7 

It 
-37.66 
38.39 
39." 

m       • 

6    8.94 
6    5.11 
6   0.70 

8 
0.147 

0.172 

O.X97 

h    m        s 

8  38  54.06 
8  42  50.62 

84647.18 

SUN, 

Mon. 

Tues. 

4 

5 
6 

8  56  39-42 

9  030.39 
9    4  20.78 

9.636 
9.612 

9.588 

17  17  12.4 
17    I    8.2 
164447.4 

-39.82 
40.52 
41.2Z 

5  55.69 
550.10 

5  43.93 

0.221 

0.245 
a  269 

8  50  43.73 
8  54  40.29 

8  58  36.84 

Wed. 
Thur. 
Frid. 

7 
8 

9 

9    8  10.59 

9  "  59-84 
91548.51 

9.564 

9.540 
9.516 

16  28  10.3 
16  II  17.1 
1554   8.1 

-41.88 
42.54 

43.19 

537.19 
5  29.88 

5  22.00 

0.293 
0.317 
0.34X 

9    233.40 
9    ^29.96 
9  10  26.52 

Sat. 

SUN 

Mon. 

ID 
II 
12 

9  19  36.62 
92324.17 
927  II. 16 

9-493 
9.470 
9.446 

15  36  43.8 
15  19   4-3 

15     I  lO.O 

-43.83 
44.46 

45.07 

5  13.55 
5    4.54 
4  54-97 

0.364 
0.387 

0.4x0 

9  14  23.07 
9  18  19.63 

9  22  16.18 

Tues. 
Wed 
Thur. 

13 

14 

15 

9  30  57-59 

9  34  43-46 
9  38  28.78 

9.423 
9.400 

9.377 

1443    1-3 
14  24  38.5 

14   6    1.9 

-45.66 
46.24 
46.80 

4  44-85 

4  34-17 
4  22.94 

0.433 
0.456 

0.479 

926  12.74 
930    9.29 
9  34    5-85 

Frid. 
Sat. 

SUN 

i6 

17 
i8 

942  13.56 
94557.81 
9  49  41-53 

9.354 

9.332 
9.310 

134711.9 
1328    8.8 
13    853.0 

-47.35 
47.89 

48.42 

4  II. 16 

3  58.85 
3  46.01 

0.502 
0.524 
0.546 

938    2.40 

9  41  58.96 
9  45  55-52 

Mon. 
Tues. 
Wed. 

19 

20 
21 

9  53  24.73 

9  57    7.42 
10    0  49.62 

9.289 
9.268 
9.248 

12  49  24.8 
122944.5 
12    952.4 

-48.93 
49.42 

49.90 

3  32.65 
3  18.79 
3    4-43 

0.567 
0.5S8 
0.608 

9  49  52.07 

9  53  48.63 
95745.18 

Thur. 

Frid. 

Sat. 

22 
23 

24 

10    431.34 
10    8  12.59 

101153-39 

9.229 
9.210 
9. 191 

II  4948.8 
II  2934.1 
II    9    8.6 

-50.38 
50.84 
51.29 

2  49-59 
2  34.29 

2  18.54 

0.628 
0.647 
0.665 

10    I  41.74 
10    538.29 

10    934-85 

SUN 

Mon. 

Tues. 

25 
26 

27 

10  15  33-76 
10  19  13.72 
1022  53.28 

9.173 
9.156 

9.140 

10  48  32.6 
10  27  46.3 
10    650.1 

-51.72 
52.14 

52.55 

2    2.36 

1  45.76 
I  28.76 

0.683 
0.700 
0.716 

10  13  31.40 
10  17  27.96 
10  21  24.51 

Wed. 
Thur. 
Frid. 
Sat. 

28 
29 
30 
31 

32 

10  26  32.46 
10  30  11.27 

10  33  49-75 
10  37  27.90 

10  41    S'75 

9.125 
9. 1 10 
9.096 
9.083 

9.071 

9  45  44.3 
924  29.1 

9    3    4-9 
8  41  32.0 

N.  8  19  50.7 

-52.94 
53.32 

53.69 
54.04 

-54.39 

I  11.39 
0  53.65 

035.57 
0  17.17 

0.731 
0.746 

0.760 
0.773 

0.785 

10  25  21.06 
10  29  17.62 
103314.17 
10  37  10.73 

SUN 

0    1.54 

10  41    7.28 

N0TB.-.1 

rhesc 

rhe  si 

tioni 

»midiamater  for  me 
gn  —  prefixed  to  tt 
1  are  decreasing. 

an  noon  a 
te  hourly  4 

lay  be  assumed  the  1 
change  of  dedinatio 

same  as  tt 
to  indicat 

lat  for  apparel 
es  that  north  ( 

It  noon, 
declina- 

Diff.  for  I  Hour* 
(Table  III.) 
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AUGUST,  1912. 


III. 


AT  GREENWICH  MEAN  NOON. 


U 

a 


I 

2 

3 

4 

5 

6 


7 
8 


lO 

II 

12 

13 
H 
15 

i6 

17 

i8 

20 
21 

22 

23 
24 

25 
26 

27 

28 

29 
30 
31 

32 


214 

215 

216 
217 

218 

219 
220 

221 
222 

223 
224 
225 

226 
227 

228 

229 
230 

231 

232 

233 
234 

235 
236 

237 

238 

239 
240 

241 
242 

243 
244 

245 


THE  SUN'S 


True  Longitude. 


28  50  8.0 

29  47  32.4 

30  44  57.9 

31  42  24.6 

32  39  52.6 

33  37  21.9 

34  34  52.5 

35  32  24.5 

36  29  57.8 

37  27  32.5 
3825  8.6 

39  22  45.9 

40  20  24.4 

41  18  4.1 

42  15  45.0 

431327.0 

44  II  10. 1 

45  854.2 

46  639.4 

47  4257 

48  2  13.1 

48  60  1.7 

49  57  51.6 

50  55  42.8 

51  53  35-3 

52  51  29.2 

53  49  24.6 

544721.5 
554520.1 

56  43  20.4 

5741  22.4 


1583926.3 


A' 


49  42.2 

47  6.4 
44  31-8 

41  58.4 

39  26.2 

36  55.3 

34  25.8 
31  57-6 
29  30.8 

27  5.3 
2441.2 

22  18.4 

19  56.8 
17  36.4 
15  17.2 

1259.0 

10  41.9 

825.9 

6  10.9 

357.1 
144.4 

59  32.9 
57  22.6 

55  13.6 

53  6.0 

50  59-8 

48  55-1 

4651.9 
44  50.4 

42  50.5 

40  52.4 

38  56.2 


Dlff.  for 
X  Hottr. 


43.50 
43-54 
43.59 

43.64 
43.69 

43.74 

43.80 
43.86 
43.92 

43.98 
44.03 
44.08 

44.13 
44.18 

44.23 

44.27 

44.32 
44.36 

44.41 

44.45 
44.50 

44.55 
44.60 

44.66 

44.72 
44.78 
44.84 

44.91 
44.98 

45.05 
45.12 


145.20 


Latitude. 


—0.47 

0.35 
0.22 

—  0.09 
+0.04 

0.16 

+0.25 

0.33 
0.37 

+0.39 

0.37 
0.32 

+0.24 

0.13 

+0.01 

—0.12 
0.25 

0.37 

-0.47 
0.56 
0.64 

—0.68 
0.70 
0.69 

—  0.65 

0.59 
0.51 

—0.40 
0.28 
0.16 

—  0.03 

4-0.1 1 


Losarithm  of  the 

Radius  Vector  of 

the  Earth. 


0.006  3832 
0.006  3274 
0.006  2702 

0.006  21 14 
0.006  1 5 10 
0.006  0889 

0.0060251 

0.005  9593 
0.005  8915 

0.005  8215 
0.005  7493 
0.005  6747 

0.005  5978 
0.005  5186 
0.005  4371 

0.005  3536 
0.005  2680 
0.005  1806 

0.005  0915 
0.005  0009 
0.004  9090 

0.0048158 
0.0047215 
0.004  ^262 

0.004  5299 
0.004  4327 
0.004  3347 

0.004  2359 
0.004  1364 
0.004  0361 
0.0039351 

0.003  8334 


Diff.  for 
X  Hour. 


-23.0 
23.6 
24.2 


-24.8 

25.5 
26.2 

—27.0 
27.8 
28.7 

-29.6 
30.6 
31.6 

-32.5 
33.5 
34.4 

-35.2 
36.0 
36.7 

-37.4 
38.0 

38.6 

-39-1 
39-5 
39-9 

-40.3 

40.7 
4X.0 

-41-3 
41. 6 

41.9 

42.2 

—42.6 


Note.- The  longitudes  in  the  column  k  are  referred  to  the  true  equinox  of  their  own  date,  while 
those  in  the  colunm  X'  are  referred  to  the  mean  equinox  of  the  begiiming  of  the  Bes- 
selian  fictitious  year. 


Mean  Time  of 
Sidereal  Noon. 


m 


5  18  35.04 
5  14  39-12 
5  1043.21 

5  647.30 
5  251.39 
4  58  55.48 

4  54  59.57 
451    3.66 

4  47    7.75 

44311.84 

4  39  15-93 
4  35  20.02 

431  24.11 
4  27  28.20 
4  23  32.29 

4  19  36.38 

4  15  40.47 
41144,56 

4    748.66 

4  352.75 
3  59  56.84 

356   0.93 

352  5.02 
348    9.1 1 

3  44  13.20 
3  40  17.29 
3  36  21.38 

3  32  25.48 
3  28  29.57 
3  24  33.66 
3  20  37.75 


13  1641.84 


Diff.  for  X  Hour, 
(Table  IL) 
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a 

o 


01 


THE  MOON'S 


SBMIDUMETER. 


HORIZONTAL  PARALLAX. 


UPPER  TRANSIT. 


AGE. 


I 
2 

3 

4 

5 
6 

7 
8 


lO 

II 

12 

13 

14 
15 

16 

17 
18 

19 

20 

21 

22 

23 

24 

25 
26 

27 

28 
29 
30 
31 

32 


Noon. 


4  51  9 

4  58.0 

5  6.1 

5  1 6.0 

5  27.8 

5  41-3 

5  55-8 

6  10.4 
6  24.0 

6  35.0 

6  42.1 

6  44.2 


6 
6 
6 

6 

5 
5 


4 
4 


41.0 

32.7 
20.5 

5.9 
50-3 
35.0 


5  21. 1 
5  9-2 
4  59.6 


52.4 
47.6 


4  45-0 

4  44-4 

4  45.4 

4  48.0 

4  51-9 

4  57.0 

5  3.3 
5  10.8 


15  19-5 


Midnight 


4  54-7 

5  1.8 
5  10.8 


5 
5 
5 

6 
6 
6 


6 
6 
6 

5 
5 
5 


4 
4 
4 

4 
4 
4 


21.7 

34-4 
48.5 

3-1 
17.4 

29.9 


6  39.1 
6  43.8 
6  43-3 


37-4 
27.0 

13.4 

58.1 

42.5 
27.8 


5  14-9 
5  4-1 
4  55-7 


49-7 
46.0 

44-5 

44-7 

46.5 
49.8 


4  54-3 

5  0.0 
5  6.9 
5  15.0 


15  24.3 


Noon. 


54  27.4 

54  49-9 

55  19.3 

55  55.9 

56  39-4 

57  28.7 


58 

59 
60 


21.9 

^5-5 
5-3 


60  45.7 
6i  11.8 

61  19.6 

61  7.7 

60  37.5 

59  52.8 


58 
58 
57 


59.0 
1.7 
5.7 


56  14.6 

55  30-8 

54  55'^ 

54  29.3 

54  "-7 

54  2.1 

53  59.8 

54  3.7 
54  I3-I 

54  27.4 

54  46.1 

55  9-2 

55  36.7 

56  8.7 


Diflf.  for 
X  Hour. 


+0.80 
1.08 

1-37 

+1.67 
1.94 
2.15 

+2.25 
2.18 

1. 91 

+1.41 
+0.72 
-0.09 

—0.89 

i.o8 

-2.35 
2.38 
2.25 

-1.99 
1.65 
1.28 

—0.91 

0-57 
—0.24 

-1-0.04 
0.28 
0.50 

-1-0.69 
0.87 
1.05 
1.24 

+1.42 


Midnight 


*f 


54 
55 
55 


37.8 

3-7 
36.7 


56  16.8 

57  3-4 

57  55-0 

58  48.9 

59  41-2 

60  27.0 

61  0.8 
61  18.2 
61  16. 1 


60 
60 

59 


54-7 
1 6.6 

26.7 


58  30-4 

57  33.3 

56  39-4 

55  5^-7 

55  I2.I 

54  41-3 

54  '19-5 

54  5-9 

54  0.1 

54  i-o 

54  7-8 

54  19-7 

54  36.2 

54  57.1 

55  22.4 

55  52.2 

56  26.4 


Diff.  for 
X  Hour. 


n 
+0.94 
1.22 
1.52 

-H.81 
2.05 
2.22 

+2.23 
2.08 

1.68 

+1.09 
+0.32 
-0.50 

—1.26 
1.86 
2.24 

-2.39 
2.33 
2.13 

-1.83 
1.47 
1. 10 

-0.73 
0.40 

—0.10 

-l-o.i6 

0.39 
0.60 

-ho.  78 
0.96 
1.15 

1.33 

-M.52 


Meridian  of 
Greenwich. 


m 


h 

14  54-3 

15  34-4 

16  15.5 


16 

17 


58.8 
45.8 
18    37.8 


19  35-4 

20  38.2 

21  44.0 


22 
23 


o 
I 
2 

3 
4 
4 


49-3 
51-2 
6 

48.5 
41.4 

31-0 

18.8 
6.1 

54-0 


5  43.3 

6  34.2 

7  26.3 

8  18.7 

9  10.2 
9  59.8 

10  46.7 

11  31.1 

12  13.3 

12  54.1 

13  34-3 

14  15.0 

14  57-4 

15  42.6 


Diff.  for 
X  Hour. 


m 
1.67 

1.68 
1.75 


1.87 
2.06 
2.28 

2.52 
2.70 

2.75 

2.66 
2,49 


2.29 
2.12 
2.02 

1.97 
1.97 
2.02 

2.09 
2.15 
2.18 

2.17 
2.11 
2.01 

1.90 
1.80 

1.72 

1.68 
1.68 
1.72 
1.82 

Z.96 


Noon. 


d 
18.0 

19.0 

20.0 

21.0 
22.0 
23.0 

24.0 
25.0 
26.0 

27.0 
28.0 
29.0 

0.7 

1-7 
2.7 

3.7 
4-7 
5-7 

6.7 

7-7 
8.7 

9.7 
10.7 

11.7 

12.7 
13.7 
14.7 

^5-7 
16.7 

17.7 

18.7 

19.7 
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V. 


GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


DiflF. 

Diff. 

• 

Diff. 

Diff. 

Hour. 

Righ  t  Ascension. 

for 
I  Min. 

Declination. 

for 
X  Min. 

Hoar. 

Right  Ascension. 

for 
X  Min. 

Declination. 

for 
X  Min. 

THURSDAY  x. 

SATURDAY  3. 

h     m       8 

8 

0           #                H 

w 

h     m       s 

s 

e       t         It 

m 

O 

23    8  58.05 

X.7980 

S.  8  10    8.9 

13.763 

0 

0  35     1.40 

1.6166 

N.  3  17  38.9 

14.603 

X 

23  10  45.89 

X.7967 

7  56  22.1 

13.798 

I 

0  36  50.46 

X.8188 

3  32  15.1 

14.602 

2 

23  X2  33-65 

X.7933 

7  42  33-2 

13.83a 

2 

0  38  39.66 

x.Saxa 

3  46  51. 1 

X4.598 

3 

23  H  21-33 

1.794a 

7  28  42.3 

13.866 

3 

0  40  29.01 

1.8237 

4    z  26.9 

14.596 

4 

23  16    8.95 

1.7938 

7  14  49-3 

13.899 

4 

0  42  18.51 

i.8a6s 

4  16    2.5 

14.39* 

5 

23  17  56.51 

x.79«x 

7    054.4 

13.931 

5 

044     8.16 

1.8288 

4  30  37-9 

X4.3«7 

6 

23  19  44.00 

1.79" 

6  46  57.6 

13.96a 

6 

0  45  57.97 

X.8316 

4  45  13-0 

14.581 

7 

23  21  31.44 

x.79oa 

6  32  58.9 

13.993 

7 

0  47  47-95 

X.8344 

4  59  47-7 

14.374 

8 

23  23  18.82 

1.7893 

6  18  58.4 

14.023 

8 

0  49  38.  zo 

1.8373 

5  14  21.9 

14.567 

9 

23  25     6.16 

X.7886 

6    4  56.1 

14.052 

9 

0  51  28.42 

X.8403 

5  28  55.7 

14*559 

lO 

23  26  53.45 

X.7878 

5  50  52. 1 

14.081 

10 

0  53  18.93 

1.8433 

5  43  29.0 

X4.549 

IZ 

23  28  40.70 

1.787a 

5  36  46.4 

14.X09 

II 

0  55    9.62 

X.8464 

5  58    1.6 

14.538 

12 

23  30  27.92 

X.7867 

5  22  39.0 

14.136 

12 

0  57    0.50 

1.8497 

6  12  33.6 

14.5*7 

13 

23  32  Z5.IO 

1.7862 

5    8  30. 1 

14.162 

13 

0  58  51.58 

1.8530 

627    4.9 

14.516 

14 

23  34     2.26 

X.7858 

4  54  19-6 

14.188 

1.4 

I    0  42.86 

X.8563 

6  41  35-5 

X4-5oa 

^5 

23  35  49-40 

1.7855 

440    7.6 

14.213 

15 

I    234.34 

1.8598 

6  56    5.2 

X4.488 

i6 

23  37  36.52 

1.7858 

4  25  54- 1 

I4.a37 

16 

I    4  26.04 

1.8634 

7  10  34-1 

X4.474 

17 

23  39  23.62 

X.7849 

411  39-2 

X4.260 

17 

I    6  17.95 

X.867X 

725    2. 1 

X4.45B 

i8 

23  41  10.71 

1.7848 

3  57  22.9 

X4.282 

18 

z    8  10.09 

1.8709 

73929.1 

14.44a 

19 

23  42  57-So 

X.7848 

3  43    5.3 

14.304 

19 

I  10    2.46 

1.8747 

7  53  55- 1 

14.4*4 

20 

23  44  44.88 

1.7848 

3  28  46.4 

14.325 

20 

I  II  55-05 

1.8786 

8    8  20.0 

14.406 

21 

23  46  31.97 

1.7849 

3  X4  26.3 

14.345 

21. 

I  13  47.89 

1.8827 

8  22  43.8 

14.386 

22 

23  48  19.07 

1.7851 

3    0    5.0 

14.365 

22 

I  15  40.97 

X.8867 

837    6.3 

14.365 

33 

23  50    6.18 

1.7853 

S.  2  45  42.5 

14.384 

23 

I  17  34-29 

X.8908 

N.  8  51  27.6 

14. 344 

Fl 

RIDAl 

r  2. 

SI 

JNDA1 

I  4. 

o 

23  51  53-31 

1.7857 

S.  2  31  18.9 

14.40a 

0 

X  19  27.87 

1.8952 

N.  9    5  47.6 

X4.3aa 

I 

23  53  40.46 

X.7860 

2 16  54.3 

14.419 

I 

I  21  21.71 

1.8995 

9  20    6.2 

X4.99B 

2 

23  55  27.63 

X.7865 

2  2  28.6 

14.436 

2 

I  23  15.81 

1.9039 

9  34  23-3 

14.273 

3 

23  57  i4.fi4 

X.787X 

I  48  2.0 

14.45a 

3 

I  25  10.18 

1.9085 

9  48  39.0 

14.348 

4 

23  59    2.08 

1.7877 

1  33  34-4 

14.467 

4 

I  27    4.83 

1.9132 

10    2  53. 1 

X4.a9x 

5 

0    0  49.36 

1.7883 

z  19    6.0 

14.480 

5 

I  28  59.76 

r.9178 

10  17    5.5 

X4.X93 

6 

0    2  36.68 

X.7891 

I    4  36.8 

X4.493 

6 

I  30  54-97 

1.9227 

10  31  l6.2 

X4.X64 

7 

0    4  24.05 

X.7900 

0  50    6.8 

14.507 

7 

I  32  50.48 

1.9376 

10  45  25.2 

14.135 

8 

0    6  11.48 

1.7909 

0  35  36.0 

14.519 

8 

I  34  46.28 

i.93a5 

10  59  33-4 

14.104 

9 

0    7  58.96 

1.7919 

021    4.5 

14.530 

9 

I  36  42.38 

1.9375 

II  1337.7 

X4.o7a 

lO 

0    9  46.51 

X.7930 

S.  0    6  32.4 

14.540 

10 

•    I  38  38.78 

1.9437 

II  27  41.0 

14.038 

ZI 

0  II  34.12 

1.794a 

N.  0    8    0.3 

14.550 

iz 

I  40  35.50 

1.9480 

II  41  42.3 

14.004 

12 

0  13  21.81 

1.7954 

0  22  33.6 

14.559 

12 

14232.54 

X.9S33 

II  55  41-5 

13.969 

13 

0  15    9.57 

1.7967 

037    7.4 

14.567 

13 

I  44  29.90 

X.9587 

12     9  38.6 

13.93a 

14 

0  16  57.41 

1.7981 

0  51  41.6 

14.574 

14 

I  46  27.58 

1.9642 

12  23  33.4 

13.894 

15 

0  18  45.34 

1.7996 

I    6  16.3 

14.581 

15 

I  48  25.60 

1.9698 

12  37  25.9 

13.856 

i6 

0  20  33.36 

x.Soia 

I  20  51.3 

14.586 

z6 

I  50  23.96 

1.9755 

12  51   16.I 

13. 816 

17 

0  22  21.48 

X.8038 

I  35  26.6 

14.591 

17 

I  52  22.66 

1.9813 

13    5    3.9 

13.775 

z8 

0  24     9.70 

1.8045 

I  50    2.2 

14.596 

18 

I  54  21.71 

1.9872 

13  18  49.1 

13.73a 

19 

0  25  58.02 

1.8063 

2    4  38. 1 

14.599 

19 

I  56  21.12 

1.9931 

13  32  31.7 

13. 688 

20 

0  27  46.46 

i.8o8a 

2  19  14.I 

14.60X 

20 

I  58  20.88 

1.9991 

13  46  II. 7 

13.643 

21 

0  29  35.01 

X.8103 

2  33  50.2 

14.603 

21 

2     0  21.01 

2.0032 

13  59  48.9 

13.597 

22 

0  31  23.68 

1.8x2a 

2  48  26.4 

14.604 

22 

2     2  21.51 

2.0114 

14  13  23.4 

13.551 

23 

0  33  12.47 

1.8143 

3    3    2.7 

14.604 

23 

2     4  22.38 

2.0177 

14  26  55.0 

13.50a 

24 

0  35    1.40 

X.8166 

N.  3  17  38.9 

14.603 

24 

2    6  23.63 

f.0240 

N.14  40  23.6 

13.45a 

VI. 


AUGUST,  1912. 


91 
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Diff. 

Diff. 

Diff. 

Diff. 

Hoar. 

for 
X  MixL 

DecUnatioo. 

for 

xMin. 

Hour. 

Right  Aacaosion. 

for 
xMin. 

DecUnation. 

for 
xMin. 

M( 

DNDA 

y  5. 

WEDNESDAY  7. 

h     m       • 

8 

e        »           m 

m 

h    m      a 

a 

Of               0 

M 

O 

a    6  23.63 

8.004)0 

N.I4  40  23.6 

X3.45a 

0 

3  5a  17-96 

8*4X08 

N.24   0  39.5 

9.861 

I 

2    8  25.36 

8.0905 

14  53  49.  a 

X3.40X 

I 

3  54  42.84 

a.4X9a 

24    9  51.3 

9.  131 

a 

a  10  27.29 

a.0371 

15    7  xi-7 

X3.348 

2 

3  57    8.26 

8.4988 

24  18  55.2 

8*999 

3 

a  12  29.71 

8.0437 

15  20  31.0 

X3.994 

3 

3  59  34.22 

8.4371 

24  27  51.2 

8.866 

4 

a  14  3«.53 

8.0504 

15  33  47.0 

13.338 

4 

4    2    0.71 

a.  4460 

24  36  39.1 

8.729 

5 

2  16  35.76 

•.0578 

15  46  59.6 

X3.X88 

5 

4    427.74 

8.4550 

24  45  18.7 

8.591 

6 

a  18  39.40 

8.064X 

16    0    8.8 

X3.xa4 

6 

4    655.31 

8.4640 

24  53  50.0 

8.45X 

7 

a  20  43.45 

8.07x0 

16  13  14.5 

13.065 

7 

4    9  23.42 

•-47a8 

25    2  12.9 

8.3XX 

8 

a  22  47.92 

8.0761 

16  26  16.6 

13.004 

8 

411  52.05 

8.48x6 

25  10  27.3 

8.x68 

9 

2  24  52.82 

a. 0858 

16  39  15.0 

X8.943 

9 

4  14  21.21 

a.  4904 

25  18  33.0 

8.033 

lO 

a  26  58.15 

a.  0984 

16  52    9.7 

X8.879 

10 

4  16  50.90 

3.499a 

25  26  29.9 

7.873 

II 

2  29    3.91 

8.u9if; 

17    5    0.5 

12.8x3 

II 

4  19  21.12 

8.50B0 

25  34  17-8 

7.7*4 

12 

2  31   lO.II 

8.1070 

17  17  47.3 

I8.747 

12 

4  21  51.86 

8.5x67 

25  41  56.8 

7.574 

13 

a  33  X6.75 

a.  "44 

17  30  30.1 

X8.679 

13 

4  24  23.12 

a.5a53 

25  49  a6.7 

7.4ax 

14 

2  35  23.84 

a.xaao 

17  43    8.8 

X8.6XO 

14 

4  26  54.90 

a. 5339 

25  56  47.3 

7.365 

15 

a  37  31.39 

8.1896 

17  55  43.3 

xa.539 

15 

42927.19 

8.5435 

26    3  58.5 

7.X08 

16 

a  39  39.39 

«.XS7« 

18    8  13.5 

I8.467 

16 

4  32    0.00 

8.55x0 

26  II    0.3 

6.950 

17 

2  41  47.85 

8.1449 

18  20  39.3 

M.39« 

17 

4  34  33.31 

a. 5593 

26  17  52.5 

6.789 

28 

a  43  56.78 

8.1587 

18  33    0.6 

X8.3X7 

18 

4  37    7.12 

8.5676 

26  24  35.0 

6.627 

19 

246    6.17 

8.X605 

18  45  17.3 

X8.839 

19 

4  39  41.42 

a. 5758 

26  31    7.7 

6.463 

20 

2  48  16.04 

8.Z685 

18  57  29.3 

X2. z6i 

20 

4  42  16.22 

a.584X 

26  37  30.5 

6.397 

21 

a  50  26.39 

8.X765 

19    9  36.6 

X8.08x 

21 

44451-51 

8.59»a 

26  43  43.3 

6.ia9 

22 

2  52  37.22 

8.1845 

19  21  39.0 

"•999 

22 

4  47  27.28 

a.  600a 

26  49  46.0 

5.959 

33 

a  54  48-53 
TU 

8.X926 

ESDA 

N.193336.5 
Y  6. 

IX. 9x6 

23 

4  50    3-53 
THI 

8.6060 
JRSDi 

N.26  55  38.4 
\Y  8. 

5.787 

0 

a  57    0.33 

8.aoo8 

N.19  45  28.9 

XX.830 

0 

4  52  40.24 
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15.583 

17 
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17.31a 

17 
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2.0704 
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15.454 

18 
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8.X461 
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18 
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15.384 

19 
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2.X424 
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19 

13  29  53.26 
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21 
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22 
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2.1333 
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22 
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3.0738 
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15.093 

23 
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2.1288 
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17.367 

23 

13  38  10.59 

t.0734 
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24 

12    0  12.43 

2.1857 
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17.354 

24 

13  40  15.02 

8.074a 

S.I I  44  36.6 

14*936 
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SATURDAY  17. 

MONDAY  19. 
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5 
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5 
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6 
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6 
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7 
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14-372 

7 
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8 
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2.0823 
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14.887 

8 
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9 
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9 
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zo 

14    I    2.46 
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8.957 

II 
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8.0863 
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II 
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3.0878 

1438    0.7 

13.938 
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H  51  54-3 

X3.848 
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14    923.54 
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15 
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20 
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21 

14  24    4.21 

3.X033 
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21 
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25    143.6 
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22 
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3.X053 

16  52  46.7 
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22 
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8.331B 
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23 
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23 
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0 
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3.8863 
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I 
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I 
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8.8886 
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2 
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2 
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3 
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3 
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25  44  38.0 
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4 
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4 
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5 
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5 
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8.8371 
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6 
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13.187 

6 
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7 
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7 
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8 
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8 
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10 
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ZI 
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Z2 
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9.9707 

zi.a6 
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8.48  8.0537  S.23  16    Z.4 


»» 


2.884 
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22  58  36.7 

8.806 

2 

22  17  49.57 

1.8653 

14    16   53.6 

Z2.60S 

3 

20  46  17.00 

2.0410 

22  49  45.4 

8.904 

3 

22  19  41.40 

Z.8624 

14    4  15.5 

12.663 

4 

20  48  19.33 

2.0368 

22  40  48.2 

9.ocq 

4 

22  21  33.06 

1.8597 

13  51  34.0 

X2.73X 

5 

20  50  21.41 

a.  0325 

2231  45.1 

9.ZOX 

5 

22  23  24.56 

1.8569 

13  38  49.0 

X2.777 

6 

20  52  23.23 

2.0283 

22  22  36.1 

9.198 

6 

22  25  15.89 

1.854a 

13  26   0.7 

13.833 

7 

20  54  24.80 

2.0241 

22  13  21.4 

9.293 

7 

22  27     7.06 

1.8515 

13  13  9.0 

12.889 

8 

20  56  26.12 

2.0x98 

22     4     I.O 

9.388 

8 

22  28  58.07 

1.8489 

13   0  14.0 

Z3.943 

9 

20  58  27.18 

2.0156 

21  54  34.9 

9.483 

9 

22  30  48.93 

1.8464 

12  47  15.8 

Z3.996 

10 

21     0  27.99 

2.0Z14 

2x45    3-1 

9.576 

10 

22  32  39.64 

1.8438 

1234  14.5 

13.048 

IZ 

21     2  28.55 

2.0073 

21  35  25.8 

9.668 

II 

22  34  30. 19 

1.8413 

12  21  lO.O 

13. xoz 

12 

21      4  28.86 

2.0031 

21  25  43.0 

9.759 

12 

22  36  20.60 

1.8390 

12    8    2.4 

13.15« 

13 

21    6  28.92 

1.9990 

21  15  54-7 

9.850 

13 

22  38  10.87 

Z.8367 

II  54  51.8 

13.303 

14 

21    8  28.74 

1.9949 

21    6    1.0 

9.939 

14 

22  40     1. 00 

1.8343 

II  41  38.2 

13.351 

15 

21  10  28.31 

X.9908 

20  56     2.0 

X0.028 

15 

22  41  50.99 

1.833Z 

II  28  21.7 

13.399 

i6 

21  12  27.63 

X.9866 

20  45  57.6 

10.Z17 

16 

22  43  40.85 

Z.8399 

II  15    2.3 

13.347 

17 

21  14  26.70 

1.9835 

20  35  47.9 

zo.aQ4 

17 

2245  30.58 

1.8278 

II    I  40.1 

13*393 

i8 

21   16  25.53 

X.9785 

20  25  33. 1 

XO.290 

z8 

22  47  20.19 

z.8t57 

10  48  15. 1 

13.439 

19 

21  18  24.12 

1.9745 

20  15  13.1 

10.377 

19 

22  49     9.67 

1.8237 

10  34  47.4 

13.484 

20 

21  20  22.47 

X.9704 

20    447.9 

Z0.462 

20 

22  50  59.04 

X.82X8 

10  21  17.0 

13.539 

21 

21  22  20.57 

1.9664 

19  54  17.7 

10.544 

21 

22  52  48.29 

1.8x99 

10    743.9 

13.573 

22 

21  24  18.44 

X.9625 

19  43  42-5 

Z0.627 

22 

22  54  37.43 

x.8x8z 

9  54    8.2 

13.6x6 

23 

21  26  16.07 

1.9586 

S.  19  33    2.4 

I0.7ZO 

23 

22  56  26.46 

1.8x63 

S.  9  40  30.0 

13.657 

MO 

►NDA\ 

^  26. 

WED 

NESD 

AY  28. 

o 

21  28  13.47 

X.9547 

S.19  22  17.4 

Z0.791 

0 

22  58  15.38 

1.8145 

S.  9  26  49.4 

13.698 

I 

21  30  10.63 

1.9508 

19  II  27.5 

Z0.872 

I 

23     0     4.20 

z.8z39 

9  13    6.3 

13.738 

2 

21  32     7.56 

1.9469 

19    0  32.8 

Z0.951 

2 

23     I  52.93 

z.8zz3 

8  59  20.8 

13.778 

3 

21  34     4.26 

X.9431 

18  49  33.4 

11.029 

3 

23     341.56 

1.8098 

8  45  32.9 

13.817 

4 

21  36     0.73 

Z.9393 

18  38  29.3 

ZX.Z07 

4 

23     530.11 

x.8084 

8  31  42.8 

13.854 

5 

21  37  56.97 

X.9355 

18  27  20.5 

ZZ.X84 

5 

23     7  18.57 

Z.8069 

8  17  50.4 

15.893 

6 

21  39  52.99 

1.93x8 

18  16    7.2 

ZI.260 

6 

23    9    6.94 

1.8055 

8    355.8 

13.938 

7 

21  41  48.78 

1.9280 

18    449.3 

IZ.336 

7 

23  10  55.23 

1.8043 

7  49  59. 1 

13.963 

8 

21  43  44-35 

X.9244 

17  53  26.9 

XI.4IZ 

8 

23  12  43.45 

X.80SX 

736    0.3 

13.998 

9 

21  45  39.71 

x.9«)8 

17  42    0.0 

1X.484 

9 

23  14  31.60 

X.80Z9 

7  21  59.4 

14.052 

lO 

21  47  34.85 

1.9173 

17  30  28.8 

11.557 

10 

23  16  19.68 

7    7  56.5 

14.064 

II 

21  49  29.78 

1.9137 

17  18  53.2 

zi.6a9 

II 

23  18    7.69 

1.7997 

6  53  51.7 

M.096 

12 

21  51  24.49 

X.9Z0Z 

17    7  13.3 

Z1.70D 

12 

23  19  55.64 

1.7997 

6  39  45.0 

14.1*7 

13 

21  53  18.99 

Z.906; 

16  55  29.2 

11.770 

13 

2321  43.54 

1.7978 

6  25  36.4 

14.158 

14 

21  55  13.29 

1.9032 

16  43  40.9 

IX. 839 

14 

23  23  31.38 

1.7970 

6  II  26.0 

14. 187 

15 

21  57    7.38 

1.8998 

16  31  48.5 

11.907 

15 

23  25  19.18 

1.7963 

5  57  13.9 

14.  «5 

i6 

21  59    1.26 

X.8964 

16  19  52.0 

11.975 

16 

2327    6.93 

1.7955 

5  43    0.1 

14.«44 

17 

22    054.95 

1.8933 

16    7  51.5 

12.042 

17 

23  28  54.64 

1.7948 

5  28  44.6 

14.373 

i8 

22    2  48.44 

1.8899 

15  55  47.0 

Z3.Z06 

18 

23  30  42.31 

i.794« 

5  14  27.5 

14.198 

19 

22    441.74 

Z.8867 

15  43  38.5 

Z2.I73 

19 

23  32  29.95 

1.7937 

5    0    8.8 

14.333 

20 

22     6  34.84 

1.8834 

15  31  26.2 

Z2.237 

20 

23  34  17.56 

1.7933 

4  45  48.6 

14.348 

21 

22     8  27.75 

Z.8803 

15  19  lO.O 

Z2.30X 

21 

2336    5.15 

i.79a9 

4  31  27.0 

M.S73 

22 

22  10  20.48 

X.8772 

15    6  50.1 

13. 363 

22 

23  37  52.71 

1.7926 

4  17    3.9 

14.396 

23 

22  12  13.02 

1.874a 

14  54  26.4 

X3.425 

23 

23  39  40.26 

1.7934 

4    2  39.5 

14.418 

«4 

22  14     5.38 

X.8718 

S.Z441  59.1 

10.486 

24 

23  41  27.80 

1.7933 

S.  3  48  13.8 

14.439 

XII. 


AUGUST,  1912. 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


DiflF. 

Diff. 

DiflF. 

DiflF. 

Hour. 

Right  Ascension. 

for 
X  Min. 

DeclinatioiL 

for 
zMin. 

Hour. 

Right  AscensioiL 

for 
I  Min. 

Declination. 

for 
1  Min. 

THURSDAY  29. 

SATURDAY  31. 

h    m      8 

8 

e       t          M 

M 

h     m       8 

8 

•        t           m 

n 

O 

23  41  27.80 

X.79M 

S.  3  48  13.8 

X4.439 

0 

I     8  38.00 

X.8685 

N.  7  53  36-7 

14.466 

I 

23  43  15-33 

i.7sr« 

3  33  46.8 

14.460 

I 

I  10  30.21 

1.8719 

8    8    4.0 

Z4.444 

2 

23  45    2.85 

1.7920 

3  19  18.6 

X4.479 

2 

1  12  22.63 

1.8754 

8  22  30.0 

14.422 

3 

23  46  50.37 

i.79ai 

3    4  49-3 

14.498 

3 

I  14  15.26 

Z.8790 

8  36  54.6 

14.398 

4 

23  48  37-90 

i.79« 

2  50  18.8 

14.5X7 

4 

I  16    8.II 

1.8837 

8  51  17.7 

14.373 

5 

23  50  25.43 

1.7923 

2  35  47-3 

14.534 

5 

I  18     1. 18 

1.8864 

9    5  39-3 

14.347 

6 

23  52  12.97 

1.7925 

2  21  14.7 

14.551 

6 

I  19  54.48 

1.8903 

9  19  59-3 

14.330 

7 

23  54    0.53 

1.7928 

2    6  41.2 

14.567 

7 

I  21  48.02 

1.8942 

9  34  17.7 

14.392 

8 

23  5548-11 

1.7932 

I  52    6.7 

14.583 

8 

1  23  41.79 

1.8983 

9  48  34-3 

14.263 

9 

23  57  35-72 

1.7937 

I  37  31.4 

14.596 

9 

I  25  35.80 

1.9023 

10    2  49.2 

14.233 

lO 

23  59  23.35 

1.7942 

I  22  55.2 

14.609 

10 

I  27  30.06 

1.9065 

10  17    2.3 

14.303 

II 

0    I  11.02 

X.7947 

I    8  18.3 

Z4.62X 

11 

I  29  24.58 

X.9ZO7 

10  31  13-5 

14.170 

12 

0    2  58.72 

X.7953 

0  53  40.7 

14.632 

12 

I  31   19-35 

1.9150 

10  45  22.7 

14.137 

13 

0    4  46.46 

1.7961 

039    2.4 

14.643 

13 

I  33  14.38 

1.9194 

10  59  29.9 

14.103 

14 

0    6  34.25 

1.7969 

0  24  23.5 

14.653 

14 

I  35    9-68 

1.9239 

II  13  35.0    14.067 

15 

0    8  22.09 

1.7978 

S.  0    9  44.0 

Z4.G63 

15 

1  37    5-25 

1.9285 

11  2737.9 

14.030 

16 

0  10    9.99 

X.7987 

N.  0    4  56.0 

14.671 

16 

I  39    I'lo 

1.9331 

11  41  38.6 

13.992 

17 

0  II  57-94 

J.7997 

0  19  36.5 

14.678 

17 

I  40  57.22 

1.9378 

II  55  37-0    13.954 

18 

0  13  45.96 

X.8008 

0  34  17-4 

14.685 

18 

I  42  53.63 

1.9426 

12    9  33.1 

13.915 

19 

0  15  34.04 

z.Soao 

0  48  58.7 

14.691 

19 

I  44  50.33 

1.9475 

12  23  26.8 

13.873 

20 

0  17  22.20 

1.8033 

I    3  40.3 

14.695 

20 

I  46  47.33 

1.95*4 

12  37  17.9 

13.831 

21 

0  19  10.43 

1.8045 

I  18  22.1 

14.699 

21 

1  48  44.62 

1.9573 

12  51    6.5 

13.788 

22 

0  20  58.74 

1.8059 

I  33    4.2 

14.702 

22 

I  50  42.21 

1.9634 

13    452.5 

13.744 

23 

0  22  47.14 

1.8074 

N.   I  47  46.4 

14.704 

23 

I  52  40. 1 1 

^'^^ 

N.13  18  35.8  \  13.698 

FF 

IIDAY 

30. 

SUNDAY,  SEPTEMBER  i. 

0 

0  24  35.63 

Z.8089 

N.  a    2  28.7 

14.706 

0 

I  54  38.33 

1.9729 

N.13  32  16.3 

13.653 

I 

0  26  24.21 
0  28  12.89 

I. 8105 

1.8X23 

2  17  ii.i 
231  53-5 

14.707 
14.706 

2 

3 

0  30    1.68 

Z.814O 

2  46  35.8 

14.704 

4 
5 

0  31  50.57 
033  39-57 

1.8158 
X.8177 

3    I  18.0 
3  16    0.1 

14.702 
14.699 

PHASES  OF  Tl 

[IE  moon: 

0 

0  35  28.69 

I. 8197 

3  3041-9 

14.695 

7 

0  37  17.93 

Z.8318 

3  45  23.5 

14.691 

8 

039    7.30 
0  40  56.80 

1.8239 
Z.8361 

4    0    4.8 
4  1445.7 

Z4.685 
X4.678 

9 

J      1- 

10 

II 

0  42  46.43 
0  44  36.20 

1.8283 
1.8307 

4  29  26.2 
4  44    6.2 

Z4.67I 

Z4.662 

c 

Last  Quarter    . 

ohm 

.     Aug.     5  16  17.6 

12 

0  46  26. 1 1 

I.833X 

4  58  45-6 

14.653 

• 

New  Moon  . 

.      .       .       12      7    57.6 

13 

0  48  16.17 

1.8357 

5  13  24.5 

14.643 

3) 

First  Quarter   . 

.       .       .       19      4    56.6 

14 

0  50    6.39 

Z.8383 

5  28    2.7 

14.631 

0 

Full  Moon    .     . 

.       .      .       27      7    58.9 

15 
16 

17 

0  51  56.76 

0  53  47-30 
0  55  38.00 

Z.84O9 

1.8437 
Z.8465 

5  42  40.2 

5  57  16.9 

6  II  52.8 

14.618 
14.605 
14.592 

m                   m           A#              ^ 

«                      •_ 

18 

0  57  28.88 

1.8494 

6  26  27.9 

14.577 

T*^               • 

d        h 

19 

0  59  19-93 

1.8523 

6  41     2.0 

14.561 

C 

Perigee    .     .     , 

.     ,     Aug.   11  21.6 

20 

I     I  II. 16 

1.8554 

6  55  35-2 

14.544 

d 

Apogee     .     .     . 

24  20.6 

21 

I    3    2.58 
I    454-19 

Z.8586 

1.86x8 

7  10    7.3 
7  24  38.3 

14.526 
14.507 

22 

23 

I    6  45.99 

I. 8651 

7  39    8.1 

14.487 

24 

I    8  38.00 

1.8685 

N.  7  53  36-7 

14.466 

I9I2- 
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SEPTEMBER,  1912. 


AT  GREENWICH  APPARENT  NOON. 


Day  of 
the  Week. 


SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

SUN. 
Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

SUN. 

Mon. 
Tues. 
Wed. 

Thur. 

Frid. 

Sat. 

SUN. 

Mon. 

Tues. 

Wed. 

Thur. 
Frid. 

Sat. 

SUN. 

Mon. 

Tues. 


5^- 


I 

2 

3 

4 

5 
6 

7 

8 


lO 

II 

12 

13 

14 
15 

16 

17 
18 

20 
21 

22 
23 

24 

25 
26 

27 

28 

29 
30 

31 


THE  SUN'S 


Apparent  Right 
Ascension. 


h  m   8 

041  5-75 
o  44  43.26 

o  48  20.51 

05157-51 
o  55  34-28 
o  59  10.84 


2  47.20 
6  23.38 

9  59-41 

13  35-29 

17  11-03 
20  46.65 

24  22.16 

27  57-5^ 
31  32.94 

35  8-25 
38  4352 
42  18.77 

45  54-03 
49  29-32 
53  4-66 


1  56  40.07 

2  015.57 
2    351-18 

2  726.93 
211  2.84 
2  14  38.94 

2  18  15.24 
2  21  51.78 
2  25  28.57 


12  29    5.64 


Diff .  for 
I  Hour. 


s 
9.069 

9.058 

9.046 

9.036 
9.027 
9.019 

9.0ZI 
9.004 
8.998 

8.992 
8.986 
8.981 

8.977 
8.974 
8.972 

8.970 
8.969 
8.969 

8.970 
8.971 
8.972 

8.975 
8.980 
8.986 

8.993 
9.000 
9.009 

9.018 
9.028 

9.039 
9.051 


Apparent  Decli- 
nation. 


tf 


N.  8  19  50.7 
758  1.6 
736    4.6 

7  14  0.0 
6  51  48.3 
6  29  29.7 

674-5 
5  44  33-1 
5  21  55-8 

45913-1 
43625.1 

4  13  32.4 

3  50  35-3 

3  27  34-1 
3    429.2 

2  41  21.0 
2  18  9.8 
I  54  56.0 

I  31  39-8 
I    8  21.6 

045    1.7 

N.  o  21  40.4 

S.    o    1 41.9 

o  25    4.9 

0  48  28.2 

1  "  51-5 
I  35  H-5 

1  58  36.9 

2  21  58.5 
2  45  18.9 

S.    3    837.7 


Dilf.  for 
I  Hour. 


-54-39 
54-72 
55.04 

-55-35 
55.64 
55-92 

-56.18 

56.43 
56.67 

-56.89 
57.10 
57.29 

-57.47 
57.63 
57-77 

-57.90 
58.02 

58-13 

-58.22 
58.30 
58.36 

-58.41 

58.44 

58.46 

-58.47 
58.46 

58.44 

-58.41 

58.37 
58.32 

-58.25 


Semidiam- 
eter. 


tt 


5  53-05 
5  53-27 
5  53-50 

5  53-73 
5  53-96 

554-19 

5  54-43 
5  54-67 
5  54-92 

5  55''^7 
5  55-42 
5  55.67 

5  55.93 
556.19 
5  56.45 

5  56.71 
5  56.98 
5  57-25 

5  57-52 
5  57.79 
5  58.07 

5  58.34 
5  58.62 

5  58.90 

5  59-17 
5  59-44 
5  59-71 

5  59.98 

6  0.25 
6    0.52 


16   0.79 


Siderea 
Time  of 
Semidi- 
ameter 
Passing 

Me- 
ridian. 


64.38 

64.34 
64.30 

64.26 
64.23 
64.19 

64.16 

64-13 
64.10 

64.08 
64.06 
64.04 

64.03 
64.02 
64.01 

64.01 
64.01 
64.01 

64.02 
64.03 
64.04 

64.05 
64.07 
64.09 

64.11 
64.14 
64.17 

64.20 
64.23 
64.26 

64.29 


E(]nation  of 
Time,  to  be 
Subtracted 

from 

Apparent 

Time. 


m      B 

o  1.54 
o  20.53 

039-78 

0  59.28 

1  19.01 

1 38.95 

1  59.08 

2  19-39 

2  39.87 

3  0.50 

3  21.26 

342-13 

4  3.10 
424.17 

445-31 

5  6.50 
5  27.72 

5  48.97 

6  10.20 

6  31-41 

6  52.57 

7  13.66 
7  34.66 

7  55.55 

8  16.29 
8  36.88 

8  57.28 

9  17.47 
9  37-43 
957.13 

lo  16.56 


Diff. 

for 

X  Hour. 


B 
0.785 

0.797 

0.808 

0.817 
0.826 
0.835 

0.843 
0.850 
0.856 

0.862 
0.867 
0.872 

0.876 
0.879 

0.882 

0.884 
0.885 
0.885 

0.884 
0.883 
0.880 

0.877 
0.872 
0.867 

0.861 
0.854 
0.846 

0.837 
0.826 
0.815 

0.803 


Note.— The  mean  time  of  semidiameter  passing  may  be  found  by  subtracting  0^.18  from  the  sidereal  time. 

The  sign  —  prefixed  to  the  hourly  change  of  declination  indicates  that  north  declinations  are  decreasinR- 
south  declinations  increasing. 


IL 


SEPTEMBER,  1912. 
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AT  GREENWICH  MEAN  NOON. 


Day  of 
the  Week. 


SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat 

SUN. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat 

SUN 

Mon. 
Tues. 
Wed. 

Thur. 

Frid. 

Sat. 

SUN, 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat 

SUN. 

Mon. 

Tues. 


I 
2 

3 

4 

5 
6 

7 
8 

9 

lO 

II 

12 

13 
14 
15 

i6 

17 
i8 

19 

20 
21 

22 
23 

24 

25 
26 

27 

28 
29 

30 
31 


THE  SUN'S 


Apparent  Right 
Ascenaion. 


h     m       8 

041    5-75 
04443.31 

o  48  20.61 

051  57-66 

o  55  34-48 
059  11.08 


2  47.49 
6  23.73 
9  59-8i 

13  35-74 

171^-53 
20  47.20 

24  22.77 
27  58.25 
31  33-66 

35  9.02 
38  44.34 
42  19.65 

45  54-96 
49  30-30 
53  5-69 


1  5641.15 

2  o  16.70 
2    352.36 

2  728.16 
211  4.13 
2  1440.28 

2  18  16.64 
2  21  53.23 
2  25  30.07 


1229    7.19 


Diff.  for 
X  Hour. 


8 
9.071 

9.060 

9.049 

9.039 

9.030 
9.022 

9.014 
9.006 
9.000 

8-994 
8.989 

8.984 

8.980 
8.977 
8.974 

8.972 
8.971 
8.971 

8.972 
8.973 
8.975 

8.979 
8.984 
8.989 

8.995 
9.002 
9.01 1 

9.020 
9.030 
9.041 

9.053 


Apparent  Declina- 
tion. 


N.  8  19  50.7 

758  1.3 
736  4-0 

71359-1 

6  51  47.1 
6  29  28.2 

6  7  2.7 
5  44  3I-0 
5  21  53-4 

4  59  10.3 
4  36  22.0 
4  13  28.9 

35031-4 
3  27  29.9 
3    424-7 

241  16.1 
2  18    4.5 

I  54  50.3 

I  31  33-7 
I    8  15.2 

0  44  55-0 

N.  o  21  33.4 

S.  o    I  49.2 

025  12.5 

048  36.1 

1  1 1  59-8 
I  35  23.2 

1  58  46.0 

2  22  7.9 
2  45  28.6 

S.  3    847.7 


Diff.  for 
z  Hour. 


H 


-54-39 
54.7a 
55-04 

-55-35 
55-64 
55-92 

-56.19 

56-44 
56.68 

-56.90 
57.11 
57-30 

-57.48 
57.64 
57.79 

-57.92 
58.04 

58.14 

-58.23 
58.31 

58.37 

-58.42 
58.46 
58.48 

-58.49 
58.48 

58.46 

-58.43 
58.39 
58.33 

-58.26 


Equation  of 
Time,  to  be 

Added  to 
Mean  Time. 


m       8 

o  1.54 
o  20.53 
a  39.79 

0  59.29 

1  19.02 
I  38.97 

1  59.11 

2  19-43 

2  39-91 

3  0.54 
3  21.30 

3  42.18 

4  3-i6 
4  24.23 

4  45-38 

5  6.57 
5  27.80 

5  49.05 

6  10.29 
631.50 

6  52.67 

7  13-77 
7  34-77 

7  55.66 

8  16.41 
837.00 

8  57.40 

.9  17.60 

9  37-56 
9  57-27 

10  16.70 


Diff.  for 
X  Hour. 


8 
0.785 

0.797 
0.808 

0.817 
0.826 
0.835 

0.843 
0.850 
0.856 

0.862 
0.867 
0.872 

0.876 
0.879 
0.882 

0.884 
0.885 
0.885 

0.884 
0.883 
0.880 

0.877 
0.873 
0.867 

0.861 
0.854 
0.846 

0.837 
0.826 
0.815 

0.803 


Sidereal  Time, 
or  Right  Ascen- 
sion of  Mean 
Sun. 


h     m       8 

o  41    7.28 

045     3.84 
049     0.39 

o  52  56.95 
o  56  53-50 

I     050.05 


4  46.61 

843.16 

12  39.72 

16  36.27 
20  32.82 
24  29.38 

28  25.93 
32  22.49 
36  1904 

40  15-59 
44  12.15 

48    8.70 

52  5.25 
56    1.81 

59  58.36 


2    354-92 

2    751-47 
211  48.02 

2  1544.58 

2  I9  4i'i3 
2  23  37.68 

2  27  34.24 
2  31  30.79 

2  35  27.34 


12  3923.90 


NoTB.— The  semidiameter  for  mean  noon  may  be  assumed  the  same  as  that  for  apparent  noon. 
The  sign  —  prefixed  to  the  hourly  change  of  decUnation  indicates  that  north  declina- 
tions are  decreasing;  south  declinations  increasing. 


Diff.  for  z  Hoar, 
(Table  III.) 


100 


SEPTEMBER,  1912. 


TIL 


AT  GREENWICH  MEAN  NOON. 


o 

Day  of  the 
Year. 

ay  of  th 
Month. 

U 

I 
2 

3 

245 
246 

247 

4 
5 

6 

248 
249 
250 

7 
8 

9 

251 
252 

253 

lO 

II 

12 

254 

255 
256 

13 
H 
15 

257 

258 

259 

i6 

17 
i8 

260 
261 
262 

19 

20 
21 

263 
264 
265 

22 

23 

24 

266 
267 
268 

25 
26 

27 

269 
270 
271 

28 
29 

30 

272 

273 
274 

31 

275 

THE  SUN'S 


True  Longitude. 


58  39  26.3 
593732.1 

60  35  39-8 

61  33  49.6 

62  32    1.4 

63  30  15.2 

64  28  3 1. 1 

65  26  49.0 

66  25    8.9 

67  23  30.8 

68  21  54.6 

69  20  20.2 

70  18  47.5 

71  17  16.6 

721547-4 

73  14  19-8 
741253.8 

75  II  29.5 

76  10    6.9 

n  845.9 
78  7  26.7 

79  6    9.3 

80  453.6 

81  339.8 

82  2  27.9 

83  I  18.0 
83  60  10. 1 

8459    4.2 
8558    0.4 

86  56  58.9 

87  55  59.6 


A' 


38  56.2 

37  1-9 
35    9-5 

33  I9-I 
31  30-8 
2944.5 

28  0.3 
26  18.1 

24  37-9 

22  59.6 
21  23.3 

19  48.8 

18  16.0 
16  45.0 

15  15.6 

13  47-9 
12  21.8 

10  57-4 

9  34-7 
813.6 

654-3 

536.8 
4  21.0 

3    7-1 

I  55-1 
o  45.0 

59  36.9 

58  30.9 

5727.1 
56  25.5 


Diff.  for 
X  Hour. 


I45«20 
145.28 

145-36 

145-44 
145.53 
145.62 

145-70 

145-79 
145.87 

145.95 
146.03 

146.10 

146.18 
146.25 
146.32 

146.38 
146.45 
146.52 

146.59 
146.66 

146.73 

146.81 
146.88 
146.96 

147.04 

147-13 
147.21 

147.30 

147.39 
147.48 


5526.1    I    147.58 


Latitude. 


+O.II 
0.23 

0.33 

+0.41 
0.46 
0.49 

+0.48 

0-43 
0.35 

+0.26 

0.14 

+0.01 

—0.13 
0.27 

0-39 

-0.49 

0.57 
0.62 

— 0.64 
0.64 
0.60 

-0.55 
0.47 

0.36 

—0.25 

—  0.13 

0.00 

+0.14 
0.27 

0.39 
+0.47 


Logarithm  of  the 

Radius  Vector  of 

the  Earth. 


0.003  8334 
0.003  7308 
0.003  6274 

0.003  5230 
0.0034175 
0.003  3108 

0.003  2029 
0.003  0936 
0.002  9827 

0.002  8703 
0.002  7564 
0.002  6409 

0.002  5239 
0.002  4056 
0.002  2860 

0.002  1654 
0.002  0439 
0.00 1  9216 

0.00 1  7987 

o.ooi  6754 
o.ooi  5518 

O.OOI  4280 
O.OOI  3040 
O.OOI  1800 

O.OOI  0561 
0.000  9323 
0.000  8087 

0.000  6854 
0.000  5624 
0.000  4396 

0.000  3170 


Diff.  for 
X  Hour. 


—42.6 
42.9 

43.3 

-43-7 
44-2 

44-7 

-45.3 
45-9 
46.5 

-47.1 
47.8 
48.4 

-49.0 

49.5 
50.0 

-50.4 
50.8 

5I-I 

-51-3 

51.5 
51.6 

-51.7 

51.7 
51.7 

-51.6 
51-5 
51.4 

-5I-3 
51.2 
5I.I 

-51.0 


NoTB. — The  lon^iude^  Ai  t|ie  column  A  are  referred  to  the  true  equinox  of  their  own  date,  while 
•tho«e  iivthe  cdluibn  A'  are  referred  to  the  mean  equinox  of  the  beginning  of  the  Bes- 
selian  fictitious  year. 


Mean  Time  of 
Sidereal  Noon. 


m 


3  16  41.84 
3  12  45.93 
3  8  50.02 

3  45412 
3  058.21 
257    2.30 

253  6.39 
2  49  10.48 

2  45  14-57 

241  18.67 
2  37  22.76 
2  33  26.85 

2  29  30.94 
2  25  35.03 
2  21  39.13 

2  17  43.22 
21347.31 
2    951.40 

2    Sbb'S^ 

2  I  59-59 
I  58    3.66 

154  7-77 
I  50  11.86 

I  46  15.96 

I  42  20.05 
I  3824.14 
I  3428.23 

I  30  32.32 
I  26  36.42 
I  2240.51 


II  18  44.60 


Diff.  for  T  Hour, 
(Table  IL) 


IV. 


SEPTEMBER,  1912. 

GREENWICH  MEAN  TIME. 
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THE  MOON'S 


SEMIDIAMETER. 


Noon. 


19-5 
29.4 

5  40-5 


5 
S 


5  52-3 

6  4.4 

6  16.0 


6 
6 


6 
6 


6 
5 


S 
5 


4 
4 


4 
4 


4 
5 


25-9 

33-1 
36.4 

35-2 

29.4 

19-5 

6.5 
51.8 

36.9 


22.8 
10.4 

5     0-4 


53-0 
48.3 

46.3 

46.6 
49.0 
53.2 

58.7 

5-3 
12.6 


20.3 
28.3 

5  36.5 
5  44-9 


32 


IS  53-3 


Midnight 


n 


5  24.3 

5  34-8 

5  46-3 

5  58.4 

6  10.3 

6  21.2 


6 
6 


6 
6 


5 
5 

5 

5 
5 
4 

4 
4 
4 

4 
4 
4 

5 
5 

5 


5 
5 


29.9 

35-3 
36.4 

32.9 
24.9 

13-3 

59.3 

44-3 
29.7 

16.3 

5.1 
56.4 

50-3 
47.0 

46.2 

47.6 

50-9 
55.8 

1.9 

8.9 

16.4 


24-3 
32.4 
5  40-7 
5  49-1 


IS  57.S 


HORIZONTAL  PARALLAX. 


Noon. 


56 

57 

58 
58 
59 


8.7 
45-2 

25-7 

9.1 

53.5 
36.0 


60  12.5 

60  38.9 

60  5 1. 1 

60  46.7 

60  25.2 

59  48.7 

59  i-i 

58  7.4 

57  12.5 

56  20.8 

55  35-5 

54  58.7 


54 
54 
54 


31.6 

14.3 

6.8 


54  8.0 

54  I7-0 

54  32.3 

54  52.6 

55  16.7 

55  43.2 

56  1 1.5 

56  41.0 

57  1 1-2 

57  41-9 

58  12.8 


DlfF.  for 
X  Hour. 


+1.42 
1. 61 

1-75 

+1.84 
1.83 
1.67 

+1.33 
0.82 

+0.17 

-0-55 
1.23 

1.77 

—2.14 
2.29 
2.24 

-2.03 
1.72 

1.33 

—0.92 

0.51 

—0.12 

+0.22 
0.51 
0.75 

40.93 
1.06 
1.15 

+1.20 
1.25 
1.27 
1.29 

+1.28 


Midnight. 


56    26.4 

57     5-0 

57  47-1 

58  31.3 

59  15-2 

59  55-3 

60  27.2 
60  47.0 
60  51. 1 

60  38.0 
60  8.6 
59  26.0 

58  34-7 
57  39.8 
56  46.0 

55  57.2 
55  15-9 
54  43.9 

54  21.7 
54  9-4 
54     6.4 

54  11*6 

54  23.9 

54  41-9 

55  4-3 
55  29.7 

55  57.2 

56  26.1 

56  56.0 

57  26.5 

57  57-4 

58  28.1 


Diff.  for 
X  Hour. 


w 


-I-I.52 
1.69 

I.8I 

+1.85 
1.77 

1-52 

+1.10 
+0.51 
-0.18 

—0.90 
1-52 

1.98 

—2.24 
2.29 

2-15 

-1.89 

1.53 
I.I3 

—0,72 

-0.31 
+0.05 

+0.37 

0.64 

0.85 

+1.00 
I. II 

I.I8 

+1.23 
1.26 

1.28 

1.29 
+1.26 


UPPER  TRANSIT. 


Meridian  of 
Greenwich. 


h  m 

15  42-6 

16  31.9 

17  26.1 

18  25.2 

19  27.8 

20  31.4 

21  33-3 

22  31.7 

23  26.1 

6 

0  17.4 

1  6.6 


I 
2 

3 

4 

5 
6 


55.1 
44.0 

34-1 

25.8 
18.7 
12.0 


7  4-4 

7  54-9 

8  42.8 

9  28.1 
10  II. I 

10  52.4 

11  33.0 

12  13.8 

12  56.0 

13  40.8 

14  29.1 

15  21.8 

16  18.9 

17  19.5 


Diff.  for 
X  Hour. 


m 
1.96 

2.15 
2-37 

2.55 
2.65 

2.63 

2.51 

2.35 
2.20 


2.09 
2.03 

2.02 
2.06 
2.12 

2.18 
2.22 
2.21 

2.15 
2.05 
1.94 

1.84 

1-75 
1.70 

1.69 
1.72 
1.80 

1-93 
2.10 

2.29 

2.46 

2.57 


AGE. 


Noon. 


d 
19.7 

20.7 

21.7 

22.7 

23-7 
24.7 

25.7 
26.7 

27.7 

28.7 

0.3 
1-3 

2.3 
3.3 
4-3 

5.3 
6.3 

7-3 

8.3 

9.3 
10.3 

11.3 
12.3 

13-3 

14-3 

15.3 
16.3 

17-3 
18.3 

19.3 

20.3 

21.3 
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SEPTEMBER,  1912. 


GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Di£F. 

DifF. 

DiflF. 

Diff. 

Honr. 

Right  Ascension. 

for 
iMin. 

Declination. 

for 
xMin. 

Hour. 

Right  Ascension. 

for 

z  Min. 

Declination. 

for 
I  Min. 

V              SUNDAY  I. 

TUESDAY  3. 

h     m       8 

s 

0          1          n 

tt 

h    m       8 

s 

0           f           n 

f* 

O 

I  54  38.33 

1.9729 

N.I3    32    16.3 

13.652 

0 

3  36  41-39 

2.3008 

N.23    8  58.5 

9.831 

I 

I  56  36.86 

1.9783 

13  45  53-9 

13.604 

I 

3  38  59-67 

a. 3087 

23  18  44.9 

9.715 

2 

I  58  35-72 

1.9837 

13  59  28.6 

13.555 

2 

3  41  18.43 

a. 3166 

23  28  24.3 

9.597 

3 

2    0  34.90 

1.9891 

14  13    0.4 

13.504 

3 

3  43  37-67 

a. 3245 

23  37  56.5 

9.478 

4 

2    234.41 

1.9946 

14  26  29.1 

13.45a 

4 

3  45  57-38 

2.3324 

23  47  21.5 

9.357 

5 

2    4  34-25 

2.0003 

14  39  54.7 

13.400 

5 

348  17-56 

a.  3404 

23  56  39.3 

9.254 

6 

2    6  34.44 

2a 0060 

14  53  17.0 

13.346 

6 

3  50  38.22 

2.3483 

24    5  49.6 

9.109 

7 

2    834.97 

a.0118 

15    636.1 

13.290 

7 

3  52  59.36 

2.3562 

24  14  52.3 

8.983 

8 

2  lo  35.85 

a. 0177 

15  19  51-9 

13.234 

S 

3  55  20.98 

2.3642 

24  2347-5 

8.S56 

9 

2  12  37.09 

2.0236 

15  33    4.2 

13.177 

9 

3  57  43.07 

2.3722 

24  32  35-0 

8.736 

lO 

2  14  38.68 

8.0296 

15  46  13.0 

13.118 

10 

4    0    5.64 

a.  3801 

24  41  14.6 

8.594 

II 

2  16  40.63 

2.0356 

15  59  18.3 

13.057 

II 

4    2  28.68 

2.3879 

24  49  46.3 

8.461 

12 

2  18  42.95 

2.0417 

16  12  19.9 

12. 995 

12 

4    452.19 

2.3958 

24  58  lO.O 

8.327 

13 

2  20  45.64 

2.0479 

16  25  17.8 

12.932 

13 

4    7  16.17 

2.4037 

25    6  25.6 

8.193 

14 

2  22  48.70 

2.0542 

16  38  II. 8 

12.868 

14 

4    9  40.63 

2.4115 

25  14  32.9 

8.054 

15 

2  24  52.14 

2.0605 

16  51     1.9 

12.803 

15 

4  12    5.55 

2.4x93 

25  22  32.0 

7.914 

i6 

2  26  55.96 

2.0669 

17    348.1 

12.736 

i6 

4  14  30.94 

2.4271 

25  30  22.7 

7.773 

17 

2  29    0.17 

2.0734 

17  16  30.2 

12.668 

17 

4  16  56.80 

2.4348 

25  38    4.8 

7.631 

i8 

2  31    4-77 

2.0799 

17  29    8.2 

12.598 

18 

4  19  23.12 

3.4425 

25  45  38.4 

7.487 

19 

2  33    9-76 

2.0865 

17  41  41.9 

12.527 

19 

4  21  49.90 

2.4502 

25  53    3-2 

7.341 

20 

235  15-15 

2.0932 

17  54  II. 4 

12.455 

20 

4  24  17-13 

a.  4578 

26    0  19.2 

7.194 

21 

2  37  20.95 

s.  1000 

18    6  36.5 

12.381 

21 

4  26  44.83 

a.4654 

26    7  26.4 

7.045 

22 

2  39  27.15 

2.X068 

18  18  57.1 

12.306 

22 

4  29  12.97 

2.4739 

26  14  24.6 

6.894 

23 

2  41  33-76 
MC 

2.  Z136 
)NDA 

N.18  31  13.2 
V^  2. 

ia.329 

23 

4  31  41.57 
WEE 

3.4803 
»NES1 

N.26  21  13.7 
)AY  4. 

6.74a 

o 

2  43  40.78 

2.1205 

N.18  43  24.6 

12. 131 

0 

4  34  10.61 

2.4877 

N.26  27  53.6 

6.588 

I 

2  45  48.22 

2.1275 

18  55  31-3 

12.072 

I 

4  36  40.09 

2.4951 

26  34  24.2 

6.43a 

2 

2  47  56.08 

2.1345 

19    7  33-2 

11.991 

2 

4  39  10.01 

2.5024 

264045.5 

6.275 

3 

2  50    4-37 

2.1416 

19  19  30.2 

11.909 

3 

4  41  40.37 

2.5096 

26  46  57.3 

6.1x7 

4 

2  52  13.08 

2.1488 

19  31  22.3 

11.825 

4 

4  44  1 1. 16 

2.5167 

26  52  59-5 

5-957 

5 

2  54  22.22 

2.1560 

1943    9.3 

11.740 

5 

4  46  42.37 

a.  5237 

26  58  52.1 

5.795 

6 

2  56  31.80 

a. 1633 

19  54  51- 1 

IX. 654 

6 

4  49  14.01 

a. 5307 

27    4  34.9 

5.63a 

7 

2  58  41.81 

2.1706 

20    6  27.7 

11. 565 

7 

4  51  46.06 

2.5376 

27  10    7.9 

5.467 

8 

3    0  52.26 

2.1779 

20  17  58.9 

".475 

8 

4  54  18.52 

2.5444 

27  15  31.0 

5.301 

9 

3    3    3-i6 

a. 1853 

20  29  24.7 

11.384 

9 

4  56  51.38 

2.5511 

27  20  44.0 

5.134 

10 

3    5  14.51 

2. 1928 

20  40  45.0 

11.291 

10 

4  59  24.65 

2.5577 

27  25  47.0 

4.965 

II 

3    7  26.30 

2.2003 

20  51  59.7 

11.197 

II 

5    I  58.31 

2.5642 

27  30  39.8 

4.794 

12 

3    9  38.54 

2.ao78 

21     3    8.7 

11.102 

12 

5    43236 

2.5706 

27  35  22.3 

4.62a 

13 

3  ^i  51.23 

2.2154 

21  14  II. 9 

11.005 

13 

5    7    6.79 

2.5770 

27  39  54.4 

4.449 

14 

3  14    4.38 

a. 2230 

21  25    9.2 

10.906 

14 

5    9  41.60 

2.583a 

27  44  16. 1 

4.274 

15 

3  16  17.99 

2.2306 

21  36    0.6 

10.805 

15 

5  12  16.77 

2.5i$92 

27  48  27.3 

4.098 

i6 

3  18  32.06 

2.2383 

21  46  45.9 

10.703 

16 

5  14  52.31 

2.595a 

27  52  27.9 

3.921 

X7 

3  20  46.59 

8.2461 

21  57  25.0 

10.600 

17 

5  17  28.20 

2.60IX 

27  56  17.8 

8.74a 

i8 

3  23    1-58 

2.2538 

22    7  57.9 

10.495 

18 

5  20    4.44 

2.6068 

27  59  56.9 

3.56a 

19 

3  25  17.04 

a.26r5 

22  18  24.4 

X0.388 

19 

5  22  41.02 

2.6X34 

28    3  25.2 

3.381 

20 

3  27  32.97 

2.2693 

22  28  44.5 

10.280 

20 

5  25  17.94 

2.6179 

28    6  42.6 

3.199 

21 

3  29  49-37 

2.2773 

2238  58.1 

10. 171 

21 

5  27  55.18 

2.6233 

28    9  49.0 

3.0x5 

22 

3  32    6.24 

2.2851 

22  49    5.0 

10. 059 

22 

5  30  32.73 

2.6285 

28  12  44.4 

3.830 

23 

3  34  23.58 

2.2929 

22  59    5.2 

9*945 

23 

5  33  10.60 

a. 6335 

28  15  28.6 

3.644 

24 

3  36  41.39 

2.3008 

N.23    8  58.5 

9.831 

24 

5  35  48.76 

3.6385 

N.28  18     1.7 

«.457 

VI. 
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GREENWICH  MEAN  TIMK 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


DifF. 

DifF. 

DifF. 

DifiF. 

Hour. 

Right  Ascension. 

for 
X  Min. 

Declination. 

for 
z  Min. 

Hour. 

Right  Ascension. 

for 
zMin. 

Declination. 

for 
zMin. 

TH1 

LJRSD 

AY  5. 

SATURDAY  7. 

h     m      s 

s 

or            m 

tr 

h    m       s 

8 

Of           n 

M 

O 

5  35  48-76 

3.638s 

N.28    18       1.7 

«.457 

0 

7  44  56.93 

3.6748 

N.26   28    16.7 

7.075 

I 

5  38  27.23 

a.  6433 

28   20   23.5 

a.  368 

I 

7  47  37.32 

3.67x4 

26  21      6.4 

7.367 

2 

541     5-95 

a.  6478 

28  22  33.9 

3.079 

2 

7  50  17-50 

3.6679 

26  13  44.7 

7.458 

3 

5  43  44-96 

8.6523 

28  24  33.0 

X.890 

3 

7  52  57.47 

3.6643 

26    6  IX.  5 

7.648 

4 

546  24.23 

2.6567 

28  26  20.7 

Z.698 

4 

7  55  37-22 

a. 6605 

25  58  27.0 

7.837 

5 

5  49    3-76 

3.6608 

28  27  56.8 

1.506 

5 

7  58  16.73 

3.6565 

25  50  31- 1 

8.036 

6 

5  51  43.53 

a.  6648 

28  29  21.4 

i.3«3 

6 

8    0  56.00 

3.6525 

25  42  23.9 

8.3Z3 

7 

5  54  23-54 

3.-6687 

28  30  34.4 

X.XZ9 

7 

8    3  35.03 

3.6483 

25  34    5.6 

8.398 

8 

5  57    3-77 

3.6733 

28  31  35.7 

0.934 

8 

8    6  13.80 

a. 6440 

25  25  36.2 

8.583 

9 

5  59  44-22 

3.6758 

28  32  25.3 

0.739 

9 

8    8  52.31 

a.  6397 

25  16  55.8 

8.765 

lO 

6    2  24.87 

3*6793 

28  33    3.2 

0.53a 

10 

8  II  30.56 

3.635a 

25    8    4.4 

8.947 

II 

6    5    5.72 

3.6834 

28  33  29.2 

0.335 

IX 

8  14    8.53 

3.6305 

2459    2.1 

9.137 

12 

6    7  46.76 

a. 6854 

28  33  43.4 

+O.X37 

12 

8  16  46.22 

3.6257 

24  49  49- 1 

9.306 

13 

6  10  27.97 

3.688a 

28  33  45-7 

-o.o6x 

13 

8  19  23.62 

3.6ao8 

24  40  25.4 

9.484 

H 

6  13    9.34 

3.6908 

28  33  36. 1 

0.360 

14 

8  22    0.72 

3.6159 

24  30  51.0 

9.66Z 

15 

6  15  50.87 

S.6933 

28  33  14.5 

0.460 

15 

8  24  37.53 

3.6Z09 

24  21    6.1 

9.836 

16 

6  18  32.54 

3.6957 

28  32  40.9 

0.661 

16 

8  27  14.03 

3.6058 

24  II  10.7 

XO.009 

17 

6  21  14.35 

2.6978 

28  31  55.2 

0.863 

17 

8  29  50.22 

3.6006 

24    I    5.0 

lo.zSx 

18 

6  23  56.28 

2.6997 

28  30  57.5 

Z.063 

18 

8  32  26.10 

3.595a 

23  50  49.0 

zo.35a 

19 

6  26  38.31 

3.7014 

28  29  47.8 

Z.363 

19 

8  35    1-65 

a. 5898 

23  40  22.8 

Z0.520 

20 

6  29  20.44 

3.7030 

28  28  26.0 

1.465 

20 

8  37  36.88 

3.5844 

23  29  46.6 

ZO.687 

21 

6  32    2.67 

a.7<H5 

28  26  52.0 

X.667 

21 

8  40  11.78 

3.5789 

23  19    0.4 

ZO.858 

22 

6  34  44.98 

a. 7057 

28  25    5.9 

X.869 

22 

8  42  46.35 

a. 5733 

23    8    4.3 

zz.oz6 

23 

6  37  27.35 

3.7067 

N.28  23    7.7 

3.073 

23 

8  45  20.58 

3.5676 

N.22  56  58.5 

ZZ.178 

Fl 

[(IDAl 

'  6. 

SL 

fNDAI 

f  8. 

0 

6  40    9.78 

«.7075 

N.28  20  57.3 

«.975 

0 

8  47  54.46 

3.56x8 

N.22  45  43.0 

11.338 

I 

6  42  52.25 

3.7083 

28  18  34.7 

3.478 

I 

8  50  28.00 

3.5561 

22  34  17.9 

11.497 

2 

6  45  34.76 

3.7087 

28  15  59.9 

3.681 

2 

853    1. 19 

3.5503 

22  22  43.4 

1Z.653 

3 

6  48  17.29 

3.7090 

28  13  13.0 

3.883 

3 

8  55  34.03 

a. 5444 

22  10  59.6 

ZZ.808 

4 

6  50  59.84 

3.7091 

28  10  13.9 

3.087 

4 

8  58    6.52 

3.5385 

21  59    6.5 

ZZ.96Z 

5 

6  53  42.38 

«.7o89 

28    7    2.6 

3.  ago 

5 

9    0  38.65 

a.53a5 

21  47    4-3 

Z3.xza 

6 

6  56  24.91 

a. 7087 

28    3  39. 1 

3.492 

6 

9    3  10.42 

a.5a65 

21  3453.1 

13.36Z 

7 

6  59    7.43 

3.7083 

28    0    3.5 

3.695 

7 

9    541.83 

3.5304 

21  22  33.0 

13.408 

8 

7    I  49-91 

a. 7077 

27  56  15.7 

3.898 

8 

9    8  12.87 

a. 5143 

21  10    4.x 

ia.554 

9 

7    432.35 

a. 7069 

27  52  15.8 

4.100 

9 

9  1043.55 

8.5083 

20  57  26.5 

za.698 

10 

7    7  14.74 

3.7060 

2748    3.7 

4.302 

10 

9  13  13.86 

3.503Z 

20  44  40.3 

Z3.840 

II 

7    9  57.07 

3.7048 

274339.5 

4.503 

II 

9  15  43.80 

a. 4959 

20  31  45.7 

Z3.979 

12 

7  12  39.32 

3.7035 

27  39    3-3 

4.704 

12 

9  i8  13.37 

3.4898 

20  18  42.8 

Z3.Z17 

13 

7  1521.49 

3.7030 

27  34  15.0 

4.906 

13 

9  20  42.57 

3*4836 

20    5  31.7 

I3.a53 

14 

7  18    3.56 

a. 7003 

27  29  14.6 

5.107 

14 

9  23  11.40 

a.4774 

19  52  12.5 

13.387 

15 

72045.53 

3.6985 

27  24    2.2 

5.307 

15 

9  25  39-86 

a.47ia 

19  38  45.3 

13.5x8 

16 

7  23  27.38 

a.  6965 

27  18  37.8 

5.506 

16 

9  28    7.94 

3.4649 

19  25  10.3 

Z3.648 

17 

7  26    9. 1 1 

a. 6944 

27  13    1.5 

5.704 

17 

9  30  35-65 

a.4587 

19  II  27.5 

13.776 

18 

7  28  50.70 

3.6930 

27    7  13-3 

5.903 

18 

9  33    2.99 

a.45a5 

18  57  37.2 

X3.90Z 

19 

731  32.15 

a.6895 

27    I  13.3 

6.099 

19 

9  35  29.95 

a. 4463 

i8  43  39.4 

Z4.025 

20 

7  34  13.45 

3.6870 

26  55    1.4 

6.396 

20 

9  37  56. 54 

a.440z 

18  29  34.2 

14.147 

21 

7  36  54.59 

3.6843 

26  48  37.8 

6.493 

21 

9  40  22.76 

a.  4339 

18  15  21.8 

Z4.366 

22 

7  39  35.56 

3.6813 

26  42    2.4 

6.687 

22 

9  42  48.61 

3.4277 

18    I    2.3 

Z4.383 

23 

7  42  16.34 

3.678Z 

26  35  15-4 

6.881 

23 

9  45  14.08 

a.4az5 

17  46  35.9 

14.498 

24 

7  44  56.93 

3.6748  , 

N.26  28  16.7 

7.075 

24 

9  47  39-19 

a.4X54 

N.1733    2.6 

X4*6za 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


DiflF. 

Diff. 

Diff. 

DiiF. 

Honr. 

Right  Ascension. 

for 

Declination. 

for 

Hoar. 

Right  Ascension. 

for 

Declination. 

for 

xMin. 

xMin. 

iMin. 

X  Mill. 

M( 

)NDA^ 

IT  9. 

WEDNESDAY   11. 

h     m       s 

s 

e         f          M 

n 

h 

m       s 

s 

e        1         ft 

m 

O 

9  47  39- 19 

a. 4154 

N.17  32     2.6 

14.6x2 

0 

II 

37  21.10 

8.1797 

N.  4  21    2.7 

17.537 

I 

9  50    3-93 

a. 4093 

17    17   22.5 

14.723 

I 

II 

39  31.78 

2.1765 

4    330.1 

X7.548 

2 

9  52  28.30 

2.403a 

17       235.9 

X4.83X 

2 

II 

41  42.28 

a. 1734 

3  45  56.9 

17.557 

3 

9  54  52.31 

a. 3973 

16  47  42.8 

14. 937 

3 

II 

43  52.59 

2.1704 

3  28  23.2 

17-564 

4 

9  57  15-96 

a.  39" 

16  32  43.4 

15.043 

4 

II 

46    2.73 

2.1675 

3  10  49.2 

17.568 

5 

9  59  39.24 

2.3850 

16   17  37.8 

15.X44 

5 

II 

48  12.69 

2.1647 

2  53  15.0 

i7-57« 

6 

10    2    2.16 

2.3790 

16     2  26.1 

15.245 

6 

II 

50  22.49 

2. 1619 

2  35  40.6 

17.573 

7 

10    4  24.72 

a. 3731 

1547     8.4 

X5.343 

7 

II 

52  32.12 

2.X593 

2  18     6.2 

17.573 

8 

10    6  46.93 

2.3672 

15  31  44.9 

15.439 

8 

11 

54  41.60 

8.1567 

2    0  31.9 

17.570 

9 

10    9    8.78 

2.3613 

15  16  15.7 

15.53a 

9 

II 

56  50.92 

3.1543 

I  42  57.8 

17.566 

lO 

10  n  30.28 

a. 3554 

15    0  41.0 

15.624 

10 

11 

59    o.io 

2.15x8 

I  25  24.0 

17.559 

II 

10  13  51.43 

2.3497 

14  45    0.8 

15.714 

II 

12 

I    9.13 

3.1494 

I    7  50.7 

17.55X 

12 

10  16  12.24 

a. 3439 

14  29  15-3 

15.802 

12 

12 

3  18.03 

2.X473 

0  50  17.9 

17.543 

13 

10  18  32.70 

a. 3382 

14  13  24.6 

15.887 

13 

12 

5  26.79 

3.X450 

0  32  45.7 

17.530 

14 

10  20  52.82 

2.3326 

13  57  28.9 

15.970 

14 

12 

7  35.43 

2.1430 

N.  0  15  14.3 

17.5x6 

15 

10  23  12.61 

2.3270 

13  41  28.2 

16.051 

15 

12 

9  43.95 

a.  X410 

S.  0    2  16.2 

17.501 

i6 

10  25  32.06 

2.3214 

13  25  22.8 

16.X29 

16 

12 

II  52.35 

3.1390 

0  19  45.8 

17.484 

17 

10  27  51.18 

2.3160 

13    9  12.7 

Z6.206 

17 

12 

14    0.63 

2.x37a 

0  37  14.3 

17.465 

i8 

10  30    9.98 

2.3106 

12  52  58.1 

z6.a8o 

18 

12 

16    8.81 

3.1355 

0  54  41.6 

17.445 

19 

10  32  28.45 

a.  3051 

12  36  39.1 

16.35a 

19 

12 

18  16.89 

2.1338 

I  12    7.7 

17.423 

20 

103446.59 

2.2998 

12  20  15.8 

16.422 

20 

12  20  24.87 

2.1323 

I  29  32.4 

17.399 

21 

1037    4.42 

2.3946 

12    3  48.4 

16.491 

21 

12 

22  32.76 

2.X308 

I  46  55.6 

X7.37S 

22 

10  39  21.94 

2.2894 

II  47  16.9 

16.557 

22 

12 

24  40.56 

3.X293 

2    4  17.2 

X7.346 

«3 

10  41  39.15 

a.  2843 

N.ii  30  41.6 

x6.6ao 

23 

12 

26  48.27 

8.1279 

S.  2  21  37.1 

17.317 

TU] 

ESDA^ 

kr  10. 

THL 

rRSD/ 

LY  12. 

O 

10  43  56.05 

a.  2792 

N.II  14    2.5 

16.682 

0 

12 

28  55.91 

2.1267 

S.   2  38  55.2 

17.886 

I 

10  46  12.65 

2.2742 

10  57  19.7 

16.743 

I 

12 

31    3.47 

2. 1255 

2  56  II. 4 

17.254 

2 

10  48  28.96 

2.2693 

104033.5 

X6.798 

2 

12 

33  10.97 

2.1244 

3  13  25.7 

17.331 

3 

10  50  44.97 

2.3644 

10  23  43.9 

16.853 

3 

12 

35  18.40 

2.1834 

3  30  37.9 

X7.185 

4 

10  53    0.69 

2.2596 

10    6  51. 1 

16.907 

4 

12 

37  25.78 

2.X2a5 

3  47  47-9 

X7.147 

5 

10  55  16.12 

2.2548 

9  49  55. 1 

16.958 

5 

12 

3933.10 

2.X216 

4    4  55.6 

17.X06 

6 

10  57  31.27 

a.  2502 

9  32  56.1 

17.007 

6 

12 

41  40.37 

2.1208 

4  22    0.9 

X7.068 

7 

10  5946.15 

a. 8457 

9  15  54.3 

17.053 

7 

12 

43  47.59 

8.Z200 

4  39    3.8 

X7.087 

8 

II    ?    0.76 

2.2412 

8  5849.7 

17.099 

8 

12 

45  54.77 

a. I 194 

4  56    4.2 

16.984 

9 

II    4  15.09 

2.2367 

8  41  42.4 

17.142 

9 

12 

48     1.92 

2.1189 

5  13    1.9 

16-938 

10 

11    6  29.16 

2.2323 

8  24  32.7 

17.182 

10 

12 

50    9.04 

8.x 184 

5  29  56.8 

16.898 

II 

II    842.97 

2.2281 

8    7  20.6 

17.220 

II 

12 

52  16.13 

2.x 180 

5  46  48.9 

16,843 

12 

II  10  56.53 

8.3239 

7  50    6.3 

17.257 

12 

12 

54  23.20 

2.1177 

6    3  38.0 

16.793 

13 

II  13    9.84 

8.2x98 

7  32  49.8 

17.292 

13 

12 

56  30.25 

3.1174 

6  20  24.1 

16.743 

14 

II  15  22.90 

2.2157 

7  1531.3 

17.334 

14 

12 

58  37.29 

3.1173 

637    7.1 

16.690 

15 

II  1735.72 

8.81x8 

6  58  10.9 

17.354 

15 

13 

0  44.32 

8.II72 

6  53  46.9 

16.637 

i6 

II  19  48.31 

2.2079 

6  40  48.8 

17. 383 

16 

13 

2  51.35 

2.II7I 

7  10  23.4 

16.581 

17 

II  22    0.67 

8.2041 

6  23  25.0 

17.409 

17 

13 

4  58.37 

2.1x71 

7  26  56.6 

X6.523 

i8 

II  24  I2.8o 

8.3003 

6    5  59.7 

17.433 

18 

13 

7    5.40 

3.xx7a 

7  43  26.3 

16.465 

19 

II  26  24.71 

2.1967 

5  48  33.0 

17.456 

19 

13 

9  12.44 

8.1174 

7  59  52.4 

16.405 

20 

II  28  36.40 

2.1931 

531    5.0 

17.476 

20 

13 

II  19.49 

3.1x76 

8  16  14.9 

X6.344 

21 

II  30  47.88 

2.X896 

5  13  35.9 

X7.494 

21 

13 

13  26.55 

2.1x79 

8  32  33.7 

X6.388 

22 

"  32  59.15 

a.x862 

4  56    5.7 

17.5" 

22 

13 

15  33.64 

3.1184 

8  48  48.7 

16.318 

23 

II  35  10.22 

2.x82g 

4  38  34-6 

17-535 

23 

13 

17  40.76 

2.1188 

9    4  59.8 

X6.Z38 

24 

II  37  21.10 

8.1797 

N.  4  21    2.7 

17.537 

24 

13 

19  47.90 

3.1193 

S.  9  21    6.9 

X6.085 

VIII. 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Difr. 

Diflf. 

DiflF. 

DiflF. 

Hour. 

Right  Ascension. 

for 
X  Min. 

Declination. 

for 
X  Min. 

Hour. 

Right  Ascension. 

for 
X  Min. 

Declination. 

for 
X  Min. 

FE 

IIDAY 

13. 

SUNDAY 

15. 

h     m      s 

s 

0            #                 M 

M 

h     m      s 

s 

0        $           n 

tt 

O 

13  19  47.90 

2.1X93 

S.  9  21    6.9 

16.085 

0 

15    3    9-65 

8.203X 

S.20  32  44.7 

11.479 

I 

13  21  55.08 

a.  "99 

9  37  lO.O 

X6.0X7 

I 

15    5  21.91 

a.ao55 

20  44     9.8 

XX. 358 

2 

13  24     2.29 

S.XS05 

9  53    8.9 

«5.947 

2 

15    7  34.31 

8.3080 

20  55  27.7 

XI. 237 

3 

13  26     9.54 

3.13X3 

10    9    3.6 

15.876 

3 

15    946.87 

2.2x05 

21    6  38.3 

XI. 115 

4 

13  28  16.84 

S.I33X 

10  24  54.0 

15.803 

4 

15  11  59.57 

2.3x29 

21  17  41.5 

X0.993 

5 

13  3024.19 

2.X239 

10  40  40.0 

15.730 

5 

15  14  12.42 

3.8155 

21  28  37.3 

in. 868 

6 

13  32  31-59 

2.X338 

zo  56  21.6 

X5.656 

6 

15  16  25.43 

2.2180 

21  39  25.7 

10.744 

7 

13  34  39-04 

2. 1248 

II  II  58.7 

15.579 

7 

15  18  38.58 

2.2204 

21  50    6.6 

10.618 

8 

13  36  46.56 

2.X2S8 

II  27  31. 1 

15.501 

8 

15  20  51.88 

2.2229 

22    0  39.9 

XO.493 

9 

13  38  54-14 

3.1368 

II  42  58.8 

X5,422 

9 

15  23    5-33 

3.2253 

22  II    5.6 

XO.365 

lO 

13  41     1.78 

2.1279 

II  58  21.8 

15.343 

10 

15  25  18.92 

2.2378 

22  21  23.7 

XO.237 

II 

13  43    9-49 

2.1293 

12  13  40.0 

15.262 

II 

15  27  32.67 

3.3303 

22  31  34.1 

10.109 

12 

13  45  17.28 

2.I3<H 

12  28  53.3 

15.179 

12 

15  29  46.56 

3.2338 

22  41  36.8 

9.981 

13 

13  47  25.14 

2. 13x8 

1244      1.5 

15.095 

13 

15  32    0.60 

a.a353 

22  51  31.8 

9.851 

14 

13  49  33-09 

2.1334 

12  59    4.7 

15.0x1 

14 

15  34  14-79 

2.2377 

23    I  18.9 

9.7ao 

15 

13  51  41.12 

a. 1345 

13  14    2.8 

14. 9*5 

15 

15  36  29.12 

2.2400 

23  10  58.2 

9.589 

i6 

13  53  49.23 

a.x359 

13  28  55.7 

14-837 

16 

15  38  43.59 

8. 2484 

23  20  29.6 

9.457 

17 

13  55  57.43 

a-x375 

13  43  43.3 

X4.748 

17 

15  40  58.21 

2.2448 

23  29  53- 1 

9.325 

i8 

13  58    5.73 

2.X391 

13  58  25.5 

14.658 

18 

15  43  12.97 

2.2472 

23  39    8.6 

9.19a 

19 

14    0  14.12 

2.1407 

14  13    2.3 

14.568 

19 

15  45  27.87 

2.2494 

23  48  16. 1 

9.05a 

20 

14    '2  22.6l 

3.X423 

14  27  33.7 

14.477 

20 

15  47  42-90 

8.25x8 

23  57  15.6 

8.934 

21 

14      4  31.20 

3.1441 

1441  59-5 

14.383 

21 

15  49  58.08 

8.254X 

24    6    7.0 

8.789 

22 

14    6  39.90 

2-X458 

14  56  19.7 

14.289 

22 

15  52  13.39 

a.  2563 

24  14  50.3 

8.653 

23 

14    8  48.70 
SAT 

a. 1476 
UKDA 

S.15  10  34.2 
lV  14. 

14.193 

23 

15  54  28.83 
MO 

a.2585 
>NDA\ 

S.24  23  25.4 

r  16. 

8.5x8 

0 

14  lo  57.61 

2.X494 

S.15  24  42.9 

14.097 

0 

15  56  44.41 

3.2607 

s.24  31  52.4 

8.383 

I 

14  13    6.63 

2.15x3 

15  38  45.8 

13.999 

I 

15  59    0.12 

3.3629 

24  40  II. 2 

8.844 

2 

14  15  15.77 

2.153a 

15  52  42.8 

13.901 

2 

16    I  15.96 

2.2650 

24  48  21.7 

8.X07 

3 

14  17  25.02 

a.  155a 

16    6  33.9 

13.802 

3 

16    3  31.92 

8.3671 

24  56  24.0 

7.968 

4 

14  19  34-39 

a. 1573 

16  20  19.0 

13.701 

4 

16    5  48.01 

8.8693 

25  4  17.9 

7.839 

5 

14  21  43.89 

2.X593 

16  33  58.0 

13.598 

5 

16    8    4.22 

2.27x3 

25 12  3.5 

7.690 

6 

14  23  53-51 

2. x6x3 

16  47  30.8' 

13.496 

6 

16  10  20.55 

2.2733 

25 19  40.8 

7.551 

7 

14  26    3.25 

8.1634 

17    057.5 

13.39a 

7 

16  12  37.00 

2.2751 

25  27  9.6 

7.410 

8 

14  28  13.12 

2. 1656 

17  14  17.9 

13.287 

8 

16  14  53-56 

2.2770 

25  34  30.0 

7.269 

9 

14  30  23.12 

2.1677 

17  27  31.9 

13.181 

9 

16  17  10.24 

2.2788 

2541  41.9 

7.X28 

lO 

14  32  33-25 

2.1699 

17  40  39.6 

13.075 

10 

16  19  27.02 

2.8806 

25  48  45.4 

6.987 

11 

14  34  43.51 

2.1723 

17  53  40.9 

12.967 

II 

16  21  43.91 

2.2824 

25  55  40.4 

6.846 

12 

14  36  53.91 

a. 1744 

18    6  35.6 

12.858 

12 

16  24    0.91 

2.2842 

26  2  26.9 

6.703 

13 

1439    4-44 

2.1767 

18  19  23.8 

12.748 

13 

16  26  18.01 

8.2858 

26  9  4.8 

6.56X 

14 

14  41  15.11 

2,x79o 

1832    5.3 

18. 637 

14 

16  28  35.20 

2.3873 

26  15  34.2 

6.417 

15 

14  43  25.92 

2.X813 

18  44  40.2 

ia.525 

15 

16  30  52.49 

3.3889 

26  21 54.9 

6.273 

16 

14  45  36.87 

2.1837 

1857    8.3 

12.412 

16 

1633    9.87 

2.2904 

26  28  7.0 

6.130 

17 

14  47  47.96 

3.X860 

19    9  29.7 

12.299 

17 

16  35  27.34 

2.29x8 

26  34  10.5 

5.987 

18 

1449  59-19 

2.1884 

19  21  44.2 

12.185 

18 

16  37  44.89 

3.8932 

26  40  5.4 

5.843 

19 

14  52  10.57 

2.1908 

19  33  51.9 

12.070 

19 

16  40    2.53 

2.8946 

26  45  51.6 

5.698 

20 

14  54  22.09 

2.1933 

19  45  52.6 

11.953 

20 

16  42  20.24 

2.2958 

26  51  29.1 

5.55a 

21 

14  56  33.76 

2.1957 

19  57  46.2 

11.835 

21 

16  44  38.02 

2.3970 

26  56  57.8 

5.407 

22 

145845-58 

2.1982 

20    9  32.8 

11.717 

22 

16  46  55.88 

2.2983 

27  2  17.9 

5.263 

23 

15    057-54 

2.2006 

20  21  12.3 

11.599 

23 

16  49  13.80 

2.2993 

27  7  29.2 

5.116 

M 

15    3    9-65 

2.203X 

S.20  32  44.7 

11.479 

24 

16  51  31.79 

2.30<q 

s.27 12  31.8 

4.970 
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IX. 


GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Diff. 

Diflf. 

DiflE. 

Diff. 

Hour. 

Right  Ascension. 

for 

I  Min. 

Declination. 

for 
xMin. 

Hour. 

Right  Ascension. 

for 
zMin. 

DeclanatioiL 

for 
X  Min. 

TUESDAY  17. 

THURSDAY  19. 

h    m       s 

s 

0          »           r» 

H 

h     m      8 

s 

0         t          m 

n 

O 

16  51  31.79 

a. 3003 

S.27  12  31.8 

4.970 

0 

18  41  43.07 

2.26x5 

S.28  22  18.5 

2,004 

I 

16  53  49.84 

2.30x2 

27  17  25.6 

4.823 

I 

18  43  58.68 

2.2588 

28  20  14. 1 

2.143 

2 

16  56     7.94 

a.3oax 

27  22  10.6 

4.677 

2 

18  46  14.12 

2.2560 

28  18      1.4 

2.981 

3 

16  58  26.09 

2.3009 

27  26  46.9 

4.531 

3 

18  48  29.40 

2.253a 

28  15  40.4 

2.418 

4 

17     044.29 

2.3037 

27  31   14.3 

4.383 

4 

18  50  44.51 

2.2504 

28  13  II. 2 

2.556 

5 

17    3    a.53 

2.3043 

27  35  32.9 

4.237 

5 

18  52  59.45 

2.2475 

28  10  33.7 

2.693 

6 

17    5  20.81 

2.3049 

27  39  42.8 

4.091 

6 

18  55  14.21 

2.2445 

28     7  48.0 

2.S29 

7 

17    7  39.12 

2.3055 

27  43  43.8 

3.943 

7 

18  57  28.79 

2.24x5 

28     4  54.2 

2.964 

8 

17    9  57.47 

2.3060 

27  47  36.0 

3.796 

8 

18  59  43.19 

2.2385 

28      I  52.3 

3.099 

9 

17  12  15.84 

2.3063 

27  51  19.3 

3.648 

9 

19     I  57.41 

2.2353 

27  58  42.3 

3.233 

lO 

17  14  34.23 

a.  3067 

27  54  53.8 

3.5OX 

10 

19    4  11.43 

a.232X 

27  55  24.3 

3.367 

II 

17  16  52.64 

2.3069 

27  58  19.4 

3.353 

II 

19    6  25.26 

2.2288 

27  51  58.2 

3.5OX 

12 

17  19  11.06 

a. 3071 

28    I  36.2 

3.207 

12 

19    8  38.89 

2.2255 

27  48  24.2 

3.633 

13 

17  21  29.49 

9.3072 

28    4  44.2 

3.059 

13 

19  10  52.32 

2.9222 

27  44  42.2 

3.766 

X4 

17  23  47.9a 

a. 3072 

28    743.3 

2.9X1 

14 

19  13    5.55 

a. 2x88 

27  40  52.3 

3.897 

15 

17  26    6.35 

2.3071 

28  10  33.5 

2.763 

15 

19  15  18.57 

2.2X53 

27  36  54.6 

4.038 

i6 

17  28  24.77 

2.3069 

28  13  14.9 

2.617 

16 

19  17  31.38 

2.21X8 

27  32  49.0 

4.X58 

17 

173043.18 

2.3067 

28  15  47.5 

2.469 

17 

19  19  43.98 

2.2082 

27  28  35.6 

4.288 

i8 

17  33    1.58 

2.3065 

28  18  II. 2 

2.322 

18 

19  21  56.36 

2.2046 

27  24  14.4 

4.417 

19 

17  35  19.96 

S.306Z 

28  20  26.1 

2.X74 

19 

19  24    8.53 

2.2009 

27  1945.5 

4.545 

20 

17  37  38.31 

2.3057 

28  22  32.1 

2.027 

20 

19  26  20.47 

2.X972 

27  15    9.0 

4.672 

21 

17  39  56.64 

2.3052 

28  24  29.3 

X.880 

21 

19  28  32.19 

2.1934 

27  10  24.9 

4.799 

22 

17  42  14.93 

2.3045 

28  26  17.7 

1.733 

22 

19  30  43.68 

2.1897 

27    533.2 

4.926 

33 

174433.18 
WED 

2.3038 
NESD 

S.28  27  57.2 
»AY  18. 

1.586 

23 

19  32  54.95 

a. 1858 
^IDAY 

S.27    0  33.9 
20. 

5.052 

o 

17  46  51.39 

2.3031 

S.28  29  28.0 

1.440 

0 

1935    5.98 

a.x8x9 

S.26  55  27.0 

5.»77 

I 

1749    9.55 

2.3022 

28  30  50.0 

1.293 

I 

19  37  16.78 

2.X781 

26  50  12.6 

5.30X 

2 

17  51  27.65 

2.3013 

2832    3.1 

Z.X46 

2 

19  39  27.35 

2.X742 

26  44  50.8 

5.424 

3 

17  53  45.70 

2.3003 

2833    7.5 

1. 000 

3 

19  41  37.68 

2.1702 

26  39  21.7 

5.547 

4 

17  56    3.69 

2.299a 

2834    3.1 

0.853 

4 

19  43  47.77 

2.X662 

26  33  45.2 

5.669 

5 

17  58  21.61 

2.9981 

28  34  49.9 

0.707 

5 

19  45  57.62 

2.1622 

26  28     1.4 

5.790 

6 

18    0  39.46 

2.2968 

28  35  28.0 

0.562 

6 

1948    7.23 

2.1 581 

26  22  10.4 

5.9" 

7 

18    2  57.23 

2.2935 

28  35  57-4 

0.417 

7 

19  50  16.59 

2.X539 

26  16  12. 1 

6.03X 

8 

18    5  14.92 

2.2941 

28  36  18.0 

0.271 

8 

19  52  25.70 

2.1498 

26  10    6.7 

6.150 

9 

18    7  32.52 

2.9926 

28  36  29.9 

—0.127 

9 

19  54  34.57 

2.X457 

26    3  54. I 

6.268 

lO 

18    9  50.03 

2.2911 

28  36  33.2 

+0.017 

10 

19  5643.19 

2.Z416 

255734.5 

6.386 

IZ 

18  12    7.45 

2.2894 

28  36  27.8 

0.Z62 

II 

19  58  51.56 

2.1374 

25  51     7.8 

6.503 

12 

18  14  24.76 

2.2877 

28  36  13.8 

0.307 

12 

20    0  59.68 

2.1333 

25  44  34. 1 

6.619 

^3 

18  16  41.97 

2.2B59 

28  35  51.1 

0.450 

13 

20    3    7.55 

2.X291 

25  37  53.5 

6.734 

14 

18  18  59.07 

2.2840 

28  35  19.8 

0.593 

14 

20    5  15.16 

2.1248 

25  31    6.0 

6.849 

15 

18  21  16.05 

2.282Z 

28  34  39.9 

0.736 

15 

20    7  22.52 

2.X205 

25  24  II. 6 

6.963 

i6 

18  23  32.92 

2.280Z 

28  33  51.5 

0.878 

16 

20    9  29.62 

2.XX62 

25  17  10.4 

7.077 

17 

18  25  49.66 

2.2780 

28  32  54.5 

X.02Z 

17 

20  II  36.46 

2.11x9 

25  10    2.4 

7.X89 

i8 

18  28    6.28 

2.2758 

28  31  49.0 

X.X63 

18 

20  13  43.05 

2.X077 

25    247.7 

7.300 

19 

18  30  22.76 

a. 2736 

28  30  35.0 

1.303 

19 

20  15  49.38 

2.X033 

24  55  26.4 

7.4" 

20 

i8  32  39.11 

2.27x3 

28  29  12.6 

1.444 

20 

20  17  55.45 

2.U990 

24  47  58.4 

7.592 

21 

18  34  55.32 

2.2689 

28  27  41.7 

Z.586 

21 

20  20    1.26 

2.0947 

24  40  23.8 

7.631 

22 

1837  11.38 

2.2665 

28  26    2.3 

X.726 

22 

20  22    6.81 

2.0903 

24  32  42.7 

7.738 

^3 

18  39  27.30 

2.2641 

28  24  14.6 

X.865 

23 

20  24  12.10 

2.0860 

24  24  55.2 

7.846 

«4 

18  41  43.07 

2.96x5 

S.28  22  18.5 

2.004 

24 

20  26  17.13 

a. 08x7 

S.24  17    1.2 

7.953 

X. 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Diff. 

Diflf. 

Diff. 

Diff. 

Hour. 

Right  Aacanaion. 

for 
I  llin. 

Declination. 

for 
iMin. 

Hour. 

Right  Ascension. 

for 
I  Min. 

Declination. 

for 
X  Min. 

SAT 

URD^ 

lY  21. 

MONDAY  23. 

h     m       s 

8 

0           >                ft 

n 

h     m       8 

8 

0             1                   M 

u 

o 

20  26  17.13 

a.o8i7 

S.24  17      1.2 

7.953 

0 

22      I  27.29 

1.8937 

S.16     734.4 

13.127 

I 

20  28  21.90 

a.  0773 

24    9    0.8 

8.059 

I 

22     3  20.82 

X.8906 

15  55  24.7 

13. 195 

2 

20  30  26.41 

2.0730 

24    0  54. 1 

8.X64 

2 

22     5  14.16 

X.8876 

1543  ii.o 

13.263 

3 

20  32  30.66 

a. 0687 

23  52  41. 1 

8.369 

3 

22     7     7.33 

1.8846 

15  30  53.3 

13.337 

4 

20  34  34.66 

a.0644 

23  44  21.8 

8.373 

4 

22     9     0.31 

1.88x6 

15  18  31.7 

12.39a 

5 

20  36  38.39 

23  35  56.4 

8.475 

5 

22  10  53.12 

1.8787 

15    6    6-3 

12.456 

6 

20  38  41.86 

8.Q557 

23  27  24.8 

8.577 

6 

22  12  45.76 

1.8759 

14  53  37.0 

13.5x9 

7 

20  40  45.07 

3.0513 

23  i8  47.1 

8.678 

7 

22  14  38.23 

1.8731 

14  41    4.0 

12.581 

8 

20  42  48.02 

a.  0471 

23  10    3.4 

8.779 

8 

22  16  30.53 

1.8703 

14  28  27.3 

13.643 

9 

20  44  50.72 

a.  0418 

23    I  13.6 

8.879 

9 

22  18  22.67 

X.8677 

14  15  46.9 

X3.703 

lO 

20  46  53.16 

3.0385 

22  52  17.9 

8.978 

10 

22  20  14.65 

1.8650 

14    3    2.9 

13.763 

II 

20  48  55.34 

a. 0343 

22  43  16.3 

9.075 

II 

22  22     6.47 

1.8624 

13  50  15.3 

13. 823 

12 

20  50  57.26 

a.ui99 

22  34    8.9 

9.x7a 

12 

22  23  58.14 

1.8599 

13  37  24.2 

12.881 

13 

20  52  58.93 

3.0357 

22  24  55.7 

9.868 

13 

22  25  49.66 

1.8574 

13  24  29.6 

12.938 

14 

20  55     0.34 

3.03x4 

22  15  36.7 

9.364 

14 

22  27  41.03 

1.8549 

13  II  31.6 

13.995 

15 

20  57     1.50 

3.0173 

22    6  12.0 

9.459 

15 

22  29  32.25 

1.8535 

12  58  30.2 

X3.O5X 

i6 

20  59     2.41 

3.0x31 

21  56  41.6 

9.553 

16 

22  31  23.33 

1.8503 

12  45  25.5 

I3.X06 

17 

21      I      3.07 

2.0088 

21  47    5-6 

9.646 

17 

22  33  14.27 

1.8479 

1232  17.5 

13.160 

i8 

21    3    3-47 

3.0047 

21  37  24.x 

9.738 

18 

22  35      5.08 

X.8457 

12  19    6.3 

13.313 

19 

21    5    3-63 

3.0006 

21  27  37.0 

9.830 

19 

22  36  55.76 

1.8436 

12    551.9 

13.366 

20 

21    7    3-54 

1.99^4 

21  1744.5 

9.930 

20 

22  38  46.31 

1.8415 

II  52  34.4 

13.3x8 

21 

21    9    3.20 

X.998S 

21    7  46.6 

xo.oxo 

21 

22  40  36.74 

X.8395 

"  39  13.8 

13.369 

22 

21  II    2.61 

X.9883 

20  57  43.3 

10.099 

22 

22  42  27.05 

1.8375 

II  25  50.1 

13.420 

33 

21  13    1.78 
SU 

X.9843 

NDA\ 

S.204734.7 
'  22. 

xo.t88 

23 

22  44  17.24 
TU] 

X.8355 

ESDA^ 

S.xi  12  23.4 
^  24. 

13.469 

O 

21  15    0.71 

2.9803 

S.20  37  20.8 

10.375 

0 

22  46     7.31 

X.8336 

S.1058  53.8 

X3-5X7 

I 

21  16  59.40 

1.9763 

20  27    1.7 

XO.36X 

I 

22  47  57.27 

1.8318 

1045  21.3 

X3.565 

2 

21   18  57.85 

1.9733 

20  16  37.5 

10.447 

2 

224947.13 

X.8301 

10  31  46.0 

13.612 

3 

21  20  56.06 

X.9683 

20    6    8. 1 

10.533 

3 

22  51  36.88 

1.8383 

10  18    7.8 

13.659 

4 

21  22  54.04 

1.9643 

19  55  33-6 

10.6x7 

4 

22  53  26.53 

1.8367 

10    4  26.9 

13.704 

5 

21  24  51.78 

1.9604 

1944  54-1 

10.699 

5 

22  55  16.08 

1.8251 

9  50  43.3 

X3.748 

6 

21  26  49.29 

X.9566 

19  34    9.7 

X0.783 

6 

22  57    5.54 

1.8336 

936  57.1 

13.79a 

7 

21  28  46.57 

X.9538 

19  23  20.3 

10.863 

7 

22  58  54.91 

1.8233 

9  23    8.2 

13.836 

8 

21  30  43.62 

Z.9490 

19  12  26.1 

10.944 

8 

23     044.20 

1.8208 

9    9  16.8 

13.878 

9 

21  32  40.45 

1.9453 

19    I  27.0 

XX.Q25 

9 

23      2  33.40 

1.8194 

8  55  22.9 

I3.9«9 

lO 

21  34  37.05 

1.94x6 

18  50  23.1 

II. 104 

10 

23    4  22.53 

1.8182 

8  41  26.5 

13.960 

II 

21  36  33.44 

X.9379 

18  39  14.5 

II. 183 

II 

23    6  11.58 

1.8169 

8  27  27.7 

14.000 

12 

21  38  29.60 

1.9343 

18  28-   1.2 

IX. 360 

12 

23    8    0.56 

I.8158 

8  13  26.5 

14.039 

13 

21  40  25.54 

1.9306 

18  16  43.3 

11.337 

13 

23    949.47 

X.8147 

7  59  23.0 

14.077 

14 

21  42  21.27 

1.937X 

18    5  20.8 

".4x3 

14 

23  II  38.32 

X.8137 

7  45  17.3 

14.X14 

15 

21  44  16.79 

1.9336 

17  53  53-8 

11.488 

15 

23  13  27.11 

1.8127 

731    9.3 

X4.X5X 

i6 

21  46  12.10 

1.9301 

17  42  22.3 

11.563 

16 

23  15  15-85 

1.81x8 

7  16  59.2 

14.187 

17 

21  48      7.20 

1.9166 

17  30  46.3 

XX. 636 

17 

23  17    4.53 

X.8XXO 

7    2  46.9 

14.333 

i8 

21   50      2.09 

1.9x32 

17  19    6.0 

IT. 708 

18 

23  18  53.17 

1.8x03 

6  48  32.6 

X4.255 

19 

21   51   56.78 

1.9098 

17    721.3 

11.781 

19 

23  20  41.76 

X.8095 

6  34  16.3 

14. 288 

20 

21  53  51-27 

1.9066 

16  55  32.3 

tX.852 

20 

23  22  30.31 

X.8088 

6  19  58.0 

X4.332 

21 

21  55  45-57 

1.9033 

1643  39-1 

11.932 

21 

23  24  18.82 

X.8083 

6    5  37-7 

X4.353 

22 

21  57  39-67 

X.9001 

16  31  41.6 

IX.993 

22 

23  26    7.30 

1.8077 

5  51  15.6 

X4.383 

23 

21  5933.58 

1.8968 

16  19  40.0 

12.060 

23 

23  27  55.75 

1.8073 

5  36  51.7 

X4.4X3 

24 

22    I  27.29 

1.8937 

S.16    7  34.4 

13.187 

24 

23  29  44.18 

X.8070 

S.  5  22  26.0 

14.442 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Diff. 

Diflf. 

Diflf. 

Diff. 

Hour. 

Right  Ascension. 

for 
X  Min. 

Declination. 

for 
I  Min. 

Hour. 

Right  Ascension. 

for 
1  Min. 

Declination. 

for 
xMin. 

WED 

NESD 

AY  85. 

FRIDAY 

27- 

h     m       8 

6 

0             f                  H 

ft 

h     m       8 

8 

Of                 H 

m 

O 

23  29  44.18 

Z.807O 

S.    5  22  26.0 

14.44a 

0 

0  57  19.97 

1.8703 

N.  6  27  40.2 

14.790 

I 

23  31  32.59 

1.8067 

5    758.6 

14.471 

I 

0  59  12.27 

1.873a 

6  42  27.1 

14.773 

2 

23  33  20.98 

Z.8063 

4  53  29.5 

14.498 

2 

I     I     4.75 

1.8763 

6  57  13.0 

X4.757 

3 

23  35    9-35 

Z.8063 

4  38  58.8 

14.524 

3 

I      2  57.42 

Z.8797 

7  II  57.9 

X4.738 

4 

23  36  57.72 

Z.806Z 

4  24  26.6 

14.550 

4 

I     4  50.30 

1.8830 

7  26  41.6 

14.7X8 

5 

23  38  46.08 

X.806O 

4    9  52.8 

14.575 

5 

I    6  43.38 

1.8863 

741  24.1 

14.697 

6 

23  40  34-44 

X.8061 

3  55  17-6 

U.599 

6 

I    8  36.66 

1.8897 

7  56    5.3 

14.675 

7 

23  42  22.81 

z.8o6a 

3  40  40.9 

14.632 

7 

I  10  30.14 

x.893a 

8  10  45.1 

X4.653 

8 

23  44  1 1. 18 

X.8063 

3  26    2.9 

14.644 

8 

I  12  23.84 

1.8968 

8  25  23.6 

14.609 

9 

23  45  59-56 

1.8065 

3  II  23.6 

14.666 

9 

I  14  17.76 

1.9005 

8  40    0.6 

X4.6(H 

lO 

23  47  47-96 

X.8068 

2  56  43.0 

14.687 

10 

I  16  11.90 

X.9043 

8  54  36. 1 

14.578 

II 

23  49  36-38 

z.8o7a 

2  42    1.2 

14.706 

II 

I  18    6.27 

X.90B1 

9     9  lO.O 

X4.55X 

12 

23  51  24.82 

X.8076 

2  27  18.3 

14.724 

12 

I  20    0.87 

X.9Z30 

9  23  42.2 

X4.5<3 

13 

23  53  13-29 

Z.8081 

2  12  34.3 

14.74a 

13 

I  21  55.71 

1.9159 

9  38  12.7 

X4.4» 

H 

23  55    1-79 

X.8087 

I  57  49.2 

14.760 

14 

I  23  50.78 

1.9x99 

9  52  41.3 

X4.463 

15 

23  56  50.33 

1.8093 

143    3-1 

14. 777 

15 

I  25  46.10 

x.9«4X 

10    7    8.1 

14.430 

i6 

23  58  38.91 

Z.8100 

I  28  16.0 

14. 79a 

16 

I  27  41.67 

1.9283 

10  21  32.9 

14. 397 

17 

0    0  27.53 

Z.8108 

I  13  28.1 

14.806 

17 

I  29  37.49 

I. 93*4 

10  35  55.7 

14.36J 

18 

0    2  16.20 

1.8116 

0  58  39.3 

14.830 

18 

I  31  33.56 

X.9367 

10  50  16.4 

14.398 

19 

0    4    4.92 

1.8x25 

0  43  49.7 

14.833 

19 

I  33  29.90 

1.9413 

II    4  35.0 

X4.99a 

20 

0    5  53.70 

X.8135 

0  28  59.4 

14*844 

20 

I  35  26.51 

X.9457 

II  18  51.4 

X4.as4 

21 

0    742.54 

X.8146 

S.  0  14    8.4 

H.855 

21 

I  37  23.38 

1.9503 

II  33    5.5 

14.315 

22 

0    9  31.45 

X.8157 

N.  0    0  43.2 

14.864 

22 

I  39  20.53 

1.9548 

II  47  17.2 

14.174 

23 

0  II  20.42 

x.8z68 

N.  0  15  35.3 

14.873 

23 

I  41  17.95 

I.9S94 

N.12     I  26.5 

14.133 

THl 

JRSD> 

VY  26. 

SAT 

urd;\ 

.Y  28. 

0 

0  13    9.47 

1.8x83 

N.  0  30  28.0 

14.882 

0 

I  43  15.66 

1.9643 

N.12  15  33.2 

14.091 

1 

0  14  58.60 

Z.8195 

0  45  21.2 

14.890 

I 

I  45  13.66 

x.9691 

12  29  37.3 

14. 047 

2 

0  16  47.81 

X.8208 

I     0  14.8 

14.896 

2 

I  47  11.95 

1.9739 

12  43  38.8 

14.003 

3 

0  18  37.10 

1.8233 

I   15     8.7 

14.901 

3 

I  49  10.53 

X.9788 

12  57  37.6 

13.956 

4 

0  20  26.48 

Z.8338 

I  30     2.9 

14.906 

4 

I  51    9.41 

1.9839 

13  II  33.5 

13.908 

5 

0  22  15.96 

1.8255 

I  44  57.4 

14.909 

5 

I  53    8.60 

1.9891 

13  25  26.6 

13.860 

6 

024    5.54 

x.837a 

I  59  52.0 

14.91a 

6 

I  55    8.10 

x.994a 

13  39  16.7 

13.809 

7 

0  25  55.23 

X.8290 

2  14  46.8 

14.913 

.7 

I  57    7.90 

1.9993 

13  53    3.7 

13.758 

8 

0  27  45.02 

Z.8308 

2  29  41.6 

14.913 

8 

I  59    8.02 

2.0047 

14    647.6 

13.706 

9 

0  29  34.93 

1.8327 

2  44  36.4 

14.913 

9 

2    I    8.46 

2.0Z0Z 

14  20  28.4 

13.653 

10 

0  31  24.95 

1.8347 

2  59  31-2 

14.91a 

10 

2    3    9.23 

2.0155 

1434    5.9 

13- 598 

II 

0  33  1509 

X.836S 

3  14  25.9 

14.910 

II 

2    5  10.32 

2.03XO 

14  47  40.1 

13.54X 

12 

035    5-36 

1.8389 

3  29  20.4 

X4.907 

12 

2    711. 75 

2.ot66 

15    I  10.8 

X3.483 

13 

0  36  55.76 

X.8411 

3  44  14.7 

14.903 

13 

2    9  13-51 

2.0323 

15  14  38.0 

X3.4a3 

14 

0  38  46.29 

X.8433 

3  59    8.7 

X4.898 

14 

2  II  15.61 

2.0378 

15  28    1.6 

13.363 

15 

0  40  36.96 

X.8457 

4  14    2.4 

14.893 

15 

2  13  18.05 

2.0436 

15  41  21.6 

X3.303 

16 

0  42  27.78 

1.8482 

4  28  55.7 

14.884 

16 

2  15  20.84 

2.049I 

15  54  37.8 

13.838 

17 

0  44  18.74 

X.8S06 

4  43  48.5 

14.876 

17 

2  17  23.98 

a.0553 

16    7  50.2 

X3-X74 

18 

0  46    9.85 

1.8533 

4  58  40.8 

X4.867 

18 

2  19  27.47 

2.06x2 

16  20  58.7 

13.108 

19 

0  48      1. 12 

1.8558 

5  13  32.5 

14.856 

19 

2  21  31.32 

8.0672 

1634    3.2 

13.043 

20 

049  52.55 

X.8586 

5  28  23.5 

14. 84 5 

20 

2  23  35.54 

a.0733 

1647    3-7 

xa.973 

21 

0  51  44.15 

X.8613 

5  43  13.9 

14.833 

21 

2  25  40.12 

a. 0793 

17    0    0.0 

13.903 

22 

0  53  35-9^ 

1.8642 

5  58    3.5 

X4.8ao 

22 

2  27  45.06 

a. 0855 

17  12  52.1 

13.833 

23 

0  55  27-85 

1.8673 

6  12  52.3 

14.806 

23 

2  29  50.38 

3.0917 

17  25  39.8 

13.759 

24 

0  57  19.97 

1.8703 

N.  6  27  40.2 

14.790 

24 

2  31  56.07 

s.og8o 

N.17  38  23.1 

X2.684 
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THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


.  DiflF. 

DiflF. 

Diff. 

DifF. 

Hour. 

Right  Ascension. 

for 
X  Min. 

Declination. 

for 
1  Min. 

Hour. 

Right  Ascension. 

for 
1  Min. 

Defiliaation. 

for 
iMin. 

SUNDAY 

'  29. 

TUESDAY,  OCTOBER  i. 

h     m       s 

6 

0      »        tt 

tt 

h     m       8 

s 

e        f           M 

If 

O 

2  31  56.07 

2.0980 

N.17  38  23.1 

12.684 

0 

4  20  31.46 

2.4305 

N.25  53  44.1 

7.373 

I 

234     2.14 
2  36     8.59 

2.1043 
2. I 107 

17  51      1.9 

18  3  36.2 

12.609 
12.539 

2 

3 

2  38  15.42 

9.1171 

18  16     5.8 

12.454 

4 

2  40  22.64 

2. 1236 

18  28  30.7 

12.374 

5 

2  42  30.25 

2.1302 

18  40  50.7 

12.292 

6 

a  44  38.26 

2.1367 

1853    5-8 

12.2XO 

7 

2  46  46.66 

2.1433 

19    5  15.9 

12. 126 

8 

2  48  55.46 

3.1500 

19  17  20.9 

12.040 

9 

2  51    4.66 

2.1567 

19  29  20.7 

XI.95* 

lO 

2  53  14.26 

2. 1634 

19  41  15.2 

11.864 

II 

2  55  24.27 

2.1702 

19  53    4-4 

11.774 

12 

2  57  34.68 

2.1769 

20    4  48. 1 

1X.683 

13 

2  5945.50 

2.1838 

20  16  26.3 

".590 

• 

14 

3    I  56.74 

2.1907 

20  27  58.9 

11.495 

15 

3    4    8.39 

2.1977 

20  39  25.7 

11.398 

i6 

3    6  20.46 

2.2047 

20  50  46.7 

11. 301 

17 

3    832.95 

2.2117 

21     2     1.8 

11.202 

i8 

3  10  45.86 

2.2x87 

21  13  10.9 

11.101 

PHASES  OF  THE  MOON. 

19 

3  12  59.19 

2.2257 

21  24  13.9 

10.999 

20 

3  15  12.94 

2.2327 

21  35  10.8 

10.896 

21 

3  17  27.11 
3  19  41-71 

2.2398 
2.2469 

21  46     1.4 
21  56  45-7 

10.791 
10.684 

22 

d     h       m 
a     Last  Quarter     .     .    Sept.     4     i  23.  i 

23 

3  21  56.74 

2.2541 

N.22    7  23.5 

10.576 

MO 

)NDA\ 

'  30. 

0     New  Moon 10  15  48.5 

o 

3  24  12.20 

2.26x2 

N.22  17  54.8 

XO.467 

J)     First  Quarter    .     .     .     .     17  19  54.7 

I 

2 

3  26  28.09 
3  28  44.40 

2.2683 

a. 8754 

22  28  19.5 
22  38  37.4 

10.355 
XO.242 

0     Full  Moon 25  23  34.2 

3 

331     1. 14 
3  33  18.31 

3.2826 
2.2898 

22  48  48.5 
22  58  52.6 

10. 127 
10.011 

4 

5 

3  35  35.92 

2.2970 

23    8  49.8 

9.894 

d       h 

6 

3  37  53.96 

2.3042 

23  18  39.9 

9.775 

(^      Perigee Sept.     9     6.3 

7 

3  40  12.43 

2.3114 

23  28  22.8 

9-655 

(^      Apogee 21     8.3 

8 

3  4231.33 
3  44  50.65 

2.3185 

23  37  58.5 
23  47  26.8 

9.533 

9 

2.3257 

9.409 

lO 

3  47  10.41 

8.3339 

23  56  47.6 

9.283 

II 

3  49  30.60 

2.3400 

24    6    0.8 

9.«57 

12 

3  51  51.21 

2.347J 

24  15    6.4 

9.029 

13 

3  54  12.25 

9.354a 

24  24    4.3 

8.899 

14 

3  56  33.72 

2.36x3 

24  32  54.3 

8.768 

15 

3  58  55.61 

2.3683 

24  41  36.4 

8.635 

16 

4    I  17.92 

2.3754 

24  50  10.5 

8.501 

17 

4    3  40.66 

2.3825 

24  58  36.5 

8.365 

18 

4    6    3.82 

a.  3895 

25    6  54.3 

8.228 

19 

4    8  27.40 

a.  3964 

25  15    3.8 

8.089 

20 

4  1051.39 

a. 4033 

25  23    5.0 

7-949 

21 

4  13  15.79 

2.4102 

25  30  57-7 

7.807 

22 

4  15  40.61 

2.4170 

25  38  41.8 

7.663 

23 

4  18    5.83 

2.4238 

25  46  17.3 

7.519 

24 

4  20  31.46 

2.4305 

N.25  5344.1 

7.373 
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OCTOBER,  1912. 


AT  GREENWICH  APPARENT  NOON, 


Day  of 
the  Week. 


Tues. 
Wed. 
Thur. 

Frid. 
Sat. 

SUN. 

Mon. 
Tues, 
Wed. 

Thur. 

Frid. 

Sat. 

SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

SUN. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

SUN. 

Mon. 
Tues. 
Wed. 
Thur. 

Frid. 


Q 


I 
2 

3 

4 

5 
6 

7 

8 


ID 
II 
12 

13 
14 
15 

i6 

17 

i8 

20 
21 

22 
23 
24 

25 
26 

27 

28 
29 

30 
31 

32 


THE  SUN'S 


Apparent  RiRbt 
Ascension. 


h  m   s 
229  5.64 

2  32  43.02 

2  36  20.73 

2  39  58.78 

24337.19 
24715-99 

25055-19 

2  54  34.82 
2  58  14.89 

3  I  55-41 
3  536.39 
3    917-86 

3  12  59.83 
3  1642.31 
3  20  25.31 

324    8.86 

3  27  52.97 
3  31  37.66 

3  35  22.95 
3  39  8.85 
3  42  55-39 

3  46  42.57 
3  50  30-41 

3  54  18.93 

358    8.15 

4  I  58.09 

4   548.77 

4  940.19 
4  13  32.38 

41725.34 
4  21  19.11 


142513.69 


Diff.  for 
X  Hour. 


9.051 
9.064 
9.078 

9.093 
9.109 
9.125 

9.142 
9.160 
9.179 

9.198 
9.218 
9.238 

9-259 
9.281 

9-303 

9.326 

9-350 
9.375 

9.400 
9.426 

9.453 

9.480 
9.508 

9.537 

9.566 
9.596 
9.627 

9.659 
9.691 

9.724 
9.757 

9.791 


Apparent  Decli- 
nation. 


S.  3  837.7 
3  31  54-6 

3  55  9.3 

4  18  21.4 

4  41  30.7 

5  436.7 

5  27  38.9 

5  50  37-0 

6  13  30.7 

6  36  19.5 

659.3-1 

7  21  41.0 

7  44  12.8 

8  638.0 

8  28  56.5 

851  7.6 

9  13  ii.o 
9  35  6.4 

9  56  53-3 
10  18  31.4 

10  40  0.4 

J I  I  19.8 

11  22  29.1 

11  43  28.1 

12  4  16.5 
12  24  53.9 

12  45  19.7 

13  5  33-7 
132535-5 
1345247 

14  5    i-o 

S.  14  24  23.8 


Diff.  for 
I  Hour. 


-58-25 
58.17 
58.07 

-57.95 
57.82 

57.67 

-57.51 
57.33 
57-14 

-56.93 
56.70 

56.45 

-56.19 

55-91 
55-61 

-55.30 
54-97 
54.63 

-54-27 
53-90 

53-51 

-53-10 
52.68 

52.24 

-51.79 

51-32 
50.83 

-50.33 
49.81 

49.28 
48.73 

-48.16 


Semidiam- 
eter. 


16  0.79 

16  1.06 

16  1.34 

16  1. 61 

16  1.88 

16  2.15 

16  2.43 

16  2.71 

16  2.99 

16  3.26 

16  3-54 

16  3.82 

16  4.10 

16  4.37 

16  4.65 

16  4.93 

16  5.21 

16  5-49 

16  5.77 

16  6.05 

16  6.32 

16  6.59 

16  6.86 

16  7.13 

16  7.40 

16  7.66 

16  7.92 

16  8.18 

16  8.43 

16  8.68 

16  8.93 

16  9.18 


Sidereal 
Time  of 
Semidi- 
ameter 
Passing 

Me- 
ridian. 


64.29 

64-33 
64-37 

64.42 
64.48 

64-55 

64.62 
64.68 

64-75 

64.81 
64.88 

64-95 

65.03 
65.11 
65.19 

65.27 
65.36 

65-45 

65-54 
65-63 
65.73 

65.82 

65-92 
66.02 

66.13 
66.23 
66.34 

66.45 
66.56 
66.67 
66.78 

66.89 


Equation  of 
Time,  to  be 
Subtracted 

from 

Apparent 

Time. 


m      8 

o  16.56 

035.69 
054.49 

I  12.95 
I  31.04 

1  48.74 

2  6.04 
2  22.92 

2  39-36 

2  55-35 

3  10.88 

3  25.93 

3  40.48 

3  54-51 

4  8.02 

4  20.99 
4  33-40 
4  45-23 

4  56.46 

5  7-09 
5  1709 

5  26.44 
5  35-13 
5  43-H 

5  50.45 

5  57.04 

6  2.91 

6  8.03 
6  12.38 

6  15-95 
6  18.73 


1620.71 


Diff. 

for 

X  Hour. 


s 
0.803 

0.790 

0.776 

0.761 

0.745 
0.729 

0.712 

0.694 
0.676 

0.657 
0.637 
0.616 

0.595 
0.573 
0.551 

0.528 
0.504 
0.480 

0.455 
0.430 

0.404 

0.376 
0.348 
0.319 

0.289 

0.259 
0.228 

0.197 
a  165 
a  132 
0.099 

0.065 


NoTB.— The  mean  time  of  semidiameter  passiag  may  be  found  by  subtracting  o&.t8  from  the  sidereal  time. 

The  Bign  —  prefixed  to  the  hourly  change  of  declination  indicates  that  south  declinations  are  increasing. 


IL 


OCTOBER,  1912. 


Ill 


AT  GREENWICH  MEAN  NOON. 


Day  of 
the  Week. 


e 
Q 


Tues. 
Wed. 

Thur. 

Frid. 
Sat. 

scrj\r. 

Mon. 
Tues. 
Wed. 

Thur. 

Frid. 

Sat. 

SC/N. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

SUN. 
Mon. 

Tues. 
Wed. 
Thur. 

Frid. 
Sat 

SC/N. 

Mon. 
Tues. 
Wed. 
Thur. 

Frid. 


I 

2 

3 

4 

5 
6 

7 

8 


lO 

II 

12 

13 

15 

i6 

17 
i8 

19 

20 
21 

22 
23 
24 

25 
26 

27 

28 
29 

30 
31 

32 


THE  SUN'S 


Apparent  Right 
Ascension. 


h  m   8 
2  29  7.19 

2  32  44.62 

2  36  22.38 

2  40  0.48 

2  43  38.94 

2  47  17.79 

2  50  57.04 
2  54  36.72 
2  58  16.83 

3  157.39 
3  53842 
3    919.93 

313  1.94 

3  1644.46 
3  20  27.50 

32411.09 

3275524 
3  31  39.97 

3  35  25.30 
33911.24 

3  42  57.80 

3  46  45.01 
3  50  32.88 

35421.43 

3  58  10.68 

4  2    0.64 

4    551.34 

4    942.79 

4  13  35.00 
4  17  27.99 

421  21.77 


14  25  16.36 


Diff.  for 
z  Hour. 


8 

9.053 
9.066 

9.080 

9.095 
9.III 

9.127 

9.144 
9.162 
9. 18 1 

9.200 
9.220 
9.240 

9.261 
9.283 

9.305 

9.328 

9.352 
9.376 

9.401 
9.427 

9.454 

9.481 

9.509 
9.538 

9.567 

9.597 
9.628 

9.660 
9.692 

9.725 
9.758 

9.792 


Apparent  Declina- 
tion. 


Diff.  for 
X  Hour. 


S.    3    847.7 
332    4.9 

3  55  19.9 

4  18  32.3 
441  41.8 

5  448.0 

5  27  50.5 

5  50  48.9 
613  42.8 

6  36  31.8 

6  59  ^5-5 

7  21  53.6 

7  44  25.6 

8  651.1 

8  29   9.6 

851  20.8 
91324.3 

9  35  19.8 

957    6.8 
10  18  45.0 

10  40  14.0 

11  133.4 
II  22  42.8 

11  43  41.9 

12  4  30.2 
1225    7.5 

12  45  33.3 

13  547.2 

13  25  48.9 
134538.0 

14  5  14-2 
S.  14  24  36.9 


-58.26 
58.17 
58.07 

-57.96 

57.83 
57.68 

-57.52 
57.34 
57.15 

-56.93 
56.70 

56.46 

—56.20 

5592 
55.62 

-55.31 
54.98 
54.64 

-54.28 
5390 
53.51 

-53.  xo 

52.68 
52.24 

-51.78 

51.31 
50.83 

-50.33 

49.81 

49.28 
48.73 

-48.16 


Equation  of 

Tune,  to  be 

Added  to 

Mean  Time. 


m       8 

o  16.70 

o  35.83 
o  5463 

I  13.09 
I  3I-I8 

1  48.88 

2  6.18 
2  23.06 

2  39.50 
2  55.49 

3  11.02 
3  26.07 

3  40.61 

354.64 

4  8.15 

421.12 
4  33.52 
4  45.34 

4  56.57 

5  7.19 
5  17.19 

5  26.54 
5  35.22 
5  43.22 

5  50.52 

557.11 

6  2.97 

6  8.08 
612.43 
6  16.00 
6  18.77 

6  20.73 


Diff.  for 
xHour. 


s 
a  803 

0.790 

0.776 

0.761 
0.745 
0.729 

0.712 
0.694 
0.676 

0.657 
0.637 
a6i6 

0-595 
0.574 
0.551 

a  528 
0.504 
0.480 

0.455 
0.430 

0.404 

0.376 
a  348 
a  319 

0.289 

0.259 
0.228 

0.197 
0.165 

0.132 

0.099 

0.065 


Sidereal  Time, 
or  Right  Ascen- 
sion of  Mean 
Sun. 


m 


2  39  23.90 

2  43  20.46 
2  47  17.01 

2  51  13.56 
255  10.12 
259     6.67 

3  3  3.22 
3  659.78 
3  10  56.33 

3  14  52.88 
31849.44 
3  22  45.99 

3  26  42.55 
33039.10 
3  34  35.66 

3  38  32.21 
3  42  28.76 
34625.32 

35021.87 

3  54  18.43 
3  58  14.98 


2  11.54 
6    8.09 

4  10    4.65 


4 
4 


4  14  1.20 
4  17  57.76 
42154.31 

4  25  50.87 

4  29  47.42 
4  33  43.98 
4  37  40.53 


14  41  37-09 


Note.— The  semidiameter  for  mean  noon  may  be  assumed  the  same  as  that  for  apparent  noon. 
The  sign  —  prefixed  to  the  hourly  change  of  declinatior  indicates  that  south  declina- 
tions are  increasing. 


Diff.  for  I  Hour, 
(Table  III.) 
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OCTOBER,  1912. 


ILL 


AT  GREENWICH  MEAN  NOON. 

« 

Day  of  the 
Year. 

THE  SUNS 

Logarithm  of  the 

Radius  Vector  of 

the  Earth. 

Diff.  for 
X  Hour. 

Mean  Time  of 
Sidereal  Noon. 

)ay  of  tl 
Month. 

True  Longitude. 

Diff.  for 
X  Hour. 

Latitude. 

w 

A 

A' 

0        »        f 

«       i> 

n 

w 

h     m        s 

I 

275 

187  55  59-6 

55  26.1 

147.58 

+0.47 

0.000  3170 

-51.0 

II  18  44.60 

2 

276 

18855    2.6 

54  29-0 

Z47.68 

0.52 

0.000  1945 

51.0 

II  14  48.69 

3 

277 

18954    8.0 

53  34-2 

147-77 

0-55 

0.0000721 

51.0 

II  10  52.78 

4 

278 

19053157 

5241.8 

147.87 

+0.54 

9.999  9497 

—51.0 

II     656.88 

5 

279 

191  5225.8 

51  51.8 

147-97 

0.51 

9.999  8271 

51.I 

II      3     0.97 

6 

280 

192  51  38.2 

51    4-1 

148.07 

0.47 

9.999  7042 

51.2 

1059     5.06 

7 

281 

193  50  52.9 

50  18.7 

148.16 

+0.37 

9.999  5810 

-51.4 

1055     9.15 

8 

282 

19450    9.9 

49  35.6 

148.26 

0.24 

9.999  4574 

51.6 

10  51  13.24 

9 

283 

195  49  29.1 

48  54-7 

148-35 

+0.1 1 

9.999  3333 

51.8 

104717.34 

lO 

284 

1964850.5 

48  15-9 

148.44 

—0.03 

9.999  2086 

-52.0 

104321.43 

II 

285 

197  48  13.9 

47  39-2 

148.52 

0.17 

9.999  0834 

52.2 

10  39  25.52 

12 

286 

198  47  39-3 

47    4-5 

148.60 

0.30 

9.998  9578 

52.4 

10  35  29.61 

13 

287 

19947    6.6 

4631.7 

148.68 

—0.42 

9.9988319 

-52.5 

10  31  33.70 

H 

288 

200  46  35.8 

46    0.8 

148.76 

0.49 

9.998  7058 

52.6 

10  27  37.80 

15 

289 

201  46    6.8 

45  31-6 

148.83 

0.55 

9.998  5796 

52.6 

10  2341.89 

i6 

290 

'202  45  39.6 

45    4-3 

148.91 

-0.59 

9.998  4534 

-52.5 

10  19  45.98 

17 

291 

203  45  14.2 

44  38.8 

148.98 

0.60 

9.998  3275 

52.4 

10  15  50.07 

i8 

292 

204  44  50.5 

44  15-0 

149.05 

0.58 

9.998  2020 

52.2 

10  II  54.16 

19 

293 

205  44  28.6 

43  530 

149. 1 1 

-0.53 

9.998  0770 

-51.9 

10     758.25 

20 

294 

206  44    8.4 

43  32.7 

149.19 

0.46 

9.997  9527 

51.6 

10     4     2.34 

21 

295 

207  43  50.0 

43  14-2 

149.27 

0.35 

9.997  8292 

51-3 

10     0     6.44 

22 

296 

2084333.5 

42  57-4 

M9-35 

—0.23 

9.997  7065 

-50.9 

9  56  10.53 

23 

297 

20943  18.7 

42  42.5 

149.42 

— O.I  I 

9.997  5849 

50.4 

9  52  14.62 

24 

298 

21043    5.7 

42  29.5 

149.50 

-[-0.02 

9.997  4644 

50.0 

948  18.71 

25 

299 

211  42  54.6 

42  18.3 

149.58 

+0.15 

9.997  3452 

-49.5 

9  44  22.80 

26 

300 

2124245.5' 

42    9.0 

149.66 

0.27 

9.997  2273 

48.9 

9  40  26.89 

27 

301 

21342  38.3 

42    1.7 

149.74 

0.39 

9.997  1 1 07 

48.3 

9  36  30.98 

28 

302 

2144233.2 

41  56.4 

149.83 

+0.48 

9.996  9955 

-47.7 

9  32  3507 

29 

303 

2 1 5  42  30. 1 

41  53-1 

149.92 

0.56 

9.996  H818 

47.1 

9  28  39.16 

30 

304 

21642  29.1 

41  52.0 

150.01 

0.60 

9.996  7694 

46.6 

9  24  43.25 

31 

305 

21742  30.3 

41  53.1 

150.10 

0.60 

9.996  6582 

46.1 

9  20  47.34 

32 

306 

2184233.7 

41  56.3 

150.19 

+0.59 

9.996  5482 

-45.6 

91651.43 

NOTI 

c— The  U 

sngitudes  in  the  column  A  are  rel 

ferred  to  the  true  equinox  of  their  own  dc 

ite,  while 

Diff.  for  X  Hour. 

thoa 

e  in  the  column  K'  are  referred  I 

.0  the  mean  equinox  of  the  beginning  of 

the  Bes- 

-9».8a96. 

selii 

in  fictitious  year. 

(Table  IL) 
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GREENWICH  MEAN  TIME. 


.4 

a 
o 

o 

O 

Q 


THE  MOON'S 


SEMIDIAMETER. 


HORIZONTAL  PARALLAX. 


UPPER  TRANSIT. 


AGE. 


I 
2 

3 

4 

5 
6 

7 
8 


lO 

II 

12 

13 
14 
15 

i6 

17 
i8 

20 
21 

22 

23 
24 

26 

27 

28 
29 
30 

31 
32 


Noon. 


S  44-9 

5  53.3 

6  1.6 

6  9.3 

6  15.9 

6  20.8 


6 
6 
6 

6 
6 

5 


5 
4 
4 

4 
4 
4 

4 
5 
5 


5 
5 


23.2 
22.5 
18.3 

10.8 

0-5 
48.3 


S  35-3 
5  22.5 
5  10.8 


1.2 

53-9 
49-5 

47.8 
48.9 
52.6 

58.5 
6.0 

14.7 


23.9 
33-0 
5  41-6 


49.3 
55.8 
6     1.2 

6     5-3 


16     8.3 
1912- 


MidnighL 


5  49-1 

5  57-5 

6  5.5 

6  12.8 

6  18.6 

6  22.4 


6 
6 
6 

6 

5 
5 


5 
5 


23-3 
20.8 

15-0 

6.0 

54-6 
41.8 


5  28.8 

5  i6-5 

5  5-7 

4  57.2 

4  51.4 

4  48.3 

4  48.0 

4  50-5 

4  55.3 

5  2.1 

5  IO-2 

5  19.3 


28.S 

37-4 
5  45-6 


52.7 
58.6 

6     3-4 
6     6.9 


16     9.4 
-8 


Noon. 

Diflf.  for 
I  Hour. 

f              w 

n 

57  41-9 

+1.29 

58  12.8 

1.28 

58  43-1 

1.23 

59  "-4 

+I.H 

59  35-9 

0.90 

59  53-8 

0.57 

60     2.5 

+0.14 

59  59.8 

-0.37 

59  44-6 

0.90 

59  17.1 

-1.38 

58  39-3 

1-75 

57  54-5 

1.96 

57     6.6 

—2.00 

56  19.7 

1.89 

55  37.0 

1.64 

55     1.5 

-1.30 

54  34-9 

0.90 

54  18.5 

0.47 

54  12.5 

-0.04 

54  16.6 

+0.37 

54  30.1 

0.74 

54  51-5 

+1.04 

55  19-2 

1.25 

55  5I-0 

1.38 

56  24.8 

+1.42 

56  58.4 

1-37 

57  29.9 

1.25 

57  58.1 

+1.09 

58  22.0 

0.91 

58  41.6 

0.72 

58  56.8 

0.55 

59     7.8 

+0.37 

Midnight. 


57  57-4 

58  28.1 

58  57.6 

59  24.3 
59  45-8 

59  59-5 

60  2.7 
59  53-8 
59  32.3 

58  59-3 

58  17-5 

57  30-7 

56  42.8 

55  57'^ 

55  18.2 

54  47.0 

54  25.4 

54  14-2 

54  13.3 

54  22.3 

54  39-9 


55 
55 
56 


4-7 

34-7 
7.8 


56  41.8 

57  14-5 

57  44-5 

58  10.6 

58  32.4 

58  49-7 

59  2.8 

59  "-8 


DiflF.  for 
X  Hour. 


Meridiap  of 
Greenwich. 


+1.29 
1.26 
z.x8 

+I.02 
0.75 

+0.37 
-O.II 

0.64 

I.I5 
-1.58 

1.88 
2.00 

-1.96 
1.78 
1.48 

—I. II 

0.69 

-0.25 

+0.17 
0.56 
0.90 

+1.16 

1-33 

1. 41 

+1.40 
1.32 
1. 17 

+1.00 
0.82 
0.63 

•0.46 

+0.28 


m 


16  18.9 

17  19.5 

18  21.4 

19  22.0 

20  19.8 

21  14.0 

22  5.1 

22  54.2 

23  42.6 

6 

o  31.4 

I  21.5 

2  13-5 

3  7-1 

4  1-5 

4  55-4 

5  47.4 

6  36.7 

7  22.9 

8  6.6 

8  48.3 

9  29.1 
10  9.8 

10  51.8 

11  36.1 

12  24.0 

13  16.2 

14  13.1 

15  13.6 

16  15.6 

17  16.4 

18  14.2 


Diff .  for 
X  Hour. 


m 
2.46 

2.57 
2.57 

2.48 

2.33 
2.19 

2.08 
2.02 
2.02 


2.05 
2.13 

2.  20 
2.26 
2.27 

2.21 
2.12 
1.99 

1.87 
1.77 
I.7I 

X.69 
I.7I 
1.79 

Z.9I 
2.08 
2.27 

2.46 

2.57 
2.58 

2.48 
2.33 


Noon. 

d 
20.3 

21.3 
22.3 

23-3 
24.3 

25-3 

26.3 

27.3 
28.3 

29.3 

.0.9 
1-9 

2.9 

3.9 
4-9 

5-9 
6.9 

7.9 

8.9 

9-9 
10.9 

1 1.9 
12.9 

13-9 

14.9 

15-9 
16.9 

17.9 
18.9 
19.9 
20.9 

21.9 
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OCTOBER,  1912. 


GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Diff. 

Diff. 

Diff. 

Diff. 

Hoar. 

Right  Ascension. 

for 
I  Min. 

Declination. 

for 
I  Min. 

Hour. 

Right  Ascension. 

for 
xMin. 

Declination. 

for 
I  Min. 

TUESDAY  I. 

THURSDAY  3. 

h    m        8 

s 

e          r             tt 

m 

h    m       a 

8 

•      >       1* 

•* 

O 

4  20  31.46 

a.4S05 

N.25  5344.1 

7'S73 

0 

6  23  15.64 

8.6367 

N.28  35  31.2 

X.OOI 

I 

4  22  57.49 

2.437a 

26    I    2.0 

7.225 

I 

6  25  53.87 

8.6376 

28  34  25.4 

Z.195 

2 

4  25  2392 

a.4438 

26    8  II. I 

7.077 

2 

6  28  32.15 

2.6383 

28  33    8. 1 

1.385 

3 

4  27  50.75 

2.4504 

26  15  II. 2 

6.926 

3 

6  31  10.47 

2.6388 

28  31  39.2 

X.577 

4 

4  30  17.97 

a.  4569 

26  22     2.2 

6.773 

4 

6  33  48.81 

2.6393 

28  29  58.8 

1.770 

5 

43245.58 

9.4633 

26  28  44.0 

6.620 

5 

6  36  27.18 

a. 6396 

28  28    6.8 

X.962 

6 

4  35  13.57 

2.4697 

26  35  16.6 

6.466 

6 

639    5.56 

a. 6397 

28  26    3.3 

2.154 

7 

4  37  41.94 

a. 4759 

26  41  39.9 

6.3x0 

7 

6  41  43.94 

2.6396 

28  23  48.3 

a.  347 

8 

4  40  10.68 

3.4821 

26  47  53.8 

6.152 

8 

6  44  22.31 

8.6393 

28  21  21.7 

2.539 

9 

4  42  39.79 

2.4882 

26  53  58.1 

5.993 

9 

6  47    0.66 

2.6389 

28  18  43.6 

a.  73a 

lO 

4  45    9.27 

2.4943 

26  59  52.9 

5.833 

10 

6  49  38.98 

2.6384 

28  15  53.9 

a.  923 

II 

44739.11 

2.5003 

27    538.1 

5.672 

II 

6  52  17.27 

a. 6377 

28  12  52.8 

3.  us 

12 

4  50    9.31 

2.5062 

27  11  13.6 

5.509 

12 

6  54  55.51 

8.6368 

28    9  40.1 

3.307 

13 

4  52  39.86 

a.  5120 

27  16  39.2 

5*345 

13 

6  57  33.69 

2.6358 

28    6  15.9 

3-499 

14 

4  55  10.75 

2.5x77 

27  21  55.0 

5.180 

14 

7    0  II. 81 

a. 6347 

28    2  40.2 

3.690 

15 

4  57  41.98 

2.5233 

27  27    0.8 

5.013 

15 

7    249.85 

a. 6333 

27  5853.1 

3.880 

i6 

5    0  13.55 

2.5288 

27  31  56.6 

4.846 

16 

7    527.81 

2.6318 

27  54  54.6 

4.07X 

17 

5    245.44 

a. 534a 

27  36  42.3 

4.678 

17 

7    8    5.67 

2.6302 

27  50  44.6 

4.261 

18 

5    5  17.65 

a.  5395 

27  41  17.9 

4.508 

18 

7  10  43.43 

2.6284 

27  46  23.3 

4.450 

19 

5    7  50. 18 

a.  5447 

27  45  43.2 

4.336 

19 

7  13  21.08 

2.6a65 

27  41  50.6 

4.640 

20 

5  10  23.01 

a. 5498 

27  49  58.2 

4.X64 

20 

7  15  58.61 

8.ftl45 

2737    6.5 

4.828 

21 

5  1256.15 

a. 5547 

27  54    2.9 

3.991 

21 

7  18  36.02 

8.6aa3 

27  32  II. 2 

5-015 

22 

5  15  29.58 

a.  5595 

27  57  57.1 

3.817 

22 

7  21  13.29 

a.6aoo 

27  27    4.6 

5.204 

23 

5  18    3.29 
WEI 

2.5643 

3NES] 

N.28    I  40.9 
DAY  2. 

3.64a 

23 

7  23  50.42 
FF 

a. 6x75 
LIDAY 

N,27  21  46.7 
4- 

5.391 

0 

5  20  37.29 

a.5689 

N.28    5  14. 1 

S.464 

0 

7  26  27.39 

8.6148 

N.27  16  17,7 

5.577 

I 

5  23  11.56 

a. 5733 

28    8  36.6 

3.a87 

I 

7  29    4.20' 

8.6X21 

27  10  37.5 

5.763 

2 

5  25  46.09 

a. 5777 

28  II  48.5 

3.109 

2 

7  31  40.84 

2.6093 

27    4  46.2 

5.948 

3 

5  28  20.88 

2.5818 

28  14  49.7 

2.929 

3 

7  34  17.31 

2.6063 

26  58  43.8 

6.13a 

4 

5  30  55.91 

a. 5859 

28  17  40.0 

a.748 

4 

7  36  53.59 

8.603Z 

26  52  30.4 

6.3x4 

5 

53331.19 

a.  5899 

28  20  19.5 

2.567 

5 

7  39  29.68 

2.5998 

26  46    6.1 

6.497 

6 

5  36    6.70 

a. 5937 

28  22  48.1 

8.386 

6 

742    5.57 

a.  5965 

26  39  30.8 

6.678 

7 

5  38  42.43 

a. 5973 

28  25     5.8 

8.203 

7 

7  44  41.26 

a. 5930 

26  32  44.7 

6.859 

8 

5  41  18.38 

2.6009 

28  27  12.5 

a.  019 

8 

7  47  16.73 

a. 5893 

26  25  47.7 

7.039 

9 

5  43  54-54 

2.6043 

2829    8.1 

X.834 

9 

7  49  51.98 

a. 5857 

26  x8  40.0 

7.2x7 

10 

5  46  30.89 

2.6075 

28  30  52.6 

1.649 

10 

7  52  27.01 

2.5819 

26  II  21.6 

7.395 

II 

5  49    7.44 

2.6107 

28  32  26.0 

1.463 

II 

7  55    1.81 

8.5780 

26    3  52.6 

7.57a 

12 

5  51  44.17 

2.6136 

28  33  48.2 

1.877 

12 

7  57  36.37 

a. 5739 

25  56  12.9 

7.748 

13 

5  54  21.07 

2.6163 

28  34  59.2 

X.089 

13 

8    0  10.68 

a. 5698 

25  48  22.8 

7.983 

14 

5  56  58.13 

2.6189 

28  35  58.9 

0.902 

H 

8    244.75 

a. 5657 

25  40  22.2 

8.097 

15 

5  59  35.34 

2. 62x4 

28  36  47-4 

0.714 

15 

8    5  18.56 

a. 5613 

25  32  11.2 

8.a69 

16 

6    2  12.70 

2.6238 

28  37  24.6 

0.525 

16 

8    752.11 

2.5569 

25  23  49.9 

8.441 

17 

6    4  50.20 

2.6260 

28  37  50.4 

0.335 

17 

8  10  25.39 

a. 5534 

25  15  18.3 

8.61X 

18 

6    7  27.82 

2.6279 

28  38    4.8 

+0.145 

18 

8  12  58.40 

2.5478 

25    6  36.6 

8.779 

19 

6  10    5.55 

2.6298 

28  38    7.8 

-0.045 

19 

8  1531.13 

a. 543a 

24  57  44.8 

8.947 

20 

6  12  43.39 

2.6315 

28  37  59.4 

0.235 

20 

8  18    3.58 

a. 5384 

24  48  42.9 

9.XI5 

21 

6  15  21.33 

8.6331 

a8  37  39.6 

0.446 

21 

8  ao  35.74 

a. 5337 

24  39  3X-0 

9.8S0 

22 

6  17  59.36 

a. 6345 

2«37    8.3 

0.617 

22 

8  23    7.62 

8.5888 

24  30    9.3 

9*443 

23 

6  20  37.47 

2.6357 

28  36  25.5 

0.809 

23 

8  25  39.20 

a.5a38 

24  20  37.8 

9.606 

24 

6  23  15.64 

a. 6367 

N.28  35  31.2 

X.OOI 

24 

8  28  10.48 

8.5188 

N.24  10  56.6 

9.767 

VI. 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Diff. 

Diff. 

Diff. 

Diff. 

Hotxr. 

Right  Ascension. 

for 
xMin. 

Declination. 

for 
xMin. 

Hoar. 

Right  Ascension. 

for 
xMin. 

Declination. 

for 
xMin. 

SAl 

'URDi 

VY  5. 

MONDAY  7. 

h    m       • 

8 

0        r            «r 

m 

h    m       8 

s 

9         r          » 

»* 

0 

8  28  10.48 

2.5x88 

N.24  10  56.6 

9.767 

0 

10  22  50.76 

2.2625 

N.13  45  54.2 

15.623 

I 

8  30  41.46 

a. 5138 

24        I        5.8 

9.937 

I 

10  25     6.37 

2.2578 

13  30  14.5 

15.70X 

2 

8  33  12.13 

2.5087 

23    51        5.4 

10.086 

2 

10  27  21.70 

2.2532 

13  14  30.1 

15.778 

3 

83542.50 

2.5036 

23    40    55.5 

XO.243 

3 

10  29  36.75 

2.2486 

12  58  41. 1 

15.854 

4 

8  38  12.56 

2.4983 

23   30   36.3 

XO.398 

4 

10  31  51.53 

2.2442 

12  42  47.6 

15.987 

5 

8  40  42.30 

2.4930 

23  20     7.7 

10.553 

5 

10  34     6.05 

2.2397 

12  26  49.8 

15*998 

6 

8  43  11.72 

2.4877 

23     9  30.0 

10.705 

6 

10  36  20.30 

3.3353 

12  10  47.8 

X6.068 

7 

8  45  40.82 

a.4823 

22  58  43.1 

XO.857 

7 

10  38  34.29 

2.23XX 

"  5441.7 

16.136 

8 

8  48    9.60 

2.4769 

22  47  47.2 

11.007 

8 

10  40  48.03 

2.2268 

II  3831.5 

16.  808 

9 

8  50  38.05 

«.47i4 

22  36  42.3 

".155 

9 

1043     I.5I 

2.2227 

II  22  17.4 

16.266 

10 

853    6.17 

2.4660 

22  25  28.6 

XI. 302 

10 

10  45  14.75 

2.2X86 

II      559.5 

X6.32S 

II 

8  55  33.97 

2.4606 

22  14     6.1 

XX.447 

II 

10  47  27.74 

2.2x45 

10  49  38.0 

X6.389 

12 

8  58    1.44 

2.4551 

22     2  35.0 

11.590 

12 

10  49  40.49 

2.2106 

10  33  12.9 

16.448 

13 

9    0  28.58 

a.  4495 

21  50  55.3 

11.733 

13 

10  51  53.01 

2.2067 

10  16  44.3 

16.504 

14 

9    2  55.38 

a. 4439 

21  39    7.1 

IX. 872 

14 

1054    5.29 

2.2028 

10   0  12.4 

16.559 

15 

9    5  21.85 

a.4384 

21  27  10.6 

X2.0IX 

15 

10  56  17.35 

2.X992 

9  43  37.2 

X6.6I8 

16 

9    747.99 

8.4328 

21   15      5.8 

X2.X48 

16 

10  58  29.19 

3.1955 

9  26  58.9 

x6.66s 

17 

9  10  13.79 

2.4273 

21      2  52.8 

12.284 

17 

II    040.81 

2. 19x9 

9  10  17.6 

16.713 

18 

9  13  39.26 

2.42x7 

20  50  31.7 

12.4X8 

18 

XI    2  52.22 

2.X883 

8  53  33.4 

16.761 

19 

9  15    4-39 

2.4160 

20  38    2.6 

12.550 

19 

II    5    3.41 

2.X848 

8  36  46.3 

X6.807 

20 

9  17  29.18 

2.4x04 

20  25  25.7 

12.680 

20 

II    7  14.40 

2.x8x6 

8  19  56.5 

16.851 

21 

9  19  5364 

2.4048 

20  12  41.0 

X2.809 

21 

II    9  25.20 

2.X783 

8    3    4.2 

X6.893 

22 

9  22  17.76 

3-3993 

19  59  48.6 

13.937 

22 

II  II  35.79 

2.1750 

746    9.4 

16.933 

23 

9  24  41-54 

2.3936 

N.I9  46  48.6 

13.063 

23 

IX  13  46.20 

3.17x9 

N.  7  29  12.2 

X6.972 

SI 

JNDA1 

{  6. 

TU 

ESDA 

y  8. 

0 

927    4.99 

2.3880 

N.^9  33  41. 1 

13.186 

0 

II  1556.42 

2.X688 

N.  7  12  12.7 

17.009 

I 

9  29  28. 10 

2.3824 

19  20  26.3 

13.308 

I 

II  18    6.46 

2. 1658 

6  55  II. I 

17.043 

2 

9  31  50.88 

a.  3769 

19    7    4.2 

X3.438 

2 

II  20  16.32 

2.X629 

638    7.5 

17.077 

3 

9  34  13.33 

a. 3713 

18  53  34.9 

13.547 

3 

II  22  26.01 

2.16OX 

6  21    1.9 

X7.X08 

4 

9  36  35-44 

2.3658 

18  39  58.6 

13.663 

4 

II  2435.53 

a.x573 

6    3  54.6 

17.137 

5 

9  38  57.22 

2.3603 

18  26  15.3 

13.778 

5 

II  26  44.89 

2.X547 

54645.5 

17.165 

6 

9  41  18.67 

a. 3548 

iS  12  25.2 

13.892 

6 

II  28  54.09 

2.X52I 

5  29  34.8 

17.191 

7 

9  43  39.80 

a.  3494 

17  58  28.3 

14.  003 

7 

II  31      3.14 

3.1496 

5  12  22.6 

17.8x5 

8 

9  46    0.60 

2.3440 

17  44  24.8 

I4.XI3 

8 

II  33  12.04 

2.1472 

4  55    9.0 

17.337 

9 

9  48  21.08 

a. 3386 

17  30  14.8 

X4.22X 

9 

II  35  20.80 

2.1448 

4  37  54. 1 

17.358 

10 

9  50  41-23 

2.333a 

17  15  58.3 

14.338 

10 

II  37  29.42 

2.1435 

4  20  38.0 

17.377 

II 

9  53    i-o6 

2.3278 

17    I  35.5 

14.433 

II 

II  39  37.90 

2.  1403 

4    3  20.9 

17.393 

12 

9  55  20.57 

2.3225 

1647    6.5 

14.534 

12 

II  41  46.25 

2. 1382 

3  46    2.8 

17.309 

13 

9  5739.76 

a. 3X73 

16  32  31.4 

14. 635 

13 

II  43  54.48 

2.1362 

3  28  43.8 

17.333 

H 

9  59  58.64 

2.3121 

i6  17  50.3 

14.733 

14 

II  46    2.59 

a. 1343 

3  II  24.1 

17.334 

15 

10    2  17.21 

2.3069 

16    3    3.4 

14.830 

15 

11  48  10.59 

8.1324 

2  54    3.7 

17.344 

16 

10    4  35.47 

2.30x8 

15  48  10.7 

14.926 

16 

II  50  18.48 

2.1306 

2  36  42.8 

17.35a 

17 

10    6  53.43 

2.2967 

15  33  12.3 

15.0x9 

17 

II  52  26.26 

2.1288 

2  19  21.5 

17.358 

18 

10    9  11.08 

2.2917 

15  18    8.4 

15. 1X1 

18 

II  54  33.94 

8.X872 

2    I  59.8 

17.363 

19 

10  II  28.43 

2.2867 

15    2  59.0 

I5.2OX 

19 

II  56  41.53 

2.1257 

I  44  37.9 

17.366 

20 

10  13  45.48 

2.2818 

14  47  44.3 

15.289 

20 

II  5849.03 

2.1242 

I  27  15.9  1  X7.3^ 

21 

10  16    2.24 

2.2768 

14  32  24.3 

15.376 

21 

12    0  56.44 

2. 1228 

I    9  53.9 

17.367 

22 

10  1 8  18.70 

2.2719 

14  16  59.2 

15.459 

22 

12    3    3.77 

2. X2X6 

0  52  31.9 

17.365 

23 

10  20  34.87 

2.2672 

14    I  29.1 

15.54a 

23 

12    5  11.03 

2.X204 

0  35  10. 1 

17.360 

24 

10  22  50.76 

2.3625 

N.134554.2 

15.623 

24 

12     7  18.22 

a.xx93 

N.  0  17  48.7 

17.354 
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GREENWICH  MEAN  TIME, 


VII. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hour. 


Right  Ascension. 


Diff. 

for 

I  Min. 


Declination. 


O 
I 
2 

3 
4 

5 
6 

7 
8 

9 

lO 
XI 
12 

13 

15 
i6 

17 
i8 

19 

20 
21 
22 

^3 


O 

I 

3 
4 
5 
6 

7 
8 

9 

lO 

II 

12 

13 

15 
i6 

17 

i8 

19 

20 
21 
22 

23 
24 


WEDNESDAY  9. 


m 


7  18.22 

9  25.34 
II  32.40 

13  39.41 

2  15  46.36 

2  17  53-27 

2  20  0.13 
2  22  6.95 
2  24  13.74 
2  26  20.51 
2  28  27.25 

2  30  33-97 
2  32  40.68 

2  34  47-38 

2  36  54.07 

2  39    0.77 

2  41  7.47 
2  43  14.18 

2  45  20.91 
2  47  27.65 

2  49  34-41 
2  51  41.20 

2  53  48.02 

2  55  54-88 


s 

a.  1193 

a.xiSa 

3.1x7a 

2.1x63 

a.  "55 

2.1x47 

a.xi4o 

2.1x34 

2.Z130 

2.1x26 

2.1X22 

2.XIX9 

2.XII7 

2.11X6 

2.XZI6 

2.XZX7 

2.11X8 

2.XX20 

2.IZ22 

2.II25 

2.ZX29 

2.II34 

2.1X40 

2. II46 

N. 
N. 
S. 


o 
o 
o 
o 
o 
I 
I 
I 

2 
2 
2 
2 

3 
3 
3 
4 
4 


S. 


17 
o 

16 

34 

5^ 

8 

26 

43 
o 

17 
35 
52 

9 
26 

43 
o 

17 
4  34 

451 

8 

25 

42 

59 
16 


5 

5 

5 

5 
6 


2  58 

3  o 
3    2 


THURSDAY 

S. 


1.77 

8.71 

15.69 


3  4  22.73 
3  6  29.82 
3  8  36.98 
3  10  44.20 
3  12  51.49 

3  H  58.85 
3  17    6.28 

3  19  13.79 
3  21  21.39 

3  23  29.08 

3  25  36.86 

3  27  44.73 
3  «9  52.69 

3  32  0.76 
3  34  8.94 
3  36  17.22 
3  38  25.61 
3  4034.12 
3  42  42.75 
34451.50 
3  47  0.37 
3  49    9.37 


2.1153 
a.xi6o 
2.1x68 
2. I 177 
2.XZ87 
2.1198 
2.1209 

a.I22X 

2. X233 
a.x245 

2.x 259 
2.X274 
2.X289 

2.X304 
2.13x9 
2.1336 

a. 1354 
2.X372 
2.1389 
2.1408 
2. Z428 
2.1448 
2.Z468 

a. 1489 
8.X51Z 


10. 

6  32 
649 

7  6 
7  22 

7  39 

7  55 

8  12 

8  28 

845 

9  I 
9  17 
9  33 
9  49 

10  5 
10  21 

1037 

10  53 

11  9 
II  24 
II  40 

11  55 

12  II 

12  26 

12  42 

S.12  57 


48.7 
27.6 

52.9 
12.9 

32.2 

50.6 
8.1 

24-7 
40.2 

54.5 

7.4 
18.9 

28.9 

37-3 
44.0 

48.9 

51.9 

52.9 
51.8 

48.5 
42.9 

34.9 

24-5 
II-5 

55.8 

37.3 
16.0 

51-7 

24.4 

53-9 
20.2 

43.1 
2.6 

18.7 

31-1 
39.8 
44.8 

45.9 
43-0 

36.1 
25.1 
9.8 
50.2 
26.2 

57.7 
24.7 

47.0 

4.6 

17.4 


Diff. 

for 

I  Min. 


17.354 

17.347 

17.338 

17.327 

17.314 
17.300 

17.284 

17.267 

17.248 

17.227 

17.204 

17.X79 
17.153 
17.126 

17.097 
17.066 

17.033 

16-999 
X6.963 
16.926 
16.887 
X6.847 
16.805 
16.761 


16.7x5 
X6.668 
X6.620 
16.570 
X6.5Z8 
16.465 
X6.4XO 
16.353 

16.297 
16.238 

X6.X76 
x6. 114 
16.05X 
15.985 
15.918 
15.851 
15.781 
15.709 
15.637 
15.563 
15.488 

15.411 
15.333 
X5.253 
15.17a 


Hour. 


Right  Ascension. 


O 

I 
2 

3 

4 

5 
6 

7 

8 

9 
10 

II 

12 

13 
14 

15 

16 

17 

18 

19 
20 

21 

22 

23 


o 
I 
2 

3 

4 

5 
6 

7 

8 

9 
10 

II 

12 

13 

14 

15 
16 

17 
18 

19 
20 

21 

22 

23 

24 


Diff. 

for 

z  Min. 


Declination. 


FRIDAY  II. 


h 
3 
3 
3 
3 
3 
3 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 


m 
49 
51 
53 
55 
57 
59 

2 

4 
6 

8 

10 

12 

15 

17 
19 

21 

23 
26 

28 

30 

32 

34 
37 
39 


9.37 
18.50 

27.76 

37-16 

46.69 

56.37 
6.19 

16.15 

26.26 

36.53 
46.95 
57.52 
8.25 
19.14 
30.19 
41.41 

52.79 

4.33 
16.04 

27-93 
39.98 
52.20 
4.60 
17.17 


s 
2.X5XX 

a. 1533 
a.x555 

2.1578 
a.x6ox 
a. 1625 
2.X648 
2.1673 
2.1698 
a. 1724 
2.1749 
2.1775 
2.1801 
2.1828 
2. 1856 
2.X883 
2. 19x0 

2. 1938 
2.1967 

3.1995 
2.2023 

2.2052 

a.ao8x 
2.2109 


S. 


s. 


SATURDAY 


4  41  29.91 

4  43  42.83 

4  45  55.93 
4  48    9.20 

4  50  22.65 

4  52  36.28 

4  54  50.08 

4  57    4.07 

4  59  18.23 

5  I  32.57 
5  3  47-09 
5  6  1.79 
5  8  16.67 

5  10  31.73 
5  12  46.96 

5  15  2.37 
5  17  17.96 
5  19  33.72 
5  21  49.66 

5  24  5.77 
5  26  22.05 

5  28  38.51 

530  55-13 
5  33  11.92 
5  35  28.87 


a. 2 138 
2.2x68 
2.2198 
2.2227 

2.9257 

2.2286 
2.2326 
2.2346 

a.a375 
a.  2405 
a. 2435 
a. 2465 

2.2495 
2.2524 

9.2553 
2.2583 
a. 26x3 
2.2642 
2.3671 
2.2699 
2.2728 

3.2757 
3.3784 
a. 3812 
3.3839 


S. 


2  57 

3  12 

27 

42 

57 

12 

26 

41 

55 
10 

24 

38 

53 
7 

21 

34 
48 

2 

15 
29 
42 

55 

8    8 

8  21 


3 

3 
3 
4 
4 
4 
4 
5 
5 
5 

5 

6 

6 
6 
6 

7 
7 
7 
7 
7 


17.4 

25.3 

28.1 

25-9 
18.6 

6.0 
48.1 
24.8 
56.0 
21.7 
41.7 
56.0 

4.6 

7.3 
4.1 

54.8 

39.5 
18.0 

50.2 

16.2 

35.8 
48.9 

55-5 
55.5 


2. 


8 
8 

9 

9 

9 

9 

9 
20 

20 

20 

20 

20 

21 

21 

21 
21 
21 
21 
22 
22 
22 
22 
22 
22 
S.23 


34  48.9 

47  35.5 

0  15.3 

12  48.3 

25  14.3 
37  33.3 
49  45.3 

1  50.1 

13  47.8 
25  38.2 
37  21.2 

48  56.9 
o  25.2 

II  46.0 
22  59.2 
34  4.8 
45  2.7 
55  52.9 

635.4 
17  10.0 

27  36.7 

37  55-5 
48    6.3 

58    9.1 
8    3.7 


Diff. 

for 
x  Min. 


15.17a 
15.089 
X5.005 
14.921 
14.834 
14.746 

14.657 
14.566 

14.474 
14.381 
14.286 

14.191 
14.094 
13.996 
13.896 

13.795 
13.693 
13.589 
13.485 
13.378 

13.273 
13.164 
13.055 
12.945 


12. 833 
13.730 
12.607 
12.492 

13.375 
12.358 

X2. 140 
13.021 
XX.90Z 

XX. 778 
X 1.656 

11.533 

XI. 409 

IX.2%3 

11.157 

XI. 029 
X0.90X 

10.772 

X0.642 
10.5IX 

X0.379 
10.247 

10.113 

9.978 
9.84s 


vm. 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Diff. 

Diff. 

Diff. 

Dilf. 

Hoar. 

Right  Ascension. 

for 
X  Min. 

Declination. 

for 
I  Min. 

Hour. 

Right  AscendoxL 

for 
I  Min. 

DecUnatioa 

for 
I  Min. 

SU 

NDA\ 

'  13. 

TUESDAY  15. 

h     m      8 

8 

•      f        f 

M 

h     m      a 

8 

0           f            w 

w 

0 

15  35  28.87 

3.2839 

S.23    8    3.7 

9.843 

0 

17  27  19.94 

2.3503 

S.  28  13  14.3 

2.728 

I 

15  37  45-99 

2.38G7 

23  17  50.2 

9.707 

I 

17  29  40.94 

a.  3497 

28  15  53.4 

a.  575 

2 

15  40    3.27 

2.2894 

23  27  28.5 

9.570 

2 

17  32     1.90 

a. 3490 

28  18  23.3 

a.433 

3 

15  42  20.73 

2.292X 

23  36  58.6 

9.43a 

3 

17  34  22.82 

a. 3483 

28  20  44.0 

8.368 

4 

15  44  38.32 

2.2946 

23  46  20.4 

9.a94 

4 

17  36  43.70 

a.  3476 

28  22  55.5 

3.XX5 

5 

15  46  56.07 

a. 297a 

23  55  33-9 

9.155 

5 

1739     4.53 

2.3467 

28  24  57.8 

1.963 

6 

15  49  13-98 

a.  2998 

24    439.0 

9.015 

6 

17  41  25.30 

a. 3456 

28  26  50.9 

1.809 

7 

15  51  32.05 

2.3023 

24  13  35.7 

8.874 

7 

17  43  46.00 

a. 3445 

28  28  34.9 

1.657 

8 

15  53  50.26 

2.3048 

24  22  23.9 

8.733 

8 

17  46     6.64 

a. 3434 

28  30     9.7 

X.504 

9 

15  56    8.62 

2.3072 

2431    3.7 

8.59a 

9 

17  48  27.21 

2.34ai 

28  31  35.4 

1.353 

10 

15  58  27.12 

a.  3095 

24  39  34.9 

8.449 

10 

17  50  47.70 

a.  3407 

28  32  51.9 

X.200 

II 

16    0  45.76 

a.3zx8 

24  47  57.6 

8.306 

II 

1753     8.10 

2.3393 

28  33  59.4 

X.049 

12 

16    3    4.54 

2.3x41 

24  56  11.6 

8.X62 

12 

17  55  28.42 

a. 3378 

28  34  57.8 

0.898 

13 

16    5  23.45 

2.3163 

25    4  17.0 

8.018 

13 

17  57  48.64 

2.3362 

283547.1 

0.747 

H 

16    742.50 

2.3x86 

25  12  13.7 

7.873 

M 

i8    0    8.76 

a. 3344 

28  36  27.4 

0.596 

15 

16  10    1.68 

2.3ao7 

25  20     1.7 

7.727 

15 

18    2  28.77 

3.3337 

28  36  58.6 

0.445 

i6 

16  12  20.98 

2.3227 

25  27  40.9 

7.580 

16 

18    448.68 

a. 3308 

28  37  20.8 

0.295 

17 

16  14  40.40 

a. 3847 

2535  11.3 

7.433 

17 

18    7    8.47 

3.3388 

28  37  34.0 

-0.146 

i8 

16  16  59-94 

2.3266 

25  42  32.9 

7.287 

18 

18    9  28.14 

2.3267 

28  37  38.3 

+0.003 

19 

16  19  19.59 

2.3285 

25  49  45.7 

7.139 

19 

18  II  47.68 

3.3346 

28  37  33.7 

0.X52 

20 

16  21  39.36 

a. 3303 

25  56  49.6 

6.991 

20 

18  14    7.09 

3.3334 

28  37  20.1 

0.30X 

21 

16  23  59.23 

2.33ao 

26    3  44.6 

6.843 

21 

18  16  26.37 

3.3302 

28  36  57.6 

0.449 

22 

16  26  19.20 

a. 3337 

26  10  30.7 

6.693 

22 

18  18  45.51 

3.3x78 

28  36  26.2 

0.597 

23 

16  28  39.28 
MC 

a.  3334 

)NDA1 

5.2617    7.8 
{  14. 

6.543 

23 

18  21    4.50 
WED 

3.3153 

NESD 

S.  28  35  46.0 
AY  16. 

0.743 

0 

16  30  59.45 

a. 3369 

S.  26  23  35.9 

6.303 

0 

18  23  23.34 

3.3137 

S.  28  34  57.0 

0.890 

I 

16  33  19-71 

a. 3383 

26  29  55.0 

6.243 

X 

18  25  42.02 

3.3100 

28  33  59.2 

X.036 

2 

16  35  40.05 

a.3397 

26  36    5. 1 

6.093 

2 

18  28    0.54 

2.3073 

28  32  52.7 

1. 182 

3 

t6  38    0.48 

a.  34" 

26  42    6.2 

5-94a 

3 

18  30  18.90 

2.3046 

28  31  37.4 

1.337 

4 

16  40  20.98 

a. 3483 

26  47  58.2 

5.791 

4 

18  32  37.09 

3.3018 

28  30  13.5 

1.471 

5 

16  42  41.56 

a. 3436 

26  53  41. 1 

5.639 

5 

1834  55.11 

2.2988 

28  28  40.9 

1.6x5 

6 

16  45    2.21 

a. 3447 

26  59  14-9 

5.488 

6 

18  37  12.94 

2.3957 

28  26  59.7 

1.758 

7 

16  47  22.92 

a. 3457 

27    4  39.6 

5.336 

7 

183930.59 

2.3927 

28  25    9.9 

X.90Z 

8 

16  49  43.69 

2.3466 

27    9  55.2 

5.183 

8 

18  41  48.06 

3.2895 

28  23  1 1.6 

3.043 

9 

16  52    4.51 

a. 3474 

27  15    1.6 

5.031 

9 

18  44    5.33 

2.3863 

28  21    4.7 

3.186 

10 

16  54  25.38 

a. 3483 

27  19  58.9 

4.878 

10 

18  46  22.41 

2.3830 

28  18  49.3 

2.337 

II 

16  56  46.30 

2.3490 

27  24  47.0 

4.7a5 

II 

18  48  39.29 

2.3796 

28  16  25.5 

3.467 

12 

16  59    7.26 

a. 3496 

27  29  25.9 

4.57a 

12 

i8  50  55.96 

3.3762 

28  13  53.3 

3.607 

13 

17     I  28.25 

2.3501 

2733  55-6 

4.418 

13 

18  53  12.43 

2.2727 

28  II  12.7 

3.746 

H 

17    3  49-27 

a. 3505 

27  38  16. 1 

4.265 

14 

18  55  28.68 

2.269X 

28    8  23.8 

3.884 

15 

17    6  10.32 

2.3509 

27  42  27.4 

4.XX2 

15 

18  57  44.72 

2.3655 

28    5  26.6 

3.083 

i6 

17    831.38 

2.351a 

27  46  29.5 

3.958 

16 

19    0    0.54 

2.2618 

28    2  21. 1 

3.160 

17 

17  10  52.46 

a. 35x3 

27  50  22.4 

3.805 

17 

19    2  16,13 

2.2580 

27  59    7.4 

3.396 

i8 

17  13  13.54 

2.3314 

2754    6.1 

3.651 

18 

19    431.50 

2.2542 

27  55  45.6 

3.43a 

19 

17  15  34-63 

2.3515 

275740.5 

3.497 

19 

19    6  46.64 

2.3503 

27  52  15.6 

3.567 

20 

17  17  55.72 

2.3514 

28    I     5.7 

3.343 

20 

19    9    1.54 

3.3464 

27  48  37.6 

3.7OX 

21 

17  20  16.80 

a. 351a 

28    4  21.7 

3.189 

21 

19  11  16.21 

2.3435 

27  44  51.5 

3.835 

22 

17  22  37.86 

a.3509 

28    7  28.4 

3.036 

22 

19  13  30.64 

3.2385 

27  40  57.4 

3.968 

23 

17  24  58.91 

a. 3507 

28  10  26.0 

2.882 

23 

19  15  44.83 

3.3344 

27  36  55.4 

4.XOO 

34 

17  27  19.94 

3.3503 

S,  28  13  14.3 

a.  728 

24 

19  17  58.77 

a.2303 

S.  27  32  45.4 

4*333 
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IX. 


GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Diff. 

Diff. 

Diff. 

Diff. 

Hour. 

Right  Ascension. 

for 

Declination. 

for 

Hour. 

Right  Ascension. 

for 

Declination. 

for 

I  Min. 

X  Min. 

xMin. 

X  Min. 

THURSDAY  17. 

SATURDAY  19. 

h     in       8 

6 

e        t          H 

H 

h    m       8 

8 

•         t            n 

M 

O 

19  17  5S.77 

2.2303 

S.27  32  45.4 

4.232 

0 

20  59  48.02 

2.0098 

S.2I  53  24.6 

9.569 

I 

19  20  12.47 

2.3363 

27   28  27.6 

4.362 

I 

21      I  48.48 

2.0054 

21  43  46.5 

9.6bx 

2 

19  22  25.91 

a.22zg 

27  24       1.9 

4.49a 

2 

21      3  48.67 

2.00x0 

21  34     2.9 

9.77a 

3 

19  24  39.10 

3.2X77 

27    19  28.5 

4.621 

3 

21      5  48.60 

1.9966 

21  24  13.9 

9.861 

4 

19  26  52.03 

2.2134 

27  14  47.4 

4.750 

4 

21    7  48.26 

1.9923 

21   14  19.6 

9.950 

5 

19  29     4:71 

2.3091 

27    9  58.5 

4.878 

5 

21      947.67 

1.9880 

21     4  19.9 

X0.038 

6 

19  31   17.12 

3.2047 

27    5    2.0 

5.004 

6 

21   II  46.82 

1.9837 

20  54  15.0 

XO.  X2S 

7 

19  33  29.27 

2. 2003 

26  59  58.0 

5.130 

7 

21   1345.71 

X.9794 

20  44    4.9 

I0.2IX 

8 

19  35  41.16 

2. 1959 

26  54  46.4 

5.256 

8 

21   15  44.35 

x.975a 

203349.7 

XO.297 

9 

19  37  52.78 

3.1914 

26  49  27.3 

5.381 

9 

21   1742.73 

1.97x0 

20  23  29.3 

XO.382 

lO 

1940    4.13 

2.1869 

26  44    0.7 

5.504 

10 

21   19  40.87 

1.9669 

20  13    3.8 

XO.466 

II 

19  42  15.21 

2.Z824 

26  38  26.8 

5.6*7 

II 

21  21  38.76 

1.9628 

20    2  33.4 

10.548 

12 

19  44  26.02 

3.1779 

263245.5 

5.749 

12 

21  23  36.40 

1.9587 

19  51  58.0 

XO.63X 

13 

19  46  36.56 

2. 1733 

26  26  56.9 

5.870 

13 

21  25  33,80 

1.9547 

19  41  17.7 

XO.713 

14 

19  48  46.82 

2.1687 

26  21     I.I 

5.990 

14 

21  27  30.96 

1.9507 

193032.5 

10.794 

15 

19  50  56.80 

3.1640 

26  14  58.1 

6.  no 

15 

21  29  27.88 

X.9467 

19  19  42.4 
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13.962 

6 

4  20  43.66 

2.4723 

25  52  2.3 

7.4fH 

7 

2  32  20.79 

3.1386 

17  39  33-9 

12.886 

7 

4  23  12.19 

2.4788 

25  59  25.6 

7.311 

8 

2  34  29.31 

a.X433 

17  52  24.7 

12. 80S 

8 

4  25  41. II 

2.4853 

26    6  39.6 

7.155 

9 

2  36  38.23 

2.X521 

18    5  10.8 

13.729 

9 

4  28  10.42 

8.4916 

26  13  44.2 

6.997 

lO 

23847-56 

a. 1589 

18  17  52.2 

X2.648 

10 

4  30  40. 10 

2.4978 

26  20  39.3 

6.839 

II 

2  40  57.30 

2.1658 

18  30  28.7 

12.566 

II 

4  33  10.15 

2.5039 

26  27  24.9 

6.680 

12 

243     7.46 

a. 1727 

18  43    0. 1 

13.481 

12 

4  35  40.57 

2.5x00 

26  34    0.9 

6.518 

13 

2  45  18.03 

3.1797 

18  55  26.4 

12.396 

13 

4  38  11.35 

3.5160 

26  40  27.1 

6.356 

14 

2  47  29.02 

3.1868 

19    747.6 

X2.309 

14 

4  40  42.49 

8.5218 

26  46  43.6 

6.x  93 

15 

2  49  40.44 

3. 1938 

19  20    3.5 

13. 220 

15 

4  43  13-97 

3.5276 

26  52  50.2 

6.028 

i6 

2  51  52.28 

3.2008 

19  32  14.0 

12.129 

16 

4  45  45-80 

2.5333 

26  58  46.9 

5.86X 

17 

2  54    4-54 

3.3080 

19  44  19.0 

12.037 

17 

4  48  17.96 

2.53«8 

27    4  33.5 

5.693 

i8 

2  56  17.24 

3.aiS2 

19  56  18.4 

XI.943 

18 

4  50  50.45 

2.5443 

27  10  lO.O 

5-5^3 

19 

2  58  30.36 

2.2223 

20    8  12.2 

X  1.848 

19 

4  53  23.27 

2.5496 

27  15  36.3 

5.353 

20 

3    043.91 

a. 2295 

20  20    0.2 

11.751 

20 

4  55  56.40 

2.5548 

27  20  52.4 

5.182 

21 

3    2  57-90 

2.2367 

20  31  42.3 

11.652 

21 

4  58  29.84 

^-SSQ** 

27  25  58.2 

5.009 

22 

3    5  12.32 

a. 243^ 

20  43  18.4 

11.551 

22 

5    I    3-58 

a.  5^148 

27  30  53.5 

4.835 

23 

3    727-17 

2.35x3 

20  54  48.4 

X 1.449 

23 

5    3  37-62 

2.5697 

27  35  38.4 

4.661 

24 

3    942.46 

a. 2585 

N.21    6  12.3 

IX. 346 

24 

5    6  11.95 

2.5745 

N.27  40  12.8 

4.485 

XII. 


OCTOBER,  1912. 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


f 

Diff. 

Diff. 

Diff. 

Diff. 

Hour. 

Right  Ascension. 

for 
1  Min. 

Declination. 

for 
I  Min. 

Hour. 

Right  Ascension. 

for 
X  Min. 

Declination. 

for 
zMin. 

Tu: 

ESDA 

Y  29. 

THURSDAY  31. 

h     m      s 

s 

or           It 

H 

h    m      8 

s 

0        »           n 

n 

O 

5     6  11.95 

«-5745 

N.27  40  12.8 

4.485 

0 

7  12  17.98 

9.6169 

N.27  40     9.0 

4.561 

I 

5    8  46.56 

a. 5790 

27  44  36.6 

4.308 

I 

7  14  54-90 

9.6x38 

27  35  29-8 

4.746 

2 

5  II  5:1.43 

•.5834 

27  48  49-7 

4.xa9 

2 

7  17  31-64 

9.6x07 

27  30  39-5 

4.93X 

3 

5  13  56.57 

2.5878 

27  52  52.1 

3.950 

3 

7  20    8.19 

2.6074 

27  25  38.1 

5.1x4 

4 

5  16  31-97 

2.5920 

27  56  43.7 

3.770 

4 

72244-53 

2.6039 

27  20  25.8 

5.2^ 

5 

5  19    7-6i 

9.5960 

28    0  24.5 

3.589 

5 

7  25  20.66 

9.6003 

27  15    2.5 

5.478 

6 

5  21  43-49 

a.  5998 

28    3  54-4 

3.407 

6 

7  27  56.57 

9.5966 

27    9  28.4 

5.659 

7 

5  24  19-59 

2.6036 

28    7  13.3 

3.224 

7 

73032.25 

a. 5927 

27    343.4 

5.840 

8 

5  26  55.92 

2.6073 

28  10  21.3 

3.041 

8 

7  33    7.70 

9.5888 

26  57  47.6 

6.019 

9 

5  29  32.46 

2.6107 

28  13  18.2 

2.856 

9 

7  35  42.91 

9.5848 

26  51  41. 1 

6.X98 

10 

5  32    9.20 

2.6x39 

28  16    4.0 

2.671 

10 

7  38  17.88 

9.5807 

26  45  23.9 

6.375 

II 

5  3446-13 

2.6171 

28  18  38.7 

2.485 

II 

74052.59 

a. 5763 

26  38  56. 1 

6.551 

12 

5  37  23-25 

2.6901 

28  21      2.2 

9.998 

12 

7  43  27.04 

a.57«9 

26  32  17.8 

6.796 

13 

5  40    0-54 

2.6229 

28  23  14,5 

9.111 

13 

746    1.22 

9.5674 

26  25  29.0 

6.900 

H 

5  42  38.00 

2.6256 

28  25  15.5 

X.923 

14 

74835-13 

9.5628 

26  18  29.8 

7.073 

15 

5  45  15.61 

a.  6281 

28  27     5.2 

1.734 

15 

7  51    8.75 

a. 5580 

26  II  20.2 

7.845 

i6 

5  47  53-37 

S.6304 

28  28  43.6 

1.545 

16 

7  53  42.09 

a. 553a 

26    4    0.4 

7.415 

17 

5  50  31.26 

9.6396 

28  30  10.6 

1.356 

17 

756  15-14 

9.5483 

25  56  30.4 

7.584 

i8 

5  53    9-28 

9.6346 

28  31  26.3 

1.166 

18 

7  58  47-89 

a.  54  33 

25  48  50.3 

7.753 

19 

5  55  47.41 

2.6364 

28  32  30.5 

0.975 

19 

8    I  20.34 

9.5383 

2541    0.1 

7.920 

20 

5  58  25.65 

2.63S2 

28  33  23-3 

0.784 

20 

8    3  52.49 

a. 533a 

25  32  59.9 

8.086 

21 

6    I    3.99 

a. 6397 

28  34    4.6 

0.593 

21 

8    6  24.32 

9.5979 

25  24  49.8 

8. 951 

22 

6    3  42.41 

9.6410 

28  34  34-5 

0.402 

22 

8    8  55.84 

a. 5297 

25  16  29.8 

8.414 

23 

6    6  20.91 
WED 

2.6422 
NESD 

N.28  34  52.8 
AY  30. 

0.209 

23 

8  II  27.04 
FRIDAY 

a. 5173 

,NOv: 

N.25    8    0.1 
EMBER  I. 

8.575 

o 

6    859.47 

a.  6431 

N.28  34  59.6 

+0.017 

0 

8  13  57.91 

9.5x18 

N.24  59  20.8 

8.735 

I 

6  n  38.08 
6  14  16.74 

2.6439 
2.6446 

28  34  54.9 
28  34  38.6 

-0.175 
0.368 

2 

3 

6  16  55.43 

a. 6451 

28  34  I0.8 

0.560 

4 
5 

6  1934-15 
6  22  12.88 

2.6454 

28  33  31-4 
28  32  40.5 

0.752 

a.6455 

0.945 

6 

6  24  51.61 

a. 6455 

28  31  38.0 

1. 138 

PHASES 

OF  T 

HE  MOON. 

7 

6  27  30.34 
6  30    9-05 

9.6453 
9.6449 

28  30  23.9 
28  28  58.3 

X.331 
x.5a3 

8 

9 

6  32  47-73 

a.  6443 

28  27  21. 1 

1.7x6 

d 

h       m 

lO 

6  35  26.37 

9.6437 

28  25  32.4 

X.908 

c 

Last  Quart( 

.    Oct.     3 

8  48.1 

II 

638    4.97 

2.6428 

28  23  32.2 

9.100 

• 

New  Moon 

.     • 

.     .     .   10 

I    40.6 
4      6.2 

12 
13 

64043.51 
6  43  21.98 

9.6417 
2.6405 

28  21  20.4 
28  18  57.1 

9.292 
2.483 

D 

First  Quart 

er 

.     .     .   17  I 

H 

6  46    0.37 

9.6392 

28  16  22.4 

2.674 

0 

Full  Moon 

•         • 

.     .     .  25  I 

4  30.5 

15 

6  48  38.68 
6  51  16.89 

«.6377 
a. 6359 

28  13  36.2 
28  1038.5 

9.866 
3.056 

16 

17 

6  53  54-99 

9.6341 

28    7  29.5 

3.246 

d       h 

18 

6  56  32-98 

9.6321 

28    4    9.0 

3.436 

C 

Perigee .     . 

•         • 

.     .    Oct. 

7     6.8 

19 
20 

6  59  10.84 

7  I  48.57 

2.6299 
2.6277 

28    0  37.2 
27  56  54- 1 

3.624 
3.813 

C 

Apogee .     . 

•         * 

■     ...  I 

9     2.0 

21 

7    4  26.16 

9.6953 

27  52  50.7 

4.00X 

22 

7    7    3.60 

9.6226 

27  48  54.0 

4.188 

23 

7    940.87 

2.6x98 

274437-1 

4.375 

24 

7  12  17.98 

9.6169 

N.27  40    9-0 

4.562 
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NOVEMBER,  1912. 


AT  GREENWICH  APPARENT  NOON. 


I. 


Day  of 
the  Week. 


Frid. 

Sat. 

Sl/N. 

Mon. 
Tues. 
Wed. 

Thur. 

Frid. 

Sat 

SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

SUN. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

SUN 

Mon. 
Tues. 
Wed. 

Thur. 

Frid. 

Sat. 

SUN. 


cgS 


I 

2 

3 

4 

5 
6 

7 

8 


lO 

II 

12 

13 
14 
15 

i6 

17 
i8 

20 
21 

22 
23 

24 

25 
26 

27 

28 
29 

30 
31 


THE  SUN'S 


Apparent  Right 
Ascension. 


m 


42513.69 
4  29     9.09 

4  33    5-32 

4  37  2.38 
4  41    0.28 

4  44  59-03 

4  48  58.64 

45259-10 
457    0.40 

5  I  2.55 
5  5  5.54 
5    9    9.38 

5  13  14-07 
5  17  19-59 
5  21  25.95 

52533-14 
52941.15 

5  33  49-98 

* 

5  37  59-63 
5  42  10.09 

54621.35 

5  50  33-40 
5  54  46.23 

5  58  59-84 

6  3  14.23 

6  729-38 
6  II  45.27 

6  16  1.90 
6  20  19.25 
6  24  37.32 


Diff.  for 
I  Hour. 


s 
9.791 

9.825 

9.860 

9.894 
9.929 
9.964 

0.000 
0.035 
0.071 

0.106 
0.142 
0.177 

0.212 
0.247 
0.282 

0.316 

0-350 
0.384 

0.418 
0.452 
0.486 

0.519 
0.552 
0.584 

0.616 
0.647 
0.678 

0.708 
0.738 
0.767 


16  28  56.08     10.795 


Apparent  Decli- 
nation. 


S.  14  24  23.8 

14  43  32.9 

15  2  27.8 

15  21  8.2 

15  39  33-4 

15  S7  43-2 

16  15  37.1 
1633  14.6 

16  50  35.4 

17  739.0 
17  2424.9 

17  40  52.8 

^7  57    2.4 

18  12  53.0 
18  28  24.3 

18  43  36.0 

18  58  27.6 

19  1258.9 

1927  9.5 
19  40  58.9 

19  54  26.8 

20  732.9 
20  20  16.9 
20  32  38.3 

20  44  36.9 

20  56  12.4 

21  7  24.4 

21  18  12.6 
21  28  36.7 
21  3836.4 


Diff.  for 
I  Hour. 


-48.16 

47.58 
46.98 

-46.36 

45-73 
45.08 

-44.41 

43.71 
43-00 

-42.28 

41-54 
40.78 

—40.00 
39-21 
38.40 

-37.57 
36.73 
35.87 

-35-0O 

34-" 
33- 20 

-32.28 

31.36 
30.42 

—29.46 
28.49 

27.51 

-26.51 

25.50 
24.48 


S.  21  48  1 1.5    -23.44 


Semidiam- 
eter. 


6  9.18 
6  9.42 
6    9.66 


6 
6 
6 

6 
6 
6 

6 
6 
6 

6 
6 


6 
6 
6 

6 
6 
6 

6 
6 
6 

6 
6 
6 

6 
6 
6 


9.90 
0.14 

0.37 

0.60 
0.83 
1.07 

1.30 

1-53 
1.76 

1.99 
2.21 
2.43 

2.65 
2.86 

3-07 

3.28 

3.48 
3.68 

3-87 
4.06 

4-25 

4-43 
4.60 

4.77 

4-93 
5-09 
5.24 


16  15.39 


Siderea 
Time  of 
Semidi- 
ameter 
Passing 

Me- 
ridian. 


66.89 
67.00 
67.11 

67.23 

67-34 
67.46 

67.58 
67.70 
67.82 

67.94 
68.07 
68.19 

68.31 
68.43 
68.55 

68.67 
68.79 
68.90 

69.02 
69.13 
69.24 

6935 
69.46 

69-56 

69.67 
69.77 
69.87 

69.97 
70.07 
70.16 

70.25 


E9aation  of 
Time,  to  be 
Subtracted 

from 

Apparent 

Time. 


Note. — The  mean  time  of  semidlameter  passing  may  be  found  by  subtracting  0&.19  from  the  side 


m        s 

6  20.71 
6  21.87 
6  22.20 

6  21.69 
6  20.35 
6  18.16 

6  15.12 
6  11.23 
6    6.50 

6  0.92 
5  54-50 
5  47-23 

5  39-12 
530.18 
5  20.41 

5    9.81 

4  58.38 
4  46.14 

4  33-09 
4  19-23 
4    4-57 

349.12 
3  32.89 
3  15-8S 


Diff. 

for 

zHonr. 


8 
0.065 

0.031 

0.004 

0.039 
0.074 
O.IIO 


0.145 

0.180 

0.215 


0.251 

0.286 
0.321 


0.356 

0.390 

0.425 

0.459 

0.493 
0.527 

0.561 

0.594 

0.627 

0.660 
0.693 

0.725 


2  58.10;    0.757 

239.57      0.788 
2  20.29      0.819 


2     0.27 

I  39-52 
I  18.07 

o  55-93 


0.849 
0.879 
0.908 

0.936 


eal  time. 


The  sign  -  prefixed  to  the  hourly  change  of  declination  indicates  that  south  declinations  are  increasing. 


11. 


NOVEMBER,  1912. 

AT  GREENWICH  MEAN  NOON. 


123 


Day  of 

the  Week. 


Frid. 
Sat 

SUN. 

Mon. 
Tues. 
Wed. 

Thur, 

Frid. 

Sat 

SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat 

SUN 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat, 

SUN 

Mon. 
Tues. 
Wed. 

Thur. 

Frid. 

Sat 

SUN 


o 


I 
2 

3 

4 

5 
6 


7 
8 


lO 

II 

12 

13 

15 

i6 

17 
i8 

20 
21 

22 

23 
24 

26 
27 

28 
29 
30 

31 


THE  SUN'S 


Apparent  Right 
Ascension. 


m 


4  25  16.36 
42911.77 

4  33  8.01 

4  37  5-o8 
441  2.99 

4  45  1-74 

4  49  1-34 
4  53  1-79 

4  57  3-09 

5  I  5-24 
5  5  8.23 
5  9  12.06 

5  13  16.73 
5  17  22.24 
521  28.58 

5  25  35-75 
5  29  43.73 
5  33  52.54 

538  2.16 
542  12.58 
5  46  23.80 

5  50  35.81 
5  54  48.61 

5  59  2.18 

6  3  16.52 
6  7  31.62 
611  47.46 

6  16  4.04 
6  20  21.34 
6  24  39.35 


16  28  58.05 


Diff.  for 
z  Hour. 


8 
9.792 

9.826 

9.861 

9.895 
9.930 
9.965 

O.OOZ 

0.036 
0.071 

0.107 
0.142 

0.177 

Q.212 
0.247 
0.282 

0.316 
0.350 
0.384 

0.418 
0.451 
0.484 

0.517 
0.550 

0.582 

0.614 
0.645 
0.676 

0.706 
0.736 

0.765 


10.793 


Apparent  Declina- 
tion. 


S.  14  24  36.9 

14  43  45.9 

15  240.7 

15  21  20.8 

153945.8 

15  57  55.4 

16  15  49.1 

16  33  26.4 

16  50  46.9 

17  750.3 
17  24  36.0 

17  41  3.6 

17  57  12.8 

18  13  3.1 
18  28  34.1 

18  43  45.5 

18  58  36.8 

19  13  7.8 

19  27  18.0 
1941  7.1 

19  54  34-7 

20  7  40.4 
20  20  24.0 
203245.1 

20  44  43.3 

20  56  18.4 

21  7  30.0 

21  18  17.8 
21  2841.6 
21  38  41.0 

S.  21  48  15.7 


Diff.  for 
X  Hour. 


-48.16 

47.58 
46.98 

-46-36 
45.72 
45.07 

-44.40 

43.71 
43.00 

—42.28 

41.53 
40.77 

-39.99 

39.19 
38.38 

-37.56 

36.72 
35.86 

-34.99 
34.10 

33-19 

-32.27 

31.35 
30.40 

-29.44 
28.46 
27.48 

—26.49 
25.48 
24.46 

—23.42 


Equation  of 

Time,  to  be 

Added  to 

Mean  Time. 


m       8 

6  20.73 

621.88 

6  22.20 

6  21.68 
6  20.33 
6  18.13 

6  15.08 
6  II. 18 
6    6.44 

6  0.85 
5  54.42 
547.14 

5  39-03 
5  30.08 
5  20.30 

5  9.69 
4  58.26 

4  46.01 

4  32.95 
4  19.09 

4   4.43 

3  48.97 
3  32.73 
3  15.72 

2  57.94 
2  39.40 
2  20. 1 1 

2    0.09 

I  39.34 
I  17.89 

o  55-76 


Diff.  for 
z  Hour. 


ao65 
0.031 
0.004 

0.039 
0.074 
0.1 10 

0.145 
0.180 
0.215 

0.251 
0.286 
0.321 

0.356 
0.390 

0.425 

0.459 
0.493 
0.527 

0.561 

0.594 
0.627 

0.660 
0.693 

0.725 

0.757 
0.788 

0.819 

0.849 
0.879 
0.908 

0.936 


Note.— The  semidiameter  for  mean  noon  may  be  assumed  the  same  as  that  for  apparent  noon. 
The  sign  —  prefixed  to  the  hourly  change  of  declination  indicates  that  south  declina- 
tions are  increasing. 


Sidereal  Time, 
or  Right  Ascen- 
sion of  Mean 
Sun. 


h    m        8 
4  41  37.09 

4  45  33.65 
4  49  30.20 

4  53  26.76 
45723.31 

5  I  19.87 

5  516.43 
5  9  ^2.98 
5  13    9-54 

5  17  6.10 
521    2.65 

52459.21 

5  28  55.77 
5  32  52.32 
5  36  48.88 

5  40  45.44 
5  44  42.00 

5  48  38.55 

55235.11 

5  56  31.67 

6  o  28.22 

6  4  24.78 
6  821.34 
6  12  17.90 

6  16  14.46 
6  20  ii.oi 
624    7.57 

628  4.13 
6  32    0.69 

6  35  57.25 


16  39  53.81 


Diff.  for  I  Hour, 

+9'-8565. 

(Table  III.) 
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IIL 

AT  GREENWICH  MEAN  NOON. 

0 
rS 

THE  SUN'S 

Loearitfam  of  the 

Radius  Vector  of 

the  Earth. 

Diff.  for 
I  Hour. 

Mean  Time  of 
Sidereal  Noon. 

Day  of  tl 
Month 

True  Longitude. 

Diff.  for 
I  Hour. 

Latitude. 

A 

A* 

I 
2 

3 

306 

307 
308 

Of                M 

2184233.7 

21942  39.2 
220  42  46.9 

«           m 
41    56.3 

42    1-7 
42    9-3 

M 
150.19 
150.28 
150.37 

+  0.59 

0.53 
0.44 

9.996  5482 
9.996  4393 
9.996  3314 

-45.6 

45-2 
44.8 

h      m       s 
91651.43 

9  12  55.52 
9    859.61 

4 

5 
6 

309 
310 

311 

221  42  56.8 

222  43     8.7 

223  43  22.6 

42  19.0 

42  30.7 
4244-5 

150.46 
150.54 
150.62 

+  0.33 
0.20 

-|-o.o6 

9.996  2244 
9.996  1 181 
9.9960124 

-44.5 
44.2 
43.9 

9    5    3.70 

9    I    7.79 
85711.88 

7 
8 

9 

312 

313 

314 

224  43  38.5 

225  43  56.3 

226  44  15.9 

43    0.3 
43  18.0 

43  37.4 

150.70 
150.78 
150.85 

—0.07 
0.20 
0.32 

9-995  9074 
9.995  8030 
9.995  6992 

-43.6 
43.3 
43.1 

8  53  15-97 
8  49  20.06 

84524.15 

lO 

II 

12 

315 
316 

317 

227  44  37-2 
22845    0.1 
229  45  24.6 

43  5^-5 

44  21.2 

44  45-5 

150.92 
150.99 

151.05 

—0.41 
0.48 

0.53 

9-995  5960 
9.995  4936 
9.995  3920 

-42.8 

42.5 
42.1 

8  41  28.24 

8  37  32.33 
8  33  36.42 

13 
14 
15 

318 

319 
320 

230  45  50-5 

231  46  17.8 

232  46  46.5 

45  1 1-3 

45  38.5 

46  7.0 

I5I.II 

151.17 
151.22 

-0.54 
0.52 

0.47 

9.995  2913 
9.995  1916 

9.995  0932 

-41.7 
41.3 
40.8 

82940.51 
8  25  44.60 
821  48.69 

i6 

17 
i8 

321 
322 

323 

233  47  i6.6 

234  47  47.9 

235  48  20.6 

46  36.8 

47  8.0 
47  40.5 

151.28 

151.33 
151.39 

—0.40 
0.31 
0.21 

9.994  9960 
9-994  9003 
9.994  8062 

-40.2 
39.6 
38.9 

8  17  52.77 
8  13  56.86 
8  10    0.95 

19 

20 
21 

324 

325 
326 

236  48  54.5 

237  49  29.6 

238  50    6.0 

48  14.2 

48  49.2 

49  25.4 

151.44 

151.49 
151.54 

— 0.09 

+0.04 

0.16 

9.9947137 
9.994  6231 

9.994  5345 

-38.1 

37.3 
36.5 

8    6    5.04 
8    2    9.13 
758  13.22 

22 
23 

24 

327 
328 

329 

239  50  43-7 

240  51  22.6 

241  52    2.9 

50    2.9 

50  41-7 

51  21.8 

151.59 
151.65 

151.70 

+0.28 

0.39 
0.48 

9.994  4480 

9.994  3636 
9.9942815 

-35.6 
34.7 
33.7 

7  54  17.30 
7  50  21.39 
7  46  25.48 

25 
26 

27 

330 
331 
332 

242  52  44-5 

243  53  27.5 
2445411.9 

52    3-2 

52  46.0 

53  30.2 

151.76 
151.82 
151.88 

+0.56 
0.6 1 
0.63 

9.994  2018 

9.994  1245 
9.994  0495 

-32.7 
31.7 
30.7 

7  42  29.57 
7  38  33.66 

7  34  37-74 

28 
29 

30 

333 
334 
335 

245  54  57'^ 

246  55  45-2 
2475634-1 

54  15-9 

55  3.1 
5551.8 

151.94 
Z52.OO 

152.07 

+o.6i 
0.56 
0.48 

9.993  9769 
9.993  9065 

9.993  8382 

-29.8 
28.9 
28.0 

73041.83 
7  26  45.92 
7  22  50.01 

31 

336 

248  57  24.4 

56  42.0 

152.13 

+0.37 

9.993  7719 

!    -27.2 

7  1854.10 

Note 

,.— The  1< 
thos 
selii 

sngitndes  in  the  col 
e  in  the  column  A' . 
m  fictitious  year. 

unin  A  are  reJ 
are  referred  t 

Perred  to  th 
0  the  mean 

e  true  equir 
equinox  of 

lox  of  their  own  da 
the  beginning  of 

ite,  while 
the  Bes- 

Diff.  for  I  Hour. 
-9«.8ag6. 
(Table  H.) 
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GREENWICH  MEAN  TIME. 


THE  MOON'S 


o 

« 
•9 


I 
2 

3 

4 

5 
6 

7 
8 


lO 

II 

12 

13 
H 
15 

16 

17 
18 

20 
21 

22 

23 

24 

25 
26 

27 

28 
29 

30 
31 


SEMIDIAMETER. 


Noon. 


6  8.3 

6  10.2 

6  10.8 

6  9.9 

6  7.4 

6  3.0 

5  56.6 

5  48.5 

5  38-9 


5 
5 
5 

4 
4 
4 

4 
4 
4 


6 
6 
6 

6 
6 
6 


28.5 

18.0 

8.2 

59.8 

53.3 
49-3 

48.0 

49-7 
54-2 


5 
5 
5  21.5 


1-3 
10.6 


5  33-3 
5  45-1 
5  55-9 


4.8 
1 1.4 
15-2 

16.3 
15.1 
12.0 


16     7.5 


Midnight 


6  9.4 
6  10.6 
6  10.6 


6 
6 
6 


5 
5 
5 

4 
4 
4 

4 
4 
4 

5 
5 
5 

5 

5 
6 


8.9 

5-5 
0.1 


5  52.8 
5  43-8 
5  33.8 


23.2 

13.0 

3.8 

56.3 
51.0 

48.3 

48.5 
51.6 

57.4 

5-7 

15-9 

27.4 

39-3 

50-7 
0.6 


HORIZONTAL  PARALLAX. 


6  8.4 

6  13.6 

6  16.0 

6  15.9 

6  13.7 

6  9.8 


16  4.8 


Noon. 


59 
59 
59 

59 
59 

58 


7.8 
14,7 
16.9 

13-9 
4.6 

48.4 


58  25.1 

57  55'^ 

57  19-9 

56  41-7 

56  3-2 

55  27.2 

54  56.2 

54  32.6 

54  17-9 

54  13-3 

54  19-3 

54  35-7 


55 
55 
56 


1.8 
36.0 
16. 1 


56  59.4 

57  42.6 

58  22.2 

58  55.1 

59  19- 1 
59  33-0 

59  37.2 

59  32.7 

59  21.2 

59  4-8 


Diflf.  for 
X  Hour. 


+0.37 
+0.19 
—0.01 

-0.25 
0.52 
0.83 

— I.I2 

1-37 
1-55 

—1.62 

1-57 
1.41 

-1.15 

0.81 

—0.41 

+0.03 
0.47 
0.89 

+1.27 

i«57 
1.76 

+1.82 

1-75 
1-53 

+1.20 
0.79 

+0.37 


02 

0.34 
0-59 


77 


Midnight. 


59  1 1.8 

59  16.4 

59  16.1 

59  10.  t 

58  57-4 

58  37.6 

58  10.8 

57  38.0 

57  i.o 

56  22.3 

55  44-7 

55  IO-9 

54  43-4 

54  24.0 

54  14-3 

54  15-0 

54  26.2 

54  47-6 

55  18.0 

55  55-5 

56  37.6 

57  21.2 

58  3.1 
58  39-6 


59 
59 
59 


8.3 
27.3 
36.3 


59  35.9 

59  27.7 

59  13-5 

58  55'-^ 


DiflF.  for 
X  Hour. 


+0.28 
+0.09 

13 

-0.38 
0.67 
0.98 

-1.25 
1.47 
1.60 

-I.61 
I.51 
Z.29 

99 
0.61 

—0.19 

+0.25 
0.68 
1.09 

+1-43 
1.68 

X.81 

+1.80 
1.66 

1.37 

+1.00 

0.58 

+0.17 

—0.19 
a48 
0.69 

—0.84 


UPPER  TRANSIT. 


Meridian  of 
Greenwich. 


h  m 

18  14.2 

19  8.1 

19  58.6 

20  46.8 

21  33-9 

22  21.3 

23  lO.O 

6 

o  0.9 

o  54.1 

I  48.8 

2  43-8 

3  37-5 

4  28.4 

5  16.1 


6 
6 

7 

8 
8 

9 


13 
14 
15 


0.7 
42.9 

235 

3-7 

44-7 
27.8 


10  14.3 

"  5-3 
12  1.5 


2.4 
6.0 
9.1 


16  9.2 

17  4.8 

17  56.2 

18  44.4 


Diflf.  for 
X  Hour. 


m 
2.33 

2.17 

2.05 

1.98 
1.96 
2.00 

2.07 

•  • 
2.17 

a.  25 

2.29 
2.27 

2.19 
2.05 
1.92 

Z.80 
1.72 
Z.68 

1.68 
1.74 
1.86 

2.02 
2.23 

2.45 

2.61 
2.66 
2.58 

2.41 

2.22 
2.07 

Z.96 


AGE. 


Noon. 


•    d 
21.9 

22.9 
23.9 

24.9 

25.9 
26.9 

27.9 

28.9 

0.4 

1.4 
2.4 

3.4 

4-4 

5-4 
6.4 

7.4 
8.4 

9.4 

10.4 
11.4 
12.4 

13.4 
14.4 

15-4 

16.4 
17.4 
18.4 

19.4 
20.4 
21.4 

22.4 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Diff. 

DiflE. 

DiflF. 

Diff. 

Hour. 

Right  Ascension. 

for 
zMin. 

Declinatioa 

for 
zMin. 

Hour. 

Right  Ascension. 

for 
xMin. 

Declination. 

for 
xMin. 

FRIDAY  I. 

SUNDAY  3. 

h     m      s 

s 

0      *        tt 

M 

h      XU        8 

8 

o          t          n 

w 

O 

8  13  57-91 

2.51x8 

N.24  59  20.8 

8.735 

0 

10    7  45.06 

2.2327 

N.I5    23    45.0 

14.635 

I 

8  i6  28.45 

2.5063 

24  50  31.9 

8.894 

I 

10    9  58.87 

2.2276 

15    9    4.4 

X4.7»8 

2 

8  18  58.66 

a.  5007 

24  41 33.5 

9.052 

2 

10  12  12.37 

a. 2225 

14  54  18.9 

14-799 

3 

8  21  28.53 

2.4950 

24  32  25.6 

9.209 

3 

10  14  25.57 

a. 2175 

14  39  28.5 

14.879 

4 

8  23  58.06 

a.4«93 

24  23    8.4 

9.363 

4 

10  16  38.47 

a.aias 

14  24  33.4 

14.957 

5 

8  26  27.25 

a.4837 

24  13  42.0 

9.517 

5 

10  18  51.07 

2.2077 

14    933.7 

15.033 

6 

8  28  56.10 

a. 4779 

24    4    6.4 

9.669 

6 

10  21      3.39 

a.  2030 

13  54  29.4 

15.X09 

7 

8  31  24.60 

2.4721 

23  54  21.7 

9.8ao 

7 

1023  15.43 

a. 1983 

13  39  20.6 

15.X83 

8 

8  33  52.75 

2.4662 

23  44  28.0 

9.968 

8 

10  25  27.18 

2. 1935 

13  24    7-5 

15. as* 

9 

8  36  20.54 

2.4603 

23  34  25.5 

10.XX6 

9 

10  27  38.65 

2.1888 

13    8  50.1 

15.325 

lO 

8  38  47.98 

2.4543 

23  24  14. 1 

X0.263 

10 

10  29  49.84 

2.1843 

12  53  28.5 

X5.393 

II 

8  41  15.06 

a. 4484 

23  13  54.0 

X0.408 

II 

10  32     0.77 

2.1800 

12  38    2.9 

15.460 

12 

8  43  41.79 

2.4424 

23    3  25.2 

to. 55 I 

12 

1034  11.44 

2.X757 

12  22  33.3 

15.526 

13 

846    8.15 

2.4363 

22  52  47.9 

ZO.692 

13 

10  36  21.85 

a.1713 

12    6  59.8 

"5.589 

14 

84834.15 

2.4303 

22  42    2.2 

X0.832 

14 

10  38  32.00 

2.1671 

II  51  22.6 

15.651 

15 

8  50  59-79 

2.4243 

22  31    8.1 

X0.97X 

15 

10  40  41.90 

2.1629 

II  3541-7 

15.712 

i6 

8  53  25.07 

a.4183 

22  20    5.7 

XI. 106 

16 

1042  51.55 

2.1588 

II  19  57.2 

15.771 

17 

8  55  49-98 

2.4x22 

22    8  55.2 

11.243 

17 

10  45     0.96 

a. 1548 

II    4    9.2 

X5.8a8 

i8 

8  58  14-53 

2.406X 

21  57  36.6 

".377 

18 

1047  10.13 

2. 1509 

10  48  17.8 

15.884 

19 

9    0  38.71 

2.4000 

21  46  lO.O 

XI. 509 

19 

10  49  19.07 

a.1471 

10  32  23.1 

15.938 

20 

9    3    2.53 

2.3939 

21  3435.5 

ZI.639 

20 

10  51  27.78 

2.1433 

10  16  25.2 

15.991 

21 

9    5  25.98 

a. 3878 

21  22  53.3 

IX. 768 

21 

10  53  36.27 

a. 1397 

10    0  24.2 

16.042 

22 

9    749.07 

2.38x8 

21  II     3-3 

11.897 

22 

105544.54 

3.1360 

9  44  20. 2 

16.092 

23 

9  10  11.79 
SAT 

2.3757 

:URDi 

N.20  59     5.7 
\Y  2. 

Z2.022 

23 

10  57  52.59 
M( 

2.1385 

DNDA 

N.  9  28  13.2 
Y4. 

16.x 40 

o 

9  12  34.15 

2.3696 

N.20  47    0.7 

12. 145 

0 

II    0    0.44 

a.xa9a 

N.  9  12    3.4 

z6.x86 

I 

9  14  56.14 

2.3635 

20  34  48.3 

12.267 

z 

II    2    8.09 

a.  1258 

8  55  50.9 

X6.231 

2 

9  17  17.77 

2.3575 

20  22  28.6 

12. 389* 

2 

II     4  15.53 

2. 1224 

8  39  35.7 

16.274 

3 

9  19  39.04 

2.3515 

20  10      1.6 

12.509 

3 

11     6  22.78 

2.1x92 

8  23  18.0 

16.3x5 

4 

9  21  59-95 

2.3454 

19  57  27.5 

12.626 

4 

II     8  29.84 

a.xz62 

8    6  57.9 

16.355 

5 

9  24  20.49 

2.3394 

19  44  46.5 

12.742 

5 

II  10  36.72 

2.1x31 

7  50  35.4 

16.394 

6 

9  26  40.68 

2.3334 

19  31  58.5 

12.857 

6 

II  12  43.41 

2.XX01 

7  34  10.6 

16.43X 

7 

9  29    0.51 

2.3274 

19  19    3-7 

12.969 

7 

II  1449.93 

2.1073 

7  17  43.7 

16.466 

8 

9  31  19.98 

a. 3216 

19     6     2.2 

13.080 

8 

II  16  56.29 

2.1046 

7    I  14.7 

16.500 

9 

9  33  39-10 

2.3158 

18  52  54.1 

13. 190 

9 

II  19    2.48 

a. loiS 

64443.7 

X6.532 

lO 

9  35  57.87 

2.3099 

18  39  39.4 

13.298 

10 

II  21     8.51 

2.099a 

6  28  10.8 

16.563 

II 

9  38  16.29 

2.3041 

18  26  18.3 

13.404 

II 

II  23  14.39 

2.0967 

6  II  36.1 

16.59a 

12 

9  40  34.36 

2.2983 

18   12  50.9 

13.508 

12 

II  25  20.12 

a. 0943 

5  54  59.7 

16.620 

13 

9  42  52.09 

2.2926 

17  59  17.3 

13.6IZ 

13 

II  27  25.71 

2.0930 

53821.7 

16.647 

H 

9  45    9-47 

2.2863 

17  45  37.6 

13.7J2 

14 

11  29  31.16 

2.0897 

5  21  42.1 

16.672 

15 

9  47  26.51 

2.28x2 

17  31  51.8 

13.8x2 

15 

II  31  36.47 

2.0874 

5    5     I.I 

16.694 

i6 

9  49  43.22 

2.2757 

17  18    0.1 

13.910 

16 

II  3341.65 

2.0853 

4  48  18.8 

16.715 

17 

9  51  59.59 

2.270X 

17    4    2.6 

14.007 

17 

II  3546.71 

2.0834 

431  35.3 

16.735 

i8 

9  54  15-63 

2.2646 

16  49  59.4 

X4.XOX 

18 

II  3751.66 

2.0815 

4  14  50.6 

16.754 

19 

9  56  31-34 

a. 2591 

16  35  50.5 

14. 194 

19 

II  39  56.49 

2.0797 

358    4.8 

16.773 

20 

9  58  46.72 

a. 2537 

16  21  36.1 

14.286 

20 

II  42     1.22 

a. 0779 

3  41  18.0 

16.787 

21 

10     I     1.78 

a. 2483 

16    7  16.2 

14.376 

21 

II  44    5.84 

2.0762 

3  24  30.3 

16.801 

22 

10    3  16.52 

2.243t 

15  5251.0 

14.463 

22 

II  46  10.36 

a.0746 

3    741.9 

t6.8x3 

23 

10    5  30.95 

a. 2378 

15  38  20.6 

14.550 

23 

II  48  14.79 

a. 073a 

2  50  52.8 

16.824 

24 

10    7  45.06 

8.2327 

N.15  23  45.0 

14. 635 

24 

n  50  19.14 

a. 07x8 

N.  2  34    3.0 

16.834 

VI. 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Diff. 

Diff. 

Diff. 

Diff. 

Hoar. 

Right  AseensioiL 

for 
zMin. 

DecUnatioii. 

for 
zMixi. 

Hour. 

Right  Ascension. 

for 
xMin. 

Declination. 

for 
X  Min. 

TU 

ESDA 

Y  5. 

THURSDAY  7. 

h    m      8 

8 

e       1          w 

m 

h    m      8 

8 

Of          n 

•* 

O 

II  50  19.14 

a.  0718 

N.  2  34    3.0 

X6.834 

0 

13  29  43.38 

3.0998 

S.  10  36  39.9 

15.550 

I 

II  52  23.40 

3.0704 

2  17  12.7 

16.843 

I 

13  31  49-44 

2.X083 

10  52  II.O 

X5.488 

2 

II  5427-59 

a.  0693 

2    0  22.0 

16.848 

2 

13  33  55.65 

2  1047 

II    7  38.4 

15.424 

3 

II  56  31.71 

3.068Z 

I  43  31.0 

16.853 

3 

13  36    2.00 

2.1073 

II  23    1.9 

15.35* 

4 

"  58  35-76 

3.0670 

I  a6  39.7 

X6.857 

4 

1338    8.51 

3.XO97 

II  38  21.4 

X5.398 

5 

la    039-75 

3.0661 

I    9  48.2 

16.858 

5 

1340  15.17 

3.XX33 

n  53  36.9 

15.234 

6 

12    2  43.69 

3.0633 

0  52  56.7 

X6.859 

6 

13  42  21.99 

3.II49 

12    848.3 

15.154 

7 

12    447.57 

a.0643 

0  36    5. 1 

X6.858 

7 

13  44  28.96 

3.ZI76 

12  23  55.4 

15.083 

8 

12    6  51.41 

3.0637 

0  19  13.7 

X6.855 

8 

13  46  36,10 

3.X204 

12  38  58.3 

X5.013 

9 

12    8  55.21 

3.0630 

N.  0    2  22.5 

16.851 

9 

13  48  43.41 

a.X233 

12  53  56.8 

14.938 

10 

12  10  58-97 

2.0624 

S.  0  14  28.4 

Z6.846 

10 

13  50  50.89 

3.Z36X 

13    8  50.9 

X4.863 

II 

12  13    2.70 

2.0630 

0  31  19.0 

16.839 

II 

13  52  58.54 

2.Z290 

13  23  40.4 

14.787 

12 

12  15    6.41 

2.06x7 

0  48    9. 1 

X6.83X 

12 

13  55    6.37 

2.1319 

13  38  25.3 

14.709 

13 

12  17  10.10 

2.0613 

I    458.7 

16.821 

13 

13  57  14.37 

3.X349 

13  53    5.5 

X4.630 

H 

12  19  13.77 

2.061Z 

I  21  47.6 

X6.809 

14 

13  59  22.56 

2.X380 

14    740.9 

14.549 

15 

12  21  17.43 

3.0609 

I  38  35.8 

X6.796 

15 

14    I  30.93 

2.X4XX 

14  22  II. 4 

14.467 

i6 

12  23  21.08 

2.0609 

I  5523.1 

X6.78X 

16 

14    339.49 

3.X443 

14  36  37.0 

14.384 

17 

12  25  24.74 

2.0610 

2  12    9.5 

16.766 

17 

14    548.24 

3.X474 

14  50  57.5 

14.299 

i8 

12  27  28.40 

3.06x0 

2  28  55.0 

16.749 

18 

14    757.18 

3.X507 

15    5  12.9 

14.2x3 

19 

12  29  32.06 

2.06x2 

2  45  39.4 

X6.73O 

19 

14  10    6.32 

2.1540 

15  19  23.1 

74.  X26 

20 

12  31  35.74 

2.o6z6 

3    2  22.6 

16.709 

20 

14  12  15.66 

3.1573 

15  33  28.0 

X4.038 

21 

12  33  39.45 

3.06x9 

3  19    4-5 

X6.688 

21 

14  1425.19 

3.X605 

15  47  27.6 

13.948 

22 

123543.17 

3.0623 

3  35  45-1 

x6.66s 

22 

14  16  34.92 

3.1638 

16    I  21.8 

13.857 

23 

12  37  46-92 
WEE 

2.0628 

)NESE 

S.   3  52  24.3 
)AY  6. 

26.640 

23 

14  18  44.85 
Fl 

3.X673 

XIDA\ 

S.  16  15  10.4 

'  8. 

13.763 

0 

12  39  50.71 

3.0634 

S.   4    9    1.9 

z6.6z3 

0 

14  20  54.99 

2.X708 

S.  16  28  53.4 

13.669 

I 

12  41  54.53 

3.0641 

4  25  37-9 

X6.586 

I 

1423    5.34 

3.X743 

16  42  30.7 

13.574 

2 

12  43  58.40 

2.0648 

4  42  12.2 

16-557 

2 

14  25  15.89 

3.X776 

16  56    2.3 

13.478 

3 

12  46    2.31 

3.0657 

4  58  44.7 

16.527 

3 

14  27  26.65 

3.X8X2 

17    9  28.1 

13.380 

4 

12  48    6.28 

3.0666 

5  15  15.4 

16.495 

4 

14  29  37.63 

3.X848 

17  22  47.9 

13.380 

5 

12  50  10.30 

2.0676 

531  44.1 

X6.461 

5 

14  31  48.82 

3.X883 

17  36    1.7 

X3.180 

6 

12  52  14.39 

2.0687 

5  48  10.7 

X6.426 

6 

1434    0.23 

3. 19x9 

1749    9.5 

13.078 

7 

12  54  18.54 

8.0698 

6    4  35-2 

X6.390 

7 

14  36  11.85 

2.1954 

18    2  II. I 

12.975 

8 

12  56  22.76 

2.0710 

6  20  57.5 

16.352 

8 

14  38  23.68 

2.1991 

18  15    6.5 

12.87X 

9 

12  58  27.06 

3.0723 

6  37  17-4 

16.312 

9 

14  40  35.74 

3.3087 

18  27  55.6 

12.765 

10 

13    031.43 

3.0736 

6  53  34.9 

X6.272 

10 

14  42  48.01 

2.3063 

18  40  38.3 

X2.658 

II 

13    2  35.89 

3.0751 

7    9  50.0 

16.330 

II 

14  45    0.50 

2.2I0X 

18  53  14.6 

12.551 

12 

13    440.44 

3.0766 

7  26    2.5 

Z6.X86 

12 

14  47  13.22 

3.2138 

19    5  44.4 

12.441 

13 

13    6  45.08 

2.0781 

7  42  12.3 

X6.X41 

13 

14  49  26.15 

2.3174 

19  18    7.5 

X2.330 

H 

13    8  49.81 

2.0798 

7  58  19-4 

X6.094 

14 

14  51  39-31 

2.23X3 

19  30  24.0 

13.319 

15 

13  10  54.65 

3.o8z6 

8  14  23.6 

X6.046 

15 

14  53  52.69 

3.2348 

19  42  33.8 

12.106 

16 

13  12  59.60 

2.0833 

8  30  24.9 

15.998 

16 

14  56    6.28 

3.2284 

19  54  36.7 

11.991 

17 

13  15    4.65 

3.0851 

8  46  23.3 

15.947 

17 

14  58  20.10 

2.3323 

20    6  32.7 

X  1.876 

18 

13  17    9.81 

2.0870 

9    2  18.5 

15.893 

18 

15    034.14 

3.2359 

20  18  21.8 

XI. 760 

19 

13  19  15.09 

3.0890 

9  18  10.5 

15.839 

19 

15    2  48.41 

2.3396 

20  30    3.9 

H.64* 

20 

13  21  20.49 

3.09x1 

9  33  59.2 

15.784 

20 

15    5    2.89 

2.3433 

20  41  38.8 

11.523 

21 

13  23  26.02 

2.0933 

9  49  44.6 

15.728 

21 

15    7  17.60 

2.3470 

20  53    6.6 

11.403 

22 

13  25  31.67 

3.0953 

10    5  26.6 

15.670 

22 

15    932.53 

2.3507 

21    4  27.1 

XX.383 

23 

13  27  37-46 

3.0976 

10  21    '5.0 

Z5.6XI 

23 

15  II  47.68 

S.2543 

21  15  40.4 

ZZ.I60 

24 

13  29  43.38 

a.0998 

S.  10  36  39.9 

15.550 

24 

15  14    3.04 

9.2579 

S.  2Z  26  46.3 

XI.P37 

128 


NOVEMBER,  1912. 


VII. 


GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Diff. 

iMff. 

Diff. 

Diff. 

Honr. 

Right  Ascension. 

for 
I  Min. 

Declination. 

for 
X  Min. 

Hour. 

Ri^ht  Ascension. 

for 
xMin. 

I>ecIination. 

for 
X  Min. 

SATURDAY  9, 

MONDAY  ZI. 

h      m      8 

s 

0        *            m 

m 

h    m       8 

8 

e       »        .. 

** 

O 

15  14    3-04 

2.2579 

S.2Z  26  46.3 

11.037 

0 

17    5  52.29 

2.37^ 

S.27  37    7.2 

4.X33 

I 

15  16  18.63 

2.a6x6 

21  37  44.8 

X0.9Z2 

Z 

Z7    8  Z4.90 

3.377X 

27  4Z  Z0.4 

3.976 

2 

15  x8  34.43 

2.2653 

21  48  35.7 

10.786 

2 

17  1037.54 

2.3776 

2745    4.3 

3.820 

3 

15  20  50.45 

2.2668 

21  59  Z9.1 

X0.659 

3 

Z7  Z3    0.2Z 

3.3779 

27  48  48.8 

3.663 

4 

15  23    6.68 

2.2723 

22     9  54.8 

X0.532 

4 

Z7  Z5  22.89 

3.37«i 

27  52  23.9 

3.506 

5 

Z5  25  23.12 

8.2758 

22  20  22.9 

Z0.403 

5 

17  17  45.58 

3.3783 

27  55  49.5 

3.349 

6 

15  27  39.78 

2.2794 

22  30  43.2 

X0.273 

6 

Z7  20    8.28 

3.3783 

2759    5.8 

3.X93 

7 

15  29  56.65 

2.2829 

22  40  55.7 

10. 143 

7 

Z7  22  30.97 

3.3783 

28    2  Z2.7 

3.036 

8 

15  32  13-73 

a.  2863 

22  51     0.3 

XO.OZI 

8 

17  24  53.66 

2.3781 

28    5  10.  z 

2.878 

9 

15  34  31.01 

2.2698 

23     0  57.0 

9.878 

9 

17  27  16.34 

3.3778 

38    7  58.  z 

2.722 

zo 

15  36  48.50 

a. 2932 

23  10  45.7 

9-745 

zo 

Z7  29  38.99 

3.3773 

28  zo  36.8 

3.566 

zz 

15  39    6.19 

3.2965 

23  20  26.4 

9.61X 

ZI 

17  32    1.62 

2.3768 

28  Z3    6.0 

a.  408 

12 

Z5  4Z  24.08 

a.  8998 

23  29  59.0 

9.475 

Z2 

17  34  24.21 

3.3762 

28  15  25.8 

3.253 

13 

154342.17 

2.3031 

23  39  23.4 

9.338 

13 

17  36  46.76 

3.3755 

28  17  36.2 

9.096 

14 

1546    0.45 

2.3063 

23  48  39.6 

9.20Z 

14 

1739    9.27 

2.3747 

28  19  37.3 

X.940 

15 

15  48  18.93 

a.  3095 

23  57  47.5 

9.063 

15 

Z7  4Z  31.73 

3.3738 

28  21  29.0 

1.783 

i6 

15  50  37-59 

3.3x26 

24    6  47.  z 

8.933 

z6 

1743  54.12 

2.3727 

28  23  ZZ.3 

X.627 

17 

15  52  56.44 

2.3x57 

24  15  38.3 

8.783 

17 

17  46  16.45 

3.37x6 

28  24  44.2 

1.47X 

i8 

15  55  15.48 

2.3188 

24  24  21. 1 

8.643 

z8 

Z7  48  38.71 

3.3703 

28  26    7.8 

1.3x6 

19 

15  57  34.70 

2.32x8 

24  32  55.5 

8.502 

19 

Z7  51    0.89 

3.3690 

28  27  22.  z 

x.x6o 

20 

15  59  54.09 

9.3247 

24  4Z  21.3 

8.358 

20 

Z7  53  22.99 

3.3676 

28  28  27.0 

Z.005 

21 

16    2  13.66 

2.3276 

24  49  38.5 

8.215 

21 

17  55  45.00 

3.3660 

28  29  22.7 

0.851 

22 

z6    433.40 

2.3304 

24  57  47. 1 

8.072 

22 

Z7  58    6.91 

3.3643 

2830    9.Z 

0.696 

23 

z6    6  53.31 
SU 

2.3333 
NDA\ 

S.25    547.Z 

'  zo. 

7.937 

23 

18    0  28.72 
TU] 

3.3626 

ESDA^ 

S.28  30  46.2 

Y   Z2. 

0.543 

O 

z6    9  Z3.38 

3.3358 

S.25  13  38.4 

7.783 

0 

z8    2  50.42 

2.3608 

s.28  3Z  Z4.Z 

0.388 

z 

z6  iz  33.61 

2.3384 

25  2 z  20.9 

7.636 

Z 

X8      5  Z2.0Z 

3.3588 

28  31  32.8 

0.234 

2 

16  13  53.99 

a. 3410 

25  28  54.7 

7.489 

2 

18    733.47 

3.3567 

28  31  42.2 

— o.o8x 

3 

z6  16  Z4.53 

3.3435 

25  36  19.6 

7.34X 

3 

z8    9  54.8Z 

3.3545 

28  3Z  42.5 

+0.07X 

4 

z6  z8  35.21 

3.3459 

25  43  35.6 

7.X93 

4 

18  12  z6.oi 

3.353a 

28  31  33.7 

0.233 

5 

16  20  56.04 

2.3462 

25  50  42.8 

7.045 

5 

z8  Z4  37.07 

3.3498 

28  3Z  Z5.7 

0.376 

6 

z6  23  17.00 

2.3505 

25  57  41-0 

6.895 

6 

z8  z6  57.99 

3.3473 

28  30  48.6 

0.527 

7 

i6  25  38.  zo 

2.3527 

26    4  30.2 

6.746 

7 

z8  Z9  Z8.75 

2.3448 

28  30  Z2.5 

0.678 

8 

16  27  59.33 

3.3548 

26  II  10.5 

6.596 

8 

z8  21  39.36 

2.3432 

28  29  27.3 

0.828 

9 

16  30  20.68 

3.3568 

26  Z7  41.7 

6.444 

9 

18  23  59.81 

3.3394 

28  28  33.2 

0.977 

lO 

z6  32  42. Z5 

3.3588 

26  24    3.8 

6.393 

10 

18  26  20.09 

2.3366 

28  27  30.1 

X.X27 

ZI 

1635    3.74 

2.3607 

26  30  Z6.9 

6.142 

ZI 

18  28  40.20 

3.3337 

28  26  18.  z 

X.275 

12 

16  37  25.43 

2.3624 

26  36  20.8 

5.988 

12 

18  31    0.13 

2.3306 

28  24  57.1 

X.433 

13 

16  39  47.23 

3.3642 

26  42  15.5 

5.836 

13 

18  33  Z9.87 

2.3274 

28  23  27.3 

X.570 

14 

1642    9.13 

2.3658 

2648    z.z 

5.683 

M 

18  35  39.42 

2.3343 

28  21  48.7 

X.7X7 

15 

z6  44  31.12 

2.367a 

26  53  37.5 

5.539 

15 

z8  37  58.78 

2.3210 

28  20     Z.2 

X.864 

i6 

164653.19 

3.3686 

26  59    4.6 

5.375 

16 

z8  40  17.94 

2.3x77 

28  z8    5.0 

3.008 

17 

16  49  15.35 

2.3700 

27    4  22.5 

S,»2l 

17 

z8  42  36.90 

2.3143 

28  z6    0.2 

3.153 

i8 

16  51  37.59 

2.37x3 

27    9  31. 1 

5.067 

18 

18  44  55.64 

3.3106 

28  13  46.6 

3.298 

19 

16  53  59.90 

2.3723 

27  14  30.5 

4.9x3 

19 

1847  14.17 

3.3070 

28  II  24.4 

2.442 

20 

16  56  22.27 

3.3733 

27  19  20.5 

4.756 

20 

18  49  32.48 

3.3033 

28    8  53.6 

3.585 

2Z 

16  58  44.70 

3.3743 

27  24      1.2 

4.600 

21 

18  51  50.57 

2.0996 

28    6  Z4.2 

3.737 

22 

17     I    7.19 

3.3753 

27  28  32.5 

4.444 

22 

1854    8.43 

3.2957 

28    3  26.3 

2.868 

23 

17    3  29.72 

3.3758 

27  32  54.5 

4.389 

23 

z8  56  26. 05 

2.39x8 

28    0  30.0 

3.008 

24 

17    5  52.29 

3.3765 

S.27  37    7-2 

4.133 

24 

z8  58  43.44 

8.0878 

S.27  57  25.3 

3.X48 

VIII. 


NOVEMBER,  1912. 


129 


GREENWICH  MEAN  TIMS. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Diff. 

Diff. 

Diff. 

Diff. 

Hour. 

for 
iMin. 

DecUfifttloa. 

for 
xMiiL 

Hoar. 

Right  AsoenaloxL 

for 
xMixL 

Declination. 

for 
X  Min. 

WED] 

NESD< 

AY  13. 

FRIDAY 

15. 

b    m      t 

B 

0           f                H 

m 

h    m       a 

B 

0       f           m 

If 

O 

18  58  43.44 

a.  2878 

S.27  57  25.3 

3. 148 

0 

2043     4.14 

3.0514 

S.23    I  M-4 

8.84s 

I 

19    I    0-59 

a.flB38 

27  54  12.2 

S.988 

I 

2045     7.07 

3.0463 

22  52  20.9 

8.939 

2 

19    3  17-49 

a.a796 

27  50  50.7 

5.4*7 

2 

20  47     9.70 

a.  0415 

22  43  21.7 

9.034 

3 

19    5  34-14 

a.2754 

27  47  21.0 

3.564 

3 

20  49  12.03 

2.0363 

22  34  16.8 

9.129 

4 

19    7  50-54 

3.2712 

27  43  43-0 

S.70X 

4 

20  51   14.06 

2.03x3 

22  25    6.2 

9.222 

5 

19  10    6.68 

8.9668 

27  39  56.9 

3.837 

5 

20  53  15.78 

2.0363 

22  15  50.1     9.314 

6 

19  12  22.56 

a. 2625 

27  36    2.6 

3.973 

6 

20  55  17.21 

2.0213 

22    6  28.5 

9.406 

7 

19  14  38.18 

a.asSz 

27  32    0.2 

4.107 

7 

20  57  18.34 

2.0x63 

21  57    1.4 

9.497 

8 

19  16  53.53 

a. 3536 

27  27  49.8 

4.240 

8 

20  59  19.17 

3.0TX4 

21  47  28.8 

9.587 

9 

19  19    8.61 

a.249x 

27  23  31-4 

4.373 

9 

21    I  19.71 

2.0066 

21  37  50.9 

9.676 

lO 

19  ai  23.42 

a.a445 

27  19    5.0 

4.505 

10 

21     3  19.96 

3.0017 

21  28    7.7 

9.764 

II 

19  23  37-95 

2.2398 

27  14  30.8 

4.636 

II 

21    5  19.92 

1.9969 

21  18  19.2 

9.852 

12 

19  25  52.20 

3.2352 

27    948.7 

4.766 

12 

21     7  19.59 

1.9922 

21    8  25.5 

9.938 

13 

19  28    6.17 

2.2304 

27    458.9 

4.895 

13 

21      9  18.98 

1.9874 

20  58  26.7 

XO.023 

14 

19  30  19.85 

2.2256 

27    0    1.3 

5.O84 

14 

21  II   18.08 

X.9827 

20  48  22.7 

XO.108 

15 

19  32  33.24 

2.3908 

26  54  56.0 

5.15a 

15 

21   13  16.90 

1.9781 

20  38  13.7 

xo.xga 

16 

19  34  46.35 

2.2x60 

26  49  43. 1 

5.«78 

16 

5ii  15  15.45 

1.9735 

20  27  59.7 

10.374 

17 

19  36  59.16 

2.axio 

26  44  22.7 

5.403 

17 

21   17  13.72 

X.9688 

20  17  40.8 

10.357 

18 

19  39  11.67 

1.9061 

26  38  54-7 

5.528 

18 

21   19  11.71 

X.9643 

20    7  16.9 

10.438 

19 

19  41  23.89 

3.20x2 

26  33  19.3 

5.652 

19 

21  21      9.43 

1.9598 

19  56  48.2 

10.5x8 

20 

19  43  35.81 

2.xg62 

26  27  36.4 

5.776 

20 

21  23     6.89 

1.9554 

19  46  14.7 

XO.598 

21 

19  45  47.43 

2. X9X3 

26  21  46.2 

5.898 

21 

21  25     4.08 

X.95X0 

19  35  36.5 

10.677 

22 

19  47  58.75 

2.X86I 

26  15  48.7 

6.0x9 

22 

21  27      I.OI 

1.9466 

19  24  53-5 

10.755 

23 

1950    9.76 

2. 1810 

S.26    9  43.9 

6-139 

23 

21  28  57.67 

1.9423 

S.1914    5.9 

10.83a 

THl 

FRSD^ 

LY  14. 

SATi 

URDA 

Y  16. 

0 

X9  52  20.47 

9.1759 

S.26    3  32.0 

6.258 

0 

21  30  54.08 

1.9380 

S.19    3  13.7 

10.908 

I 

19  54  30.87 

2.X708 

25  57  12.9 

6.377 

I 

21  32  50.23 

1.9338 

18  52  17.0 

10.983 

2 

19  56  40.97 

3.X657 

25  50  46.8 

6.494 

2 

21  34  46.13 

X.9297 

18  41  15.7 

XX.058 

3 

19  58  50.76 

2.X605 

25  44  13.6 

6.6xx 

3 

21  36  41.79 

X.9256 

18  30  lO.O 

xx.x3a 

4 

20    I    0.23 

3.X553 

25  37  33.5 

6.727 

4 

21  38  37.20 

1.9214 

18  18  59.8 

xx.ao6 

5 

20    3    9.40 

3.1502 

25  30  46.4 

6.843 

5 

21  40  32.36 

1.9173 

18    745.3 

1Z.278 

6 

20    5  18.25 

3.1449 

25  23  52.5 

6.955 

6 

21  42  27.28 

1.9134 

17  56  26.5 

IX. 349 

7 

20    7  26.79 

2.1398 

25  16  51.8 

7.067 

7 

21  44  21.97 

1.9095 

1745    3.4 

ix.4ao 

8 

20    9  35.02 

a.X346 

25    944.4 

7.X79 

8 

21  46  16.42 

1.9057 

17  33  36.1 

1X.490 

9 

20  II  42.94 

2.1293 

25    230.3 

7.291 

9 

21  48  10.65 

x.gotg 

17  22    4.6 

11.559 

10 

20  13  50.54 

2.X24X 

24  55    9.5 

7.40X 

10 

21  50     4.65 

X.898X 

17  10  29.0 

XI. 627 

II 

20  15  57-83 

2.tx88 

24  47  42.2 

7.509 

II 

21  51  58.42 

1.8944 

x6  58  49.3 

11.695 

12 

20  18    4.80 

3.1x36 

24  40    8.4 

7.6x7 

12 

21  53  51-98 

x.a90o 

16  47    5.6 

X1.762 

13 

20  20  11.46 

2.1084 

24  32  28.1 

7.7«5 

13 

21  55  45-32 

1.887a 

x6  35  17-9 

ii.8a8 

H 

20  22  17.81 

2.1032 

24  24  41.4 

7.832 

14 

21  57  38.44 

1.8837 

16  23  26.2 

11.893 

15 

20  24  23.84 

a. 0979 

24  16  48.3 

7.937 

15 

21  59  31-36 

X.88Q3 

16  II  30.7 

11.958 

16 

20  26  29.56 

3.0928 

24    8  49.0 

8.041 

16 

22      I  24.07 

X.8708 

15  59  31.3 

12.022 

17 

20  28  34.97 

2.0876 

24    043.4 

8.144 

17 

22     3  16.58 

1.8735 

15  47  28.0 

12.086 

18 

20  30  40.07 

2.0824 

23  52  31.7 

8.247 

18 

22     5     8.89 

X.8702 

15  35  2X.O 

I3.X48 

19 

20  32  44.86 

2.0772 

23  44  13.8 

8.349 

19 

22     7      1. 00 

X.8669 

15  23  10.3 

12.209 

20 

20  34  49.33 

2.0720 

23  35  49.8 

8.450 

20 

22     8  52.92 

1.8638 

15  10  55.9 

13.370 

21 

20  36  53.50 

2.0668 

23  27  19.8 

8.549 

21 

22  10  44.66 

X.8607 

.    14  58  37-9 

12.330 

22 

20  38  57.35 

2.06x7 

23  18  43.9 

8.648 

22 

22  12  36.21 

1.8577 

14  46  16.3 

ia.389 

23 

20  41    0.90 

2.0566 

23  10    2.1 

8.746 

23 

22  14  27.58 

1.8547 

14  33  5X.2 

xa.448 

M 

2043  4.14 

3.0514 

S.23    I  14.4 

8.843 

24 

22  16  18.77 

x.8sx8 

S.14  21  22.5 

M.507 

I9I2- 
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THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Diff. 

Diff. 

Diff. 

Diff. 

Hour. 

Right  Ascension. 

for 
xMin. 

Declination. 

for 
X  Min. 

Hour. 

Right  Asceiwion. 

for 
xMin. 

Declination. 

for 
xMxn. 

SUNDAY 

17. 

TUESDAY  19. 

h     m      s 

s 

0         t           m 

M 

h    m       s 

s 

Of            m 

m 

0 

22  16  18.77 

X.8518 

S.I4  21  22.5 

Xa.507 

0 

23  43    9-03 

1*7944 

S.  3  27  14.2 

14.4^ 

I 

22  18     9.79 

X.8489 

14    8  50.4 

X2.5fi4 

I 

23  44  56.71 

1.7950 

3  12  44.3 

I4.5XX 

2 

22  20     0.64 

X.8463 

13  56  14.8 

X2.62X 

2 

23  46  44-43 

1.7958 

2  58  12.9 

14.535 

3 

22  21  51.33 

1.8435 

13  43  35-9 

12.677 

3 

23  48  32.20 

1.7966 

2  43  40. 1 

14.55* 

4 

22  23  41.86 

X.8408 

13  30  53-6 

X2.73a 

4 

23  50  20.02 

1.7975 

229     5.9 

I4.58X 

5 

22  25  32.23 

X.8382 

13  18    8.0 

xa.787 

5 

23  52    7.90 

1.7984 

2  14  30.4 

x4>6oa 

6 

22  27  22.44 

X.8357 

13    5  19-2 

X2.840 

6 

23  53  55-83 

1.7994 

I  59  53.7 

14.629 

7 

22  29  12.51 

I. 8331 

12  52  27.2 

X2.893 

7 

23  55  43.83 

1.8006 

1  45  15-7 

14.643 

8 

22  31      2.43 

X.8308 

12  39  32.0 

12.946 

8 

23  57  31.90 

X.8018 

I  30  36.6 

X4.66t 

9 

22  32  52.21 

X.8385 

12  26  33.7 

12.998 

9 

23  59  20.04 

X.8030 

I  15  56.4 

14.679 

10 

22  34  41.85 

X.8263 

12  13  32.3 

13.049 

10 

0    I    8. 26 

1.8044 

I     I  15.1 

14.697 

II 

22  36  31-36 

I. 8341 

12    0  27.8 

13.099 

II 

0    2  56.57 

1.8059 

0  46  32.7 

14.7x5 

12 

22  38  20.74 

x.82ao 

II  47  20.4 

13.148 

12 

0    4  44-97 

1.8074 

0  31  49.3 

X4.73X 

13 

22  40  10.00 

X.8200 

II  34  lO.O 

13. 197 

13 

0    6  33.46 

X.8090 

0  17    5.0 

14.746 

14 

22  41  59.14 

x.8x8o 

II  20  56.7 

13.246 

14 

0    8  22.05 

X.8107 

S.  0    2  19.8 

14.760 

15 

22  43  48.16 

X.8160 

II      740.5 

13.394 

15 

0  10  10.75 

1.8x25 

N.  0  12  26.2 

X4.773 

i6 

22  45  37-07 

x.8x4a 

10  54  21.4 

13.34a 

16 

0  II  59-55 

1.8x43 

0  27  13.0 

X4.787 

17 

22  47  25.87 

1.8x25 

1040  59.5 

13.388 

17 

0  13  48.47 

X.8163 

0  42    0.6 

X4.799 

i8 

22  49  14.57 

I. 8108 

10  27  34.9 

13.433 

18 

0  1537-51 

X.8X83 

0  56  48.9 

14.8x0 

19 

2251      3.17 

1.8092 

10  14     7.5 

13.478 

19 

0  17  26.67 

X.8204 

I  11  37.8 

X4.831 

20 

22  52  51.67 

X.8076 

10     037.5 

X3.5«3 

20 

0  19  15.96 

x.82a6 

I  26  27.4 

14.831 

21 

22  54  40.08 

X.8062 

9  47    4-8 

13.567 

21 

0  21     5.38 

X.8248 

I  41  17.5 

14.839 

22 

22  56  28.41 

X.8048 

9  33  29-5 

13.609 

22 

0  22  54.94 

X.8272 

I  56    8.1 

14.847 

23 

22  58  16.65 

1.8033 

S.  9  19  51.7 

13.651 

23 

0  24  44.64 

X.8296 

N.  2  10  59.2 

14.854 

MO 

►NDA\ 

'  18. 

WED 

NESD 

AY  20, 

0 

23    0    4.81 

1.802X 

S.  9    6  II. 4 

13.69a 

0 

0  26  34.49 

x.83a2 

N.  a  25  50.6 

X4.860 

z 

23    I  52.90 

X.8009 

8  52  28.6 

13.733 

I 

0  28  24.50 

X.8348 

2  40  42.4 

X4.866 

2 

23    3  40-92 

1.7998 

8  38  43.4 

13.773 

2 

0  30  14.66 

1.8374 

2  55  34-5 

X4.870 

3 

23    5  28-88 

1.7988 

8  24  55.8 

13.8x3 

3 

0  32    4.99 

1.8402 

3  10  26.8  1  14.873 

4 

23    7  16.78 

1-7978 

8  II    5.8 

13.853 

4 

0  33  55-48 

1.8430 

3  25  19.3    14.876 

5 

23    9    4.62 

X.7969 

7  57  13-5 

13.^1 

5 

03546.15 

X.8460 

3  40  II. 9 

14.877 

6 

23  10  52.41 

1.796X 

7  43  18.9 

X3.928 

6 

0  37  37-00 

X.8490 

3  55    4.6 

X4.878 

7 

23  12  40.15 

1.7953 

7  29  22.1 

13.965 

7 

0  39  28.03 

1.852X 

4    9  57.3 

X4.878 

8 

23  14  27.85 

1.7947 

7  15  23.1 

14.003 

8 

0  41  19.25 

1.8553 

4  24  50.0 

14.877 

9 

23  16  15.51 

X.7941 

7    I  21.9 

14. 038 

9 

0  43  10.66 

1.8585 

4  39  42.6 

14.875 

lO 

23  18    3.14 

X.7956 

6  47  18.6 

14.072 

10 

045    2.27 

x.86t9 

4  54  35-0 

14.872 

II 

23  19  50.74 

1.793a 

6  33  13.3 

14.X06 

II 

0  46  54.09 

1.8652 

5    9  27.2 

14. 868 

12 

23  21  38.32 

i.79«8 

6  19    5.9 

14.140 

12 

0  48  46. 1 1 

X.8688 

5  24  19. 1 

14.863 

13 

23  23  25.88 

x.79a5 

6    4  56.5 

14.173 

13 

0  50  38.35 

1.8725 

5  39  10.7 

14. 857 

14 

23  25  13-42 

1.79*3 

5  50  45-2 

X4.ao4 

14 

0  52  30.81 

X.8762 

5  54    1.9    X4.849 

15 

23  27    0.95 

1.79W 

5  36  32.0 

14.235 

15 

0  54  23- 49 

1.8799 

6    8  52.6  '  X4.84X 

16 

23  28  48.48 

i,79»i 

5  22  17.0 

14.067 

16 

0  56  16.40 

1.8838 

6  23  42.8 

14.83a 

17 

23  30  36.00 

1,7911 

5    8    0.0 

14.297 

X7 

058    9-55 

X.8878 

6  38  32.5     M.82a 

18 

23  32  23.53 

J.79« 

4  53  41-3 

X4.326 

18 

I    0    2.93 

X.8918 

6  53  21.5    X4.81X 

19 

23  34  "-07 

x.79a4 

4  39  20.9 

14.355 

19 

1     I  56.56 

1.8959 

7    8    9.8  ■  14:799 

20 

23  35  58.62 

1.7927 

4  24  58.7 

14.38a 

20 

I    3  50.44 

X.9002 

7  22  57.4 

14.787 

21 

23  3746.18 

x.79a9 

4  10  35.0 

X4.409 

21 

I    544-58 

1.9045 

7  37  44-2 

14.772 

22 

23  39  33-77 

X.7933 

3  56    9.6 

14.436 

22 

I    738.98 

X.9088 

7  52  30.0 

14.756 

33 

23  41  21.38 

X.7938 

3  41  42.7 

14.46a 

23 

I    933.64 

1.9x32 

8    7  14.9 

14.739 

a4 

2343    9.03 

x*7944 

S.  3  27  14.2 

14.487 

24 

I  II  28.57 

1.9x77 

N.  8  21  58.7 

I4.7tl 

X. 
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Diff. 

Diff. 

Diff. 

Diff. 

Hoar. 

Right  Ascension. 

for 
X  Min. 

Declination. 

for 
iMin. 

Hour. 

Right  AscensioiL 

for 
iMin. 

DecUnatlQii. 

for 
1  Min. 

THt 

rRSD/ 

LY   21. 

SATURDAY  23. 

h    m        8 

8 

9           »                M 

n 

h    m       s 

s 

Q           1                M 

n 

O 

I  II  28.57 

1.9177 

N.  8  21  58.7 

14.721 

0 

2  50  16.99 

a. 2267 

N.I9     23     26.0 

12.373 

I 

I  13  23.77 

1.9224 

8  36  41.4 

14.703 

I 

2  52  30.83 

2.3346 

19  35  39.6 

13. 18a 

2 

I   15  19.26 

1.927a 

8  51  23.0 

14.683 

2 

25445.14 

3.2426 

19  47  47.8 

12.090 

3 

I   17  15-03 

1.9319 

9    6    3.3 

14.663 

3 

2  56  59.94 

2.2507 

19  59  50.4 

11.997 

4 

z  19  11.09 

X.9368 

9  20  42.4 

X4.639 

4 

2  59  15.22 

2.2587 

20  II  47.4 

11.903 

5 

I   21      7.45 

I.94«8 

9  35  20.0 

14.615 

5 

3    I  30.98 

3.3668 

20  23  38.6 

11.803 

6 

I   23     4.  II 

1.9468 

9  49  56.2 

14.591 

6 

3    3  47.23 

3.3749 

20  35  23.8 

11.704 

7 

I   25      1.07 

I.95I9 

lo    4  30.9 

14.565 

7 

3    6    3.97 

3.3831 

2047    3.1 

11.604 

8 

I  a6  58.34 

X.9572 

10  19    4.0 

14.537 

8 

3    8  21.20 

2.2913 

20  58  36.3 

11.503 

9 

I  28  55.93 

1.9625 

10  33  35.4 

14.508 

9 

3  10  38.92 

2.2994 

21  10    3.3 

11.397 

lO 

I  30  53.84 

1.9678 

10  48    5.0 

14.478 

10 

3  12  57.13 

2.3076 

21  21  23.9 

IX. 290 

II 

I  32  52.07 

1.9733 

II    2  32.8 

14.448 

II 

3  15  15.83 

2.3x58 

21  32  38.1 

IX. 183 

12 

I  34  50.64 

1.9789 

II  16  58.8 

14.416 

12 

3  17  35.03 

2.3241 

21  43  45.7 

11.071 

13 

I  36  49. 54 

1.9844 

II  31  22.7 

14.38a 

13 

3  19  54.72 

2.3323 

21  54  46.6 

10.959 

14 

I  38  48.77 

1.9901 

II  45  44.6 

14.347 

14 

3  22  14.91 

2.3406 

22    5  40.8 

10.845 

15 

1  40  48.35 

1.9959 

12     0     4.4 

14.3" 

15 

3  24  35.59 

2.3488 

22  16  28.0 

10.729 

16 

I  42  48.28 

3.0018 

12  14  21.9 

14.273 

16 

3  26  56.77 

2.3571 

22  27    8.3 

10.613 

17 

I  44  48.57 

2.0078 

12  28  37.2 

X4.234 

17 

3  29  18.44 

2.3653 

22  37  41.4 

10.493 

18 

I  46  49.21 

2.0138 

12  42  50.0 

14. 193 

18 

3  31  40.60 

a. 3735 

22  48    7.3 

10.371 

19 

I  48  50.22 

2.0198 

12  57     0.4 

14.152 

19 

3  34    3.26 

2.3817 

22  58  25.9 

10.347 

20 

I  50  51.59 

2.0260 

13  II      8.3 

14.109 

20 

3  36  26.41 

a. 3899 

23    8  37.0 

10. 123 

21 

I  52  53.34 

3.0323 

13  25  13.5 

14.064 

21 

3  38  50.05 

2.3981 

23  18  40.5 

9.995 

22 

I  54  55.47 

2.0387 

13  39  16.0 

14. 018 

22 

3  41  14.18 

2.4063 

23  28  36.4 

9.866 

23 

I  56  57.98 
FF 

2.0450 
tlDAY 

N.13  53  15.7 
'  22. 

13.971 

23 

3  43  38.80 
SU 

2.4144 
NDAY 

N.23  38  24.4 
'  24. 

9.734 

0 

I  59    0.87 

2.0515 

N.14    7  12.5 

13.922 

0 

3  46    3.91 

2.4226 

N.23  48    4.5 

9.603 

I 

2    I    4.16 

3.0581 

14  21    6.3 

13.872 

I 

3  48  29.51 

a.4307 

23  57  36.6 

9.468 

2 

2    3    7.84 

2.0647 

1434  57.1 

13*830 

2 

3  50  55.59 

2.4387 

24    7    0.6 

9.331 

3 

2    5  11.92 

2.0713 

14  48  44.7 

13.766 

3 

3  53  22.16 

2.4467 

24  16  16.3 

9.19a 

4 

2     7  16.40 

2.0781 

15    2  29.0 

13.711 

4 

3  55  49.20 

2.4547 

24  25  23.6 

9.05a 

5 

2     9  21.29 

2.0850 

15  16  lO.O 

13.655 

5 

3  58  16.72 

3.4627 

24  34  22.5 

8.9x0 

6 

2  II  26.60 

2.0919 

15  29  47.6 

13.597 

6 

4    044.72 

2.4706 

24  43  12.8 

8.766 

7 

2  13  32.3a 

2.0989 

15  43  21.6 

13.537 

7 

4    3  13.19 

2.4783 

24  51  54.4 

8.630 

8 

2  15  38.47 

2.X060 

15  56  52.0 

13.476 

8 

4    542.12 

2.4861 

25    0  27.2 

8.473 

9 

2  17  45.04 

2.x 130 

16  10  18.7 

13.413 

9 

4    8  11.52 

2.4938 

25    8  51. 1 

8.323 

10 

2  19  52.03 

3.1303 

16  23  41.6 

13.348 

10 

4  10  41.38 

2.5014 

25  17    6.0 

8.17a 

n 

2  21  59.46 

2.1275 

1637    0.5 

13.283 

II 

4  13  11.69 

2.5089 

25  25  11.7 

8.018 

12 

2  24     7.33 

2.1348 

16  50  15.5 

13.3x6 

12 

4  15  42.45 

2.5164 

25  33    8.2 

7.B64 

13 

2  26  15.63 

3.1421 

17    3  26.4 

13.146 

13 

4  18  13.66 

2.5239 

25  40  55.4 

7.707 

i^ 

2  28  24.38 

2.1496 

17  16  33.0 

13.075 

14 

4  20  45.32 

2.5312 

254833.1 

7.549 

^5 

23033.58 

2.1570 

17  29  35-4 

13.003 

15 

4  23  17.41 

2.5384 

25  56    1.3 

7.390 

16 

2  32  43.22 

2.1645 

17  42  33.3 

13.928 

16 

4  25  49.93 

a. 5455 

26    3  19.9 

7.228 

17 

2  34  53.32 

3.1723 

17  55  26.7 

13.853 

17 

4  28  22.87 

2.55a6 

26  10  28.7 

7.064 

18 

2  37    3.88 

3.1798 

18    8  15.5 

12.775 

18 

4  30  56.24 

2.5596 

26  17  27.6 

6.899 

19 

2  39  14.90 

2. 1875 

18  20  59.7 

12.696 

19 

4  33  30.02 

2.5664 

26  24  16.6 

6.733 

20 

2  41  26.38 

2.1952 

18  33  39.0 

12.614 

20 

4  36    4.21 

2.573a 

26  30  55.6 

6.566 

21 

2  43  38.33 

2.2030 

x8  46  13.4 

12.532 

21 

4  38  38.80 

3.5798 

26  37  24. 5 

6.396 

22 

2  45  50.74 

3.aio8 

18  58  42.8 

12.447 

22 

4  41  13.78 

2.5863 

26  43  43. 1 

6.234 

23 

2  48    3.63 

3.2187 

19  II    7.0 

12.360 

23 

44349.15 

a. 5927 

26  49  51.4 

6.052 

24 

1    2  50  16.99 

3.3367 

N.19  23  26.0 

12.372 

24 

4  46  24.90 

3.5990 

N.26  55  49.3 

5.878 
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XI. 


GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Die 

Diff. 

1 

1 

DifF. 

Difir 

ffi^lit  A^«»^m«f5^ 

for 
xllin. 

for 
xllin. 

Hour. 

Right  Ascansion.; 

for 
I  Min. 

Declinotion. 

for 
iMin. 

MONDAY  25. 

WEDNESDAY  27. 

b     m       B 

8 

or             1* 

m 

b    m      2 

2 

or            •> 

m 

o 

4  46  24.90 

s*S99o 

N.26  55  49.3 

5.878 

0 

6  55  16.29 

2.6978 

N.27  57  25.0 

3-500 

X 

4  49    I-03 

a.6osz 

27    I  36.7 

5.701 

I 

6  57  58.08 

2.6952 

27  53  49. 1 

3.69* 

2 

4  51  37-51 

S.6IIO 

27    7  13-4 

5.5*3 

2 

7    039.71 

2.6923 

27  50    1.3 

3-895 

3 

4  54  14-35 

2.6169 

27  12  39-5 

5- 343 

3 

7    3  21.16 

2.6893 

27  46    1.7 

4-091 

4 

4  56  51-54 

S.6827 

27  17  54.8 

5.165 

4 

7    6    2.42 

2.6861 

27  41  50-4 

4.986 

5 

4  59  «9-07 

2.6003 

27  22  59.3 

4.9B4 

5 

7    843.49 

2.6608 

27  37  a7.4 

4.48X 

6 

5    «    6.93 

a.^38 

27  27  52.9 

4.80Z 

6 

7  XI  24.36 

2.6793 

27  32  52.7 

4.674 

7 

5    4  45-12 

9.6990 

27  32  35-4 

4.6x7 

7 

7  14    5.01 

2.6756 

27  28    6.4 

4.867 

8 

5    723-61 

2.6441 

2737    6.9 

4.43a 

8 

7  16  45-43 

2.^x8 

27  23    8.6 

5.059 

9 

5  xo    2.41 

2.6493 

27  41  27.2 

4.«4S 

9 

7  19  25.62 

2.6678 

27  17  59.3 

5.050 

to 

5  12  41.51 

2.6541 

27  45  36.3 

4.057 

10 

7  22    5.56 

2.6636 

27  X 2  38.6 

5.440 

II 

5  15  20.89 

2.6586 

27  49  34-1 

3.869 

II 

7  24  45.25 

2.6593 

27    7    6.5 

5.609 

12 

5  18    0.54 

2.6631 

27  53  20.6 

3.679 

12 

7  27  24.68 

0.6548 

27    I  23.x 

5.8X7 

13 

5  20  40.46 

2.6675 

27  56  55.6 

3.488 

13 

730    383 

2.6302 

26  55  28.5 

6.  003 

14 

5  23  20.63 

2.^X6 

28    0  19.2 

3.097 

14 

7  32  42.70 

2.6455 

26  49  22.7 

6.189 

15 

5  26    1.05 

2.6755 

28    3  31.2 

3.X03 

15 

7  35  21.29 

2.6407 

2643    5.8 

6.373 

i6 

5  28  41.70 

a. 6793 

28    6  31.6 

2.909 

16 

7  37  59-58 

a.6356 

26  36  38.0 

6.555 

17 

5  31  22.57 

28    9  20.3 

2.715 

17 

7  40  37.56 

a.6304 

26  29  59.2 

6.737 

i8 

5  34    3.65 

2.6B64 

28  XI  57.4 

2.590 

18 

7  43  15.23 

2.6252 

26  23    9.6 

6.9x7 

19 

5  36  44-94 

2.6B97 

29  14  22.7 

2.303 

19 

74552.58 

2.619B 

26  16    9.2 

7.097 

20 

5  39  26.41 

2.6927 

28  16  36.2 

2.106 

20 

7  48  29.60 

2.6143 

26    8  58.0 

7-074 

21 

5  42    8.06 

a. 6955 

28  18  37.8 

1.928 

21 

7  51    6.29 

2. 6066 

26    I  36.3 

7.4»8 

22 

5  44  49-87 

2.69B2 

28  20  27.6 

X.73X 

22 

7  53  42.63 

2.6008 

2554    4.1 

7-603 

^3 

5  47  31-84 
TU 

2.7007 

ESDA 

N.28  22    5.5 
Y  26. 

1.532 

23 

7  56  18.63 
THl 

2.307X 

JRSDi 

N.25  46  21.4 
\Y  28. 

7.798 

O 

5  50  13-95 

2.7029 

N.28  23  31.4 

x.33a 

0 

7  58  54.28 

2.S9IX 

N.25  38  28.3 

7.970 

i 

5  52  56.19 

2.7050 

28  24  45.3 

1.132 

X 

8    I  29.56 

2.5850 

25  30  25.0 

8.X39 

2 

5  55  38.55 

2.706B 

28  25  47.2 

0.931 

2 

8    4    4.48 

2.5789 

25  22  1 1.6 

8.306 

3 

5  58  21.01 

2.7065 

28  26  37.0 

0.730 

3 

8    6  39.03 

0.5707 

25  13  48. 1 

8.475 

4 

6    I    3.57 

2.7ZOZ 

28  27  14.8 

0.529 

4 

8    9  13.20 

0.56^3 

25    5  14.6 

8.641 

5 

6    3  46.22 

2.7114 

28  27  40.5 

0.327 

5 

8  II  46.99 

0.5600 

24  56  31.2 

8.805 

6 

6    6  28.94 

a.  7125 

28  27  54.0 

+  O.X25 

6 

8  14  20.40 

2.5536 

24  47  38.0 

8.967 

7 

6    9  11.72 

2.7x33 

28  27  55-5 

-0.077 

7 

8  16  53.42 

0.5470 

243835.1 

9.X08 

8 

6  II  54-54 

2.7x40 

28  27  44.8 

0.280 

8 

8  19  26.04 

2.5404 

24  29  22.6 

9.087 

9 

6  14  37.40 

2.7146 

28  27  21.9 

0.482 

9 

8  21  58.27 

0.5338 

24  20    0.6 

9.444 

lO 

6  17  20.29 

2.7148 

28  26  46.9 

0.684 

10 

8  24  30. 10 

0.5071 

24  10  29.3 

9.600 

II 

6  20    3.18 

2.7x49 

28  25  59.8 

0.887 

II 

8  27    1.52 

0.5003 

24    0  48.7 

9*754 

12 

6  22  46.08 

2.7x48 

28  25    0.5 

1.090 

12 

8  29  32.54 

0.5x35 

23  50  58.8 

9.907 

13 

6  25  28.96 

a.7X44 

28  23  49.0 

1.292 

13 

832    3.14 

0.5066 

23  40  59-9 

10.057 

14 

6  28  II. 81 

2.7x38 

28  22  25.4 

X.494 

14 

8  34  33.33 

a.  4997 

23  30  52.0 

to.  006 

15 

6  30  54.62 

2.7131 

28  20  49.7 

1.697 

15 

837    3.10 

a.4«7 

23  20  35.2 

X0.SS3 

i6 

6  33  37.38 

2.7x22 

28  19    X.8 

1.899 

16 

8  39  32.45 

0.4857 

23  10    9.7 

XO.498 

17 

6  36  20.08 

2.7111 

28  17    1.8 

2.100 

17 

8  42    1.38 

a.4787 

22  59  35.5 

X0.641 

i8 

6  39    2.71 

2.7098 

28  14  49.8 

2.301 

18 

8  44  29.89 

a.47X7 

22  48  52.8 

XO.783 

19 

6  41  45.25 

«.7o83 

28  12  25.7 

2.502 

19 

8  46  57.98 

0.4646 

22  38    1.6 

10.993 

20 

6  44  27.70 

2*7<o66 

28    9  49-5 

2.703 

20 

8  49  25.64 

a.4574 

22  27    2.0 

XI. 062 

21 

6  47  10.04 

2.7046 

28    7    1.3 

2.903 

21 

8  51  52.87 

0.45<>3 

22  15  54.2 

11.X98 

22 

6  49  52.25 

2.7015 

28    4    1.2 

3.X02 

22 

8  54  19.68 

•-4433 

22    438.3 

XX.330 

23 

6  52  34-34 

2.7003 

28    0  49. 1 

3.30a 

23 

8  56  46.06 

0.4360 

21  53  14.4 

XI.464 

34 

6  55  16.29 

2.6978 

N.27  57  25.0 

3.500 

24 

8  59  12.02 

0.4090 

N.2I  41  42.6 

XX.59S 

xn. 


NOVEMBER,  1912. 


133 


GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Diff. 

Diff. 

Diff. 

Diff. 

Hoar. 

Right  Ascension. 

for 
xllin. 

Declination. 

for 
iMin. 

Hoar. 

Right  Ascension. 

for 
xMin. 

Declination. 

for 
xMin. 

FRIDAY  29. 

SUNDAY,  DECEMBER  i. 

h     m       s 

s         1         •     '        " 

ft 

h     m       s 

s 

p      »        *t 

H 

0 

8  59  12.02 

3.4990  N.2I  41  42.6 

XX. 595 

0 

zo  48    8.23 

2.13x7 

N.IO  28  54.4 

I5.7«7 

I 

9    I  37-54 
9    4    2.64 

3.42x8 
a.4147 

21  30     3.0 
21  18  15.8 

".723 
IZ.850 

2 

3 

9    6  27-31 

2.4076 

21    6  21.0 

XI.976 

4 

9    851.55 

2.4004 

20  54  18.7 

X2.I0O 

5 

9  II  15.36 

a.  3933 

20  42     9.0 

X2.222 

6 

9  13  38.75 

2.3863 

20  29  52.1 

I2.34X 

7 

9  16    1. 71 

a. 379a 

20  17  28.1 

X2.458 

8 

9  18  24.25 

2.37ax 

20     4  57.1 

13.575 

9 

9  20  46.36 

2.3651 

19  52  19. 1 

12.690 

10 

9  23    8.06 

a. 3581 

19  39  34-3 

X2.803 

II 

9  25  29.33 

a.3510 

19  26  42.8 

X2.9X3 

12 

9  27  50.18 

«.544X 

19  13  44.8 

X3.03X 

13 

9  30  10.62 

«.337a 

19    0  40.3 

X3.X28 

H 

9  32  30.64 

2.3303 

18  47  29.5 

X3.233 

15 

9  34  50.25 

a. 3234 

18  34  12.4 

13.337 

16 

9  37    9-45 

2.3x66 

18  20  49. 1 

13.438 

PHASES  OF  THE  MOON. 

17 

9  39  28.24 

a.  3098 

18     7  19.8 

X3.538 

18 

9  41  46.63 
9  44    4.62 

2.3032 
2.2965 

17  53  44-6 
1740    3-5 

X3.636 
X3.73a 

19 

20 

9  46  22.21 

a.  2899 

17  26  16.8 

13.826 

d       h      xn 

Last  Quarter    .     .   Nov.      i  15  37.6 

21 
22 

9  48  39.41 
9  50  56.21 

2.1833 
2.2768 

17  12  24.4 
16  58  26.6 

13.918 
14. 008 

(C 

23 

9  53  12.62 

2.2703 

N.i6  44  23.4 

14.098 

• 

New  Moon 8  14     4.8 

SAT 

URDAY  30. 

3) 

First  Quarter    .     .     .     .    16  10  43.3 

0 

9  55  28.65 

2.2639 

N.16  30  T4.8 

X4.X86 

0 

Full  Moon 24    4  12.2 

I 

9  57  44-29 

2.2576 

16  16    i.i 

X4.370 

(C 

Last  Quarter    .     .     .     .    30  23     4.8 

2 

9  59  59-56 

10     2  14.45 

2.2513 
a.«45i 

z6    I  42.4 
1547  18.7 

X4.3S3 
X4.436 

3 

4 

10    4  28.97 

2.2390 

1532  50-1 

14.5x6 

.       1. 

5 

10    643.13 

3.2339 

15  18  16.8 

X4.594 

d        n 

6 

10    8  56.92 

2.2269 

15    338.8 

X4.671 

(C 

Perigee Nov.       2  22.9 

7 
8 

10  II  10.36 
10  13  23.44 

a.92XO 

14  48  56.3 
1434    9-3 

X4.746 
X4.819 

AooGree               .     .          •     .is  22.  S 

J*.  m4A1# 

2.2I5X 

Perigee 27  22.7 

9 

10  15  36.17 
10  17  48.55 

2.2093 

14  19  18.0 

X4.89X 

10 

2.3035 

14       4    22.4 

X4.96r 

II 

10  20     0.59 

a.X979 

13  49  22.7 

X5.039 

12 

10  22  12.30 

2.1923 

13  34  18.9 

X5.096 

13 

10  24  23.67 

2.X868 

13  19  II. 2 

X5.160 

14 

10  26  34.72 

2. 18x4 

13    3  59.7 

X5.a33 

15 

10  28  45.44 

2.176X 

12  48  44.4 

15.383 

16 

10  30  55.85 

2.1708 

12  33  «5-5 

I5>345 

17 

1033     5.94 

2.X656 

12  18    3.0 

X5.403 

18 

10  35  15.72 

3.X605 

12    2  37.1 

15.460 

19 

10  37  25.20 

a.x555 

II  47    7-8 

15.5x5 

20 

10  39  34-38 

3.1506 

II  31  35.3 

X5.568 

21 

10  41  43.27 

3.1458 

II  15  59.6 

15.62X 

22 

10  43  51.87 

3. 14x0 

II    0  20.8 

X5.673 

23 

10  46    0. 19 

a.  1363 

10  44  39.0 

x5.7ao 

24 

10  48    8.23 

a.x3i7 

N.io  28  54.4 

X3.767 
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AT  GREENWICH  APPARENT  NOON. 


Day  of 
the  Week. 


SUN. 

Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

SUN. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

SUN. 

Mon. 
Tues. 
Wed. 

Thur. 

Frid. 

Sat 

SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 
SUN. 
Mon. 
Tues. 

Wed. 


og 


I 

2 

3 

4 

5 
6 

7 
8 


lO 

II 

12 

13 

15 

i6 

17 
i8 

20 
21 

22 
23 

24 

25 
26 

27 

28 
29 

30 
31 

32 


THE  SUN'S 


Apparent  Right 
Aacension. 


m 


6  28  56.08 

6  33  15-52 
6  37  35.60 

6  41  56.29 
64617.59 
6  50  39.46 

655    1.87 

6  59  24.79 

7  348.18 

7  8  12.01 
712  36.25 
7  17    0.87 

7  21  25.82 
72551.08 
7  30  16.63 

7  34  42.41 
7  39  8.40 
7  43  34-56 

748  0.85 
7  52  27.26 

7  56  53-74 

8  I  20.26 

8  546.78 
8  10  13.29 

8  14  39-77 
8  19   6.16 

8  23  32.44 

8  27  58.59 
8  32  24.58 
8  36  50.38 
8  41  15.94 


18  45  41.24 


DiCfor 
I  Hour. 


8 

0.795 
0.823 

0.850 

0.875 
0.899 
0-923 

0.945 
0.965 

0.984 


001 

018 

047 
059 
070 

079 

087 

093 

098 
102 
104 

105 
105 
103 

lOZ 

097 

092 

086 
079 

070 
060 


11.050 


•Apparent  Dedi- 

netion. 


Diff.  tor 
z  Hoor. 


S.  21  48  II.5 

21  57  21.5 

22  6     6.2 


-23.44 
22.40 

21.34 


22  14  25.3  ■  —20.27 
22  22  18.6  '  19.18 
22  29  45.7  '     18.08 

6.97 
5.86 

4-74 

3-61 

2.47 
1.33 


22  36  46.5 
22  43  20.7 

22  49  28.0 

2255  8.2 

23  021.2 

23  5  6.8 

23  924.8 

23  13  15.1 
23  16  37.6 

23  19  32.2 
23  21  58.8 
23  23  57-2 

23  25  27.5 
23  26  29.6 

2327  3-4 

2327  8.9 
23  26  46.2 

23  25  55.2 

23  24  36.0 
23  22  48.6 
23  20  33.0 

231749.3 

23  14  37.5 
23  10  57.7 

23  6  50.0 
S.23  2  14.8 


-10.18 
9.02 
7.85 

-  6.69 
5-52 

4-35 

-  3-18 
2.00 

-  0.82 

+  0.36 

1.54 
2.71 

+  3-38 
5.06 
6.23 

-«-  7.40 
8.57 

9.74 
10.90 

-HZ2.06 


eter. 


6 
6 
6 

6 
6 
6 


6 
6 

6 
6 
6 

6 
6 
6 

6 
6 
6 

6 
6 
6 

6 

6 
6 

6 
6 
6 

6 
6 
6 
6 


5.39 
5.53 
5.67 

5.81 

5.94 
6.07 

6.20 
6.32 
6.44 

6.56 
6.67 
6.78 

6.89 
6.99 
7.09 

7.18 

7.27 
7.36 

7-44 
7.51 
7.58 

7.64 
7.69 

7.74 

7.78 
7.81 

7.83 

7.85 
7.87 

7.89 

7.89 


6  17.89 


Sideraal  Sanation 


Time  of 
Semidi- 
amecer 


Me- 
ridian. 


70-25 

70.33 
70.41 

70.49 

70.57 
70.64 

70.71 
70.78 
70.85 

70.91 
70.96 
71.01 


•05 
.09 

•13 

.16 

.19 
.22 

.24 

.25 
.26 

.27 
.27 
.26 

-25 
.24 

.22 

.20 

-17 

•14 
.10 

.06 


of 
Time.  10  be 
SabtracCed 
firom 


Added  to 

Apparent 

Time. 


m 


10  55-93 
1033.12 

10    9.66 

9  45-58 
9  20.91 

8  55-67 

8  29.89 
8  3.61 
7  36.85 

7  9.65 
6  42.05 

6  14.06 

5  45-74 

517.11 
448.21 

419.07 

3  49-72 
3  20.20 

250-54 
2  20.78 

150.95 

I  21.07 
051.18 
021.31 


o    8.52 
o  38.27 

I  7.91 
1 37.43 

2     6.78 
2  35.93 

3    4.86 
3  33-52 


Diff. 

Cor 

iHonr. 


s 
0.936 

0.964 

0.990 


.015 

•039 
.063 

.085 
.105 
.124 

.141 

•157 
-173 

.186 
.198 
.209 

.218 
.226 
•232 

-237 

.241 
•244 

.245 
.245 
.243 

.241 

.237 

.232 

.226 

.218 

.210 
•  199 


1. 1 87 


NoTB. — The  mean  time  of  semldiameter  passing  may  be  found  by  subtracting  0.19  from  the  sidereal  time. 

The  sign  -  prefixed  (o  the  hourly  change  of  declination  Indicates  that  south  declinations  are  incr«asing,- 
tbe  sign  -t-  indicates  that  south  declinations  are  decreasing. 


n. 


DECEMBER,  1912. 
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AT  GREENWICH  MEAN  NOON. 


D«y  of 
the  Week. 


SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

SUN. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

SUN. 

Mon. 
Tues. 
Wed. 

Thur. 

Frid. 

Sat 

SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 
SUN. 
Mon. 
Tues. 

Wed. 


Q 


I 
2 

3 

4 

5 
6 

7 

8 


lO 

II 

12 

13 
14 
15 

i6 

17 
i8 

19 

20 
21 

22 

23 

24 

25 
26 

27 

28 
29 

30 
31 

32 


THE  SUN'S 


Apparent  Right 
Ascension. 


h     m       8 

6  28  58.05 
6  33  17.42 

6  37  37-43 

6  41  58.06 
6  46  19.29 
6  50  41.08 

^ss  3-42 

6  59  26.26 

7  3  49-57 

7  8  13.32 
7  12  37.48 
7  17    2.01 

7  21  26.88 
7  25  52.06 

7  30  17-52 

7  34  43-21 

7  39  9-" 
7  43  35-18 

748  1.39 
7  52  27.70 

7  56  54-09 

8  I  20.51 
8  546.94 
8  10  13.36 

8  14  39-74 
8  19    6.04 

8  23  32.23 

8  27  58.29 
8  32  24.19 
8  36  49.90 

841  15-37 


18  45  40.58 


Diff.  for 
z  Hour. 


s 
10.793 
10.820 

10.847 

10.872 
10.896 
10.919 

10.941 
10.96Z 
10.980 

10.997 
11.014 
IZ.029 

H.043 
11.055 
11.066 

11.075 
11.083 
11.089 

11.094 
z  1.098 

ZI.IOO 

IZ.ZOZ 
ZZ.IOZ 

IZ.099 

z  1.097 
ZZ.094 
ZZ.089 

ZZ.082 
z  1.075 
ZI.067 
z  1.057 


Apparent  Declina- 
tion. 


S.  21  48  15.7 

21  57  25.4 

22  6     9.8 

22  14  28.6 
22  22  21.6 
22  29  48.4 

22  36  48.9 
22  43  22.7 

22  49  29.8 

2255     9.8 

23  O  22.6 

23    5    8.0 

23    9  25.8 

23  13  15-9 
23  16  38.2 

23  19  32.7 
23  21  59.2 

23  23  57-5 

23  25  27.7 
23  26  29.6 

2327    3-4 

2327  8.9 
23  26  46.2 

23  25  55-2 

23  24  36.0 
23  22  48.7 
23  20  33.2 

23  17  49-5 
23  14  37.8 

23  10  58.2 

23    650.7 


Diff.  for 
X  Hour. 


ZZ.046    S.  23     2  15.5 


-23.42 
22.38 
2Z.32 

—20.25 
19.16 
z8.o6 

—16.96 

15.85 
14-73 

-Z3.60 
Z2.46 
ZZ.32 

— Z0.Z7 
9.0Z 
7.84 

-  6.68 

5-51 
4-34 

-  3-17 
Z.99 

-  0.82 

+  0.36 
Z.54 
2.7Z 

+  3.88 
5.06 
6.23 

+  7.40 
8.57 

9-73 
ZO.89 


Equation  of 

Time,  to  be 

Added  to 


Subtracted 

from 
Mean  Time. 


m 


10  55.76 
10  32.95 
10     9.49 

9  45-42 
9  20.75 

8  55-51 

8  29.74 
8    3.46 

7  36.71 

7  9-52 
6  41.92 

6  13.94 

5  45*63 

5  17.01 
448.11 

4  18.98 

3  49-64 
320.13 

2  50.48 
2  20.73 

150.91 

I  21.04 
051.16 
o  21.30 


o    8.52 
o  38.26 

I  7.89 
1 37.40 

2     6.74 
2  35.88 

3    4.80 


+"*o5     3  33-45 


Diff.  for 
z  Hour. 


8 
0.936 

0.964 

0.990 


.015 
.039 
.063 

.085 
.ZO5 
.Z24 

.Z4Z 

.157 
.173 

.z86 
.Z98 
.209 

.2Z8 

.226 
.232 

.237 

.241 

.244 

.245 
.245 

•243 

.24Z 

.237 

.232 
.226 

.218 

.2x0 

.199 


Z.Z87 


Sidereal  Time, 

or  Right  Ascen> 

sion  of  Mean 

Sun. 


h    m        s 

6  39  53.81 

6  43  50.36 
6  47  46.92 

65143.48 
6  55  40.04 

6  59  36.60 

7  333.16 

7  729.72 
711  26.28 

7  15  22.83 

7  19  19.39 
7  23  15.95 

7  27  12.51 
731    9.07 

7  35    5.63 

7  39  2.19 
7  42  58.75 
74655-31 

7  5051.86 

7  54  48.42 

7  58  44-98 

8  2  41.54 
8  638.10 
8  10  34.66 

8  14  31.22 
8  18  27.78 
8  22  24.34 

8  26  20.90 
8  30  17.46 
8  34  14.02 
8  38  10.58 


1842    7.14 


Non.— The  semidiameter  for  mean  noon  may  be  assumed  the  same  as  that  for  apparent  noon. 
The  sign '—  prefixed  to  the  hourly  change  of  declination  indicates  that  south  declina- 
tions ar<B  increasing ;  the  sign  4-  indicates  that  sonth  declinations  are  decreasing. 


DUSL  for  X  Hour, 
(Table  III.) 
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DECEMBER,  1912. 


ni. 


AT  GREENWICH  MEAN  NOON. 


I 

2 

3 

4 

5 
6 

7 

8 


lO 
ZI 
12 

13 

15 

i6 

17 
i8 

20 
21 

22 
23 

24 

25 

26 

27 


5> 


336 
337 
338 

339 
340 
341 

342 
343 
344 

345 

346 
347 

348 

349 
350 

351 
352 

353 

354 
355 
356 

357 
358 

359 

360 
361 
362 


THE  SUNS 


True  Longitade. 


28 

363 

29 

364 

30 

365 

31 

366 

32 

367 

248  57  24.4 

249  58  16.2 

25059  9.5 

251  60  4.1 

253  I  0.0 

254  I  57.1 

255  255.3 

256  3  54-6 

257  4  54-8 

258  5  55-8 

259  657.6 

260  8  0.0 

261  9  3.0 

262  10  6.6 

263  II  10.7 

264  12  15.2 

265  13  20.0 

266  14  25.2 

267  15  30.6 

268  16  36.3 

269  17  42.3 

270  18  48.6 

271  19  55.2 

272  21  2.1 

27322  9.3 
274  23  17.0 
2752425.1 

276  25  33.6 

277  26  42.6 
2782752.1 

279  29    2.0 

280  30  12.2 


A' 


56  42.0 

57  33.6 

58  26.7 

59  21. 1 
016.8 

1  13.7 

2  1 1.7 

3  10.8 

4  10.8 

5  H.6 
613.2 

715-5 

818.3 
921.7 

10  25.6 

11  29.9 

12  34.5 

13  39.4 

1444.7 

15  502 

16  56.0 

18  2.1 

19  8.5 

20  15.2 

21  22.2 

22  29.6 

23  37.5 

24  45-9 

25  54-7 

27  4.0 

28  13.7 

29  23.7 


Diff.  for 
I  Hour. 


152.13 
152.19 

152.25 

152.30 

152.35 
152.40 

152.45 

152.49 

152.52 

152.56 
152.59 
152.62 

152.64 
152.66 
152.68 

152.69 
152.71 
152.72 

152.73 

152.74 
152.76 

152.77 
152.78 

Z52.80 

152.81 
152.83 
152.85 

152.87 
152.89 
152.90 
152.92 

152.93 


Latitude. 


+0.37 
0.25 

+0.1 1 

—0.02 
0.15 
0.27 

—0.36 
0.44 
0.49 

—0.51 
0.50 
0.47 

—0.41 

0.33 
0.23 

—0.13 
—0.01 

+0.12 

+0.24 
0.35 

0-45 

+0.52 

0.57 
0.59 

+0.57 
0.52 

0.44 

+0-35 
0.23 

+0.09 

—0.05 

—0.18 


Loearithm  of  the 

Radius  Vector  of 

the  Earth. 


9.993  7719 

9-993  7076 
9-993  6451 

9.993  5842 

9-993  5248 
9.993  4669 

9.993  4105 

9.993  3556 
9-993  3021 

9.993  2500 

9.993  1995 
9.993  1506 

9.993  1034 
9*993  0580 
9-993  0145 

9.992  9730 
9.992  9337 
9.992  8966 

9.992  8619 
9.992  8296 
9.992  8000 

9-992  7731 
9-992  7490 
9.992  7278 

9.992  7096 
9.992  6943 
9.992  6818 

9.992  6720 
9.992  6648 
9.992  6601 
9.992  6577 

9.992  6576 


Diff.  for 
X  Hour. 


—27.2 
26.4 
25.7 

-25.0 
24.4 
23.8 

-23.2 
22.6 
22.0 

-21.4 
20.7 
20.0 

-19.3 
18.5 

17.7 

-16.8 

15.9 
15.0 

—14.0 
12.9 

XI.8 

— ia6 

9-4 
8.2 

-  7.0 

5.8 
4.6 

-  3.5 

2.5 

X.5 
-0.5 

+  0.4 


Mean  Time  of 
Sidereal  Noon. 


m 


7  1854.10 

71458.18 
711     2.27 

7    7    6.36 

7  3  10.44 
65914.53 

6  55  18.62 
651  22.70 
6  47  26.79 

6  43  30.88 

6  39  34-97 
6  35  39.05 

63143,14 
6  27  47.23 
62351.31 

6  19  55.40 

6  15  59.49 
6  12    3.57 

6   8    7.66 

6  4  "-75 
6   015.83 

5  56  19.92 
5  52  24.01 

548  28.10 

54432.18 
5  40  36.27 
5  36  40.36 

s  32  44.44 

5  28  48.53 
5  24  52.62 
5  20  56.70 

5x7  0.79 


NoTK.— The  longitudes  in  the  column  A  are  referred  to  the  true  equinox  of  their  own  date,  while 
those  in  the  column  A'  are  referred  to  the  mean  equinox  of  the  beginning  of  the  Bea- 
telian  fictitious  year. 


Diff.  for  1  Hour, 

—9^.8396. 

(Table  II.) 


IV. 


DECEMBER.  1912. 
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GREENWICH  MEAN  TIME. 


• 

•3 

a 

o 

o 

THE  MOON'S 

SEMIDIAMETER. 

HORIZONTAL  PARALLAX. 

UPPER  TRANSIT. 

AGE. 

O 

Noon. 

Midnight. 

Noon. 

Diff.  for 
z  Hour. 

Midnight. 

Diff.  for 
I  Honr. 

Meridian  of 
Greenwich. 

Diff.  for 
I  Hour. 

Noon. 

I 
2 

3 

16      7.5 
16      2.0 

15  55-8 

f           n 
16        4.8 

15  59-0 
15  52.5 

t        If 

59    4-8 
58  44-7 
58  22.0 

n 
-0.77 
0.90 
0.99 

t                 M 

58  55-1 
58  33-6 
58     9-9 

It 

-0.84 
0.95 
1-03 

h        m 
18    44.4 

1 9  30.8 

20    16.8 

m 
1.96 

1.92 

1.93 

d 
22.4 

234 
24.4 

4 

5 
6 

15  49-1 
15  41-8 
15  34-1 

15  45.5 
15  38.0 

15  30-1 

57  57-3 
57  30-6 
57    2.4 

—1.07 

I.I5 

I.2Z 

57  44-2 
57  16.7 

56  47-7 

—I.  1 1 
I.I8 
X.24 

21       3.8 

21  52.8 

22  44.2 

2.00 
2.09 

2. 19 

25.4 
26.4 

27.4 

7 
8 

9 

15  26.0 
15   17.8 

15     9-7 

IS  21.9 

15  13.7 
15     5.8 

56  32.7 
56     2.5 

55  32.7 

-X.25 
1.26 
Z.2Z 

56  17-6 

55  47-4 
55  18,5 

—1.26 
1.24 
I.I6 

23   37-9 

6 
0  32.8 

2.27 

•      • 
2.29 

28.4 

29.4 

0.8 

lO 

II 

12 

15     2.1 
14  55-6 
14  50-5 

14  58.7 
14  52.8 

14  48.7 

55     5-0 
54  40-9 
54  22.3 

—1.09 
0.90 
0.64 

54  52-4 
54  30-8 
54  15-6 

—I. 01 
0.78 
0.48 

1  27.3 

2  19.7 

3  8.9 

2.24 
2.12 
1.98 

1.8 
2.8 
3.8 

13 
15 

14  47.4 
14  46.6 
14  48.5 

14  46.7 
14  47.2 
14  50.5 

54  10.9 
54    8.1 
54  15-0 

-0.30 

+0.08 
0.50 

54    8.3 
54  IO-3 
54  22.3 

—0.12 

+0.29 

0.72 

3  54-8 

4  37.8 

5  18.S 

1.85 
1.74 
1.67 

4.8 

5.8 
6.8 

i6 

I? 
i8 

H  53-2 
15     0-7 
IS  IO-9 

14  56.6 

15  5-5 
IS  16.8 

54  32.2 

54  59.8 

55  37.1 

+0.94 
1.36 

1-74 

54  44-7 

55  17-3 
55  58.9 

+  I.I5 
1.56 
1.90 

5  58.2 

6  38.0 

7  19- 1 

1*65 
1.67 
1.76 

7.8 
8.8 
9.8 

19 

20 
21 

IS  23.2 
15  37-1 
15  51-6 

IS  30-0 

IS  44-4 
15  58.6 

56  22.5 

57  135 

58  6.5 

+2.03 
2.19 
2.19 

56  47-5 

57  40,0 

58  32.4 

+2.13 

2.21 
2.12 

8     3.1 

8  51.2 

9  44-6 

Z.9Z 
2.ZZ 

2-35 

10.8 
1 1.8 
12.8 

22 

23 

24 

16     5-3 
16  17.3 
16  26.0 

16  1 1.6 
16  22.1 
16  28.9 

58  57.1 

59  40-7 

60  12.8 

+2.00 
1.60 
Z.05 

59  20.1 

59  58.4 

60  23.4 

+1.82 

1-34 
0.73 

10  43.8 

11  47.6 

12  53.1 

2.58 

2.72 

2.7Z 

13.8 
14.8 

15.8 

25 
26 

27 

16  30.8 
16  31.3 
16  27.8 

16  31.6 
16  30.0 
16  24.8 

60  30.2 
60  32.1 
60  19.4 

+0.40 

-0.24 

0.80 

60  33.1 
60  27.4 
60    8.4 

+0.08 

-0.54 
1.03 

13  56.8 

14  56.4 

15  51.0 

2.58 
2.38 

2.Z8 

16.8 
17.8 
18.8 

28 

29 
30 

31 

16  21. 1 
16  12.2 
16     2.0 

IS  51-5 

16  16.8 
16     7.2 

15  56.7 

IS  46.2 

59  54-8 
S9  22.0 

58  44-7 
58     6.0 

-1.22 
1.48 
1.60 
1.61 

59  39-2 
59    3-7 
58  25.4 

57  46-9 

-1.37 
1.56 

1.62 

1.58 

16  41.S 

17  29.1 

j8  1S.4 
19     1.8 

2.03 

X.95 
Z.92 

1.95 

19.8 
20.8 
21.8 
22.8 

32 

15  41-1 

15  36.2 

57  28.1 

-1-54 

57    9-9 

-1.49 

19  49.6 

2.04 

23.8 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


DifE. 

DiflE. 

Diff. 

Diff. 

Hour. 

Right  AacensioD. 

for 

Declination. 

for 

Howr. 

Right  A8c«nBion. 

for 

DecUnatioiL 

for 

z  Min. 

I  Min. 

X  MizL 

X  Mia. 

SUNDAY  I. 

TUESDAY  3. 

h    m        8 

8 

0      /        >» 

ft 

h    m        8 

8 

0      *        •» 

t 

O 

lO  48    8.23 

3.1317 

N.io  28  54.4 

15.767 

0 

12  26  54.59 

2.0x93 

S.  a  34  20.4 

16.337 

I 

10  50  16.00 

2,1772 

10  13    7.0 

15.8x2 

1 

12  28  55.74 

2.0x93 

2  50  40.0 

16. 3x6 

2 

10  52  23.50 

s.inS 

9  57  16.9 

15.856 

2 

12  30  56.89 

8.0x92 

3    658.3 

16.393 

3 

10  54  30.74 

3.1x85 

941  24.3 

15.898 

3 

12  32  58.04 

8.0x93 

3  23  15.2 

x6.3;x> 

4 

10  56  37.72 

2.1143 

9  25  29.1 

15.940 

4 

12  34  59.20 

2.0x94 

3  39  30.7 

16.246 

5 

10  58  44.45 

a.izo2 

9    931.5 

15.979 

5 

1237     0.37 

3.0197 

3  55  44-7 

z6.ai9 

6 

II     050.94 

2.X06X 

8  53  31.6 

X6.017 

6 

12  39      1.56 

8.0200 

4  II  57.0 

16.192 

7 

II      2  57.18 

s.ioax 

83729.5 

16.053 

7 

12  41      2.77 

8.  0203 

428    7.7 

16. 163 

8 

II    5    3-19 

a. 0983 

8  21  25.2 

16.088 

8 

12  43     4.00 

a.  0208 

4  44  16.6 

16.133 

9 

II    7    8.97 

a. 0945 

8    5  18.9 

Z6. 123 

9 

1245      5.27 

3.0214 

5    023.7 

X6.Z02 

lO 

II    9  14-53 

a.0908 

7  49  10.6 

16.154 

10 

1247     6.57 

2.022Z 

5  16  28.9 

16.070 

II 

II  II  19.87 

3.087a 

7  33    0.4 

x6. 185 

II 

12  49     7.92 

2.0289 

53232.1 

16.036 

12 

II  13  24.99 

a. 0837 

7  16  48.4 

X6.2Z5 

12 

12  51    9.32 

2.0238 

5  48  33.2 

x6.ooi 

13 

11  15  29.91 

a.0803 

7    034.8 

16.24X 

13 

12  53  10.77 

2.0847 

6    4  32.2 

15.965 

14 

II  17  34.62 

2.0769 

644  19.5 

16.267 

14 

12  55  12.28 

2.0257 

6  20  29.0 

X5.928 

15 

II  1939-14 

9-0757 

6  28    2.7 

X6.293 

15 

12  57  13.85 

2.0267 

6  36  23. 5 

15.889 

i6 

II  21  43.47 

2.0706 

6  II  44.5 

16.3x5 

16 

12  59  15.48 

2.0278 

6  52  15.7 

15.849 

17 

II  23  47.61 

2.0675 

5  55  24.9 

16.337 

17 

13      I   17,19 

3.0291 

7    8    5.4 

15.808 

i8 

II  25  51-57 

2.0646 

5  39    4.1 

16.357 

18 

13    3  18.97 

3.0304 

7  23  52.7 

15.767 

19 

II  27  55-36 

2.06x7 

5  22  42.1 

X6.376 

19 

13      5  20.84 

2.0318 

7  39  37.4 

15.7*3 

20 

II  29  58.98 

2.0589 

5    6  19.0 

16.393 

20 

13     722.79 

t.0333 

7  55  19.4 

X5.678 

21 

II  32    2.43 

2.0562 

4  49  54.9 

16.4x0 

21 

13    9  24.83 

8.0348 

8  10  58.7 

15.631 

22 

II  34    5-73 

2.0537 

4  33  29.8 

16.425 

22 

13  II  26.97 

3.0365 

8  26  35.2 

15.583 

23 

II  36    8.88 
M( 

2.05x2 
)NDA 

N.  4  17    3.9 
Y  2. 

X6.458 

23 

13  13  29.21 
WEE 

2.0382 
)NESI 

S.  8  42    8.8 
)AY  4. 

15.536 

O 

II  38  11.88 

2.0488 

N.  4    037.3 

16.449 

0 

13  1531.55 

2.0399 

S.  8  57  39.4 

15-486 

I 

II  40  14.74 

2.0466 

3  44  lO.O 

16.459 

I 

13  17  34-00 

3.0418 

9  13    7-0 

15.434 

a 

II  42  17.47 

2.0443 

3  2742.1 

16.469 

2 

13  19  36.57 

2.0438 

9  28  31.5 

15.38a 

3 

II  44  20.07 

8.0422 

3  II  13.7 

16.477 

3 

13  21  39.25 

2.0458 

9  43  52.9 

15.3*9 

4 

II  46  22.54 

2.Q402 

2  54  44.8 

16.484 

4 

13  23  42.06 

2.0478 

9  59  II. 0 

15. 474 

5 

II  48  24.89 

2.0383 

2  38  15.6 

16.489 

5 

13  25  44.99 

2.0499 

10  14  25.8 

15.318 

6 

II  50  27.13 

3.0365 

2  21  46.1 

16.493 

6 

13  27  48.05 

2.052X 

10  29  37.2 

15.  i6x 

7 

II  52  29.27 

2.0348 

2     5  16.5 

16.495 

7 

13  29  51.24 

3.0543 

10  44  45.1 

15*108 

8 

II  >54  31.30 

2.033X 

I  48  46.7 

16.497 

8 

13  31  54.57 

3.0567 

10  59  49-4 

15.04a 

9 

II  56  33.24 

2.0316 

I  32  16.9 

X6.497 

9 

13  33  58.05 

3.0593 

II  14  50.1 

14-981 

lO 

II  5835.09 

2.030Z 

I   15  47.1 

16.496 

10 

13  36    1.67 

2.06x6 

II  29  47.1 

14.919 

II 

12    0  36.85 

2.0287 

0  59  17-4 

16.493 

II 

1338    5.44 

2.0641 

II  44  40.4 

14.856 

12 

12    2  38.54 

2.0375 

0  42  48.0 

16.488 

12 

1340    9.36 

8.0667 

II  59  29.8 

14.791 

13 

12    4  40. 1 5 

a.oa63 

0  26  18.9 

16.483 

13 

13  42  13.44 

3.0693 

12  14  15.3 

14.7*5 

H 

12    6  41.70 

2.0252 

N.  0    9  50.1 

16.477 

14 

13  44  17.68 

2.0731 

12  28  56.8 

14.658 

15 

12     843.18 

2.0242 

S,  0    6  38.3 

16.468 

15 

13  46  22.09 

a. 0749 

12  43  34.2 

14.589 

i6 

12  10  44.61 

2.ot33 

0  23    6. 1 

16.458 

16 

13  48  26.67 

a.  0778 

12  58    7,5 

14.519 

17 

12  12  45,98 

2.0225 

0  39  33.3 

16.448 

17 

13  50  31.42 

8.0807 

13  12  36.5 

14.448 

i8 

12  1447-31 

a.oax8 

0  55  59.8 

16.436 

18 

13  52  36.35 

a.  0836 

13  27    X.3 

14.377 

t9 

12  16  48.59 

2. 021 I 

I  12  25.6 

16.423 

19 

13  54  4i«45 

3.0866 

13  41  21.7 

14.303 

20 

12  18  49.84 

3.0206 

1  28  50.5 

16.408 

ao 

13  56  46.74 

3.0897 

13  55  37-7 

14.338 

21 

12  ao  51.06 

a.  0202 

I  45  14.5 

16.393 

21 

13  58  52.22 

'3.0928 

14    9  49-1 

X4.i5« 

22 

12  22  52.26 

3.0x98 

2    I  37.6 

16.376 

22 

14    0  57.88 

8.  0960 

14  23  55.9 

14.075 

23 

12  24  53.43 

2.0194 

2  17  59.6 

16.357 

23 

14    3    3.74 

2.0992 

14  37  58.1 

13.997 

24 

12  26  54.59 

2.0x9a 

S.  2  34  20.4 

16.337 

24 

14    5    9.79 

2.1025 

S.14  51  55.6 

13.918 

VI. 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Diff. 

Diff. 

Diff. 

Diff. 

Hour. 

Right  Ascension. 

for 
X  Min. 

Declination. 

for 
I  Min. 

Hour. 

Right  Ascension. 

for 
I  Min. 

Declination. 

for 
1  Min. 

TH1 

JRSD- 

AY  5. 

SATURDAY  7. 

h     m       8 

s 

0         »            w 

It 

h    m       8 

8 

Of              w 

» 

O 

14    5    9-79 

a.xoas 

S.I4  51  55.6 

13.918 

0 

15  50  25.40 

8.2860 

s.24   538.1 

8.718 

I 

14    7  16.04 

a.iQs8 

15  548.2 

13.837 

I 

15  52  42.67 

8.2896 

24  14  17.2 

8.584 

2 

14    9  22.49 

8.1093 

15  19  36.0 

X3.755 

2 

1555     0.15 

2.393X 

24  22  48.2 

8.449 

3 

14  II  29.15 

3.1x27 

15  33  18.8 

X3.673 

3 

15  57  17.84 

2.2966 

24  31  1 1. 1 

8.313 

4 

14  13  36.01 

3.ix6x 

15  46  56.6 

13.588 

4 

15  59  35.74 

8.3000 

24  39  25.8 

8.176 

5 

14  15  43.08 

2.ZI96 

16    0  29.3 

X3.5oa 

5 

16    I  53.84 

3.3<W 

24  47  32.2 

8.038 

6 

14  17  50-36 

3. 1333 

16  13  56.8 

13.414 

6 

16    4  12.15 

8.3067 

24  55  30.3 

7.899 

7 

14  19  57.86 

2.za68 

16  27  19.0 

13.336 

7 

16    6  30.65 

8*3099 

25    3  20.1 

7.760 

8 

14  22    5.58 

2.1304 

16  40  35.9 

X3.«37 

8 

16    849.34 

8.3x38 

25  11     1.5 

7.6x9 

9 

14  24  13.51 

3.1340 

16  53  47.4 

13.147 

9 

16  II    8.23 

a. 3163 

25  18  34.4 

7.478 

lO 

14  26  21.66 

3.X377 

17    6  53.5 

13.055 

10 

16  13  27.30 

8.3194 

25  25  58.9 

7.337 

II 

14  28  30.03 

3.1414 

17  19  54.0 

13.968 

II 

16  15  46.56 

8.3884 

25  33  14.8 

7.X93 

12 

14  30  38.63 

WiS» 

17  32  48.9 

X2.868 

12 

16  18    5.99 

8.3853 

25  40  22. 1 

7.050 

13 

14  32  47.46 

3.1490 

174538.1 

X8.773 

13 

16  20  25.60 

a.  3888 

25  47  20.8 

6.907 

H 

14  34  56.51 

3.1338 

17  58  21.6 

12.676 

14 

16  22  45.38 

8.3310 

25  54  10.9 

6.763 

15 

1437    5.79 

a.  1567 

i8  10  59.3 

13.578 

15 

16  25     5.32 

8.3337 

26    0  52.2 

6.616 

i6 

14  39  15.31 

a.x6o6 

18  23  31.0 

ia.479 

16 

16  27  25.43 

8.3364 

26    7  24.8 

6.470 

17 

14  41  25.06 

2.1644 

18  35  56.7 

13.378 

17 

16  29  45.69 

8.3389 

26  13  48.6 

6.323 

i8 

14  43  35.04 

3.1683 

18  48  16.4 

18.877 

18 

16  32    6.10 

8.34x4 

26  20    3.6 

6.176 

19 

14  45  45.26 

3.1733 

19    0  30.0 

13.X75 

19 

16  34  26.66 

8.3439 

26  26    9.7 

6.088 

20 

14  47  55.72 

3.1763 

19  12  37.4 

18.  073 

20 

16  36  47.37 

3.3468 

26  32    6.9 

5.879 

21 

14  50    6.41 

a.x8o3 

19  24  38.6 

11.967 

21 

16  39    8.21 

3.3484 

26  37  55.2 

5.730 

22 

14  52  17.34 

3.Z843 

19  36  33.4 

11. 861 

22 

16  41  29.18 

3.3506 

26  43  34.5 

5.58X 

23 

14  54  28.51 

2.1883 

S.19  48  21.9 

XI. 754 

23 

16  43  50.28 

a. 35*7 

S.26  49    4.9 

3.43X 

Fl 

RIDA\ 

'  6. 

SL 

FNDAT 

f  8. 

0 

14  56  39.92 

S.X9« 

S.20    0    3.9 

".645 

0 

16  46  11.50 

a. 3547 

S.26  54  26.2 

5.280 

I 

14  58  51.57 

3.196a 

20  II  39.3 

XX.535 

I 

16  48  32.84 

3.3566 

26  59  38.5 

5.129 

2 

15    I    3.46 

3.9003 

20  23    8. 1 

11.485 

2 

16  50  54.29 

8.3383 

27    441.7 

4.978 

3 

15    3  15.59 

3.3043 

20  34  30.3 

11.313 

3 

16  53  15.84 

8.3600 

27    935.8 

4.836 

4 

15    5  27.96 

3.3083 

20  45  45.7 

11.300 

4 

16  55  37.49 

3.36x6 

27  14  20.8 

4.674 

5 

15    740.5S 

a.  3113 

20  56  54.3 

II.0B6 

5 

16  57  59.23 

8.363X 

27  18  56.7 

4-581 

6 

15    9  53.44 

3.3x63 

21    7  56.0 

10.971 

6 

17    0  21.06 

8.3645 

27  23  23.3 

4.368 

7 

15  12     6.54 

3.3304 

21  18  50,8 

10.854 

7 

17    242.97 

a.  3658 

27  27  40.8 

4.8x5 

8 

15  14  19.89 

t.2344 

21  29  38.5 

10.737 

8 

17    5    4.96 

3.3670 

27  31  49.1 

4.062 

9 

15  16  33.47 

3.3383 

21  40  19.2 

10.6x9 

9 

17    7  27.01 

8.368X 

27  35  48.2 

3.908 

10 

15  18  47.29 

3.93^3 

21  50  52.8 

10.499 

10 

17    949.13 

3.3698 

27  39  38.0 

3.753 

II 

15  21      1.35 

a. 3363 

22      1   19. 1 

10.378 

II 

17  12  II. 31 

3.3700 

27  43  18.5 

3.598 

12 

15  23  15.65 

3.3403 

22  II  38.2 

10.857 

12 

17  1433.53 

8.3707 

27  46  49.8 

S.444 

13 

152530.19 

a.  3443 

22  21  50.0 

10.135 

13 

17  16  55.80 

8.37x4 

27  50  II. 8 

3.889 

H 

15  27  44.97 

3.3483 

22  31  54-4 

10.  oil 

14 

17  19  18.10 

8.37x9 

27  53  24.5 

3.X34 

15 

15  29  59.98 

2.8S3X 

22  41  51.3 

9.886 

15 

17  21  40.43 

8.3783 

27  56  27.9 

8.979 

i6 

15  32  15.22 

8.3360 

22  51  40.7 

9.760 

16 

17  24    2.78 

3.3737 

27  59  22.0 

8.823 

^7 

15  34  30.70 

a.9S99 

23      I  22.5 

9.633 

17 

17  26  25.16 

8.3730 

28    2    6.7 

a.  667 

i8 

15  36  46.41 

8.8637 

23  10  56.7 

9.506 

18 

172847.54 

8.373X 

28    4  42. 1 

2.5x8 

19 

1539    2.35 

a.a675 

23  20  23.2 

9.377 

19 

17  31    9.93 

a.373X 

28    7    8.2 

a.  357 

20 

1541  18.51 

3.8713 

23  29  41.9 

9.847 

20 

17  33  32.31 

3.3730 

28    9  25.0 

2.202 

21 

15  43  34.90 

3.2750 

23  38  52.8 

9.X17 

21 

17  35  54.69 

8.3788 

28  II  32.5 

a.047 

22 

154551.51 

3.3787 

23  47  55.9 

8.9BS 

22 

17  38  17.05 

8.3734 

28  13  30.7 

1.898 

23 

1548    8.35 

2.2884 

23  56  51.0 

.   8.858 

23 

174039.38 

2.3720 

28  15  19.5 

X.736 

24 

155025.40 

3.a86o 

S.24     538.1 

3.^x8 

24 

1743    1.69 

3.37x5 

S.2S  16  59.0 

X.58X 
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VII. 


GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Diff. 

Diff. 

Diff. 

Diff. 

Hour. 

RiKhtAooMitioii. 

for 

DocUnation. 

for 

Hour. 

Right  Aaeaoaion. 

for 

DediMtioa. 

for 

I  Min. 

xMin. 

xllin. 

xMisL 

MONDAY  9. 

WEDNESDAY  11. 

b     m       B 

s 

Of                   W 

•» 

b     m       8 

»         1 

Q          *               w 

n 

O 

17  43    1.69 

2.37x5 

is.28  16  59.0 

X.58X 

0 

1934  12.52 

a.  3361 

S.26    40    50.2 

5-357 

I 

17  45  23-96 

3.3708 

a8  18  29.2 

X.435 

X 

19  36  25.94 

3.3313 

26  35  25.0 

5.483 

2 

174746.19 

a. 3700 

28  19  50.0 

X.870 

2 

19  38  39.06 

a. 3163 

26  29  52.2 

5.609 

3 

X7  50    8.37 

a. 3691 

28  21    1.6 

X.Z16 

3 

19  40  51.88 

3.3X13 

26  24  1 1.9 

5-733 

4 

17  5*  30.49 

2.368a 

28  22    3.9 

0.96X 

4 

1943     4.40 

3.ao6a 

a6  18  24.2 

5.857 

5 

17  54  52-54 

3.3670 

28  22  56.9 

0.807 

5 

19  45  16.62 

3.aoii 

26  12  29.0 

S.98X 

6 

17  57  14-52 

a. 3658 

28  23  40.7 

0.653 

6 

19  47  28.53 

a.x9S9 

26    6  26.5 

6.108 

7 

17  59  36.43 

a.  3644 

28  24  15.2 

0.498 

7 

194940.13 

8.X908 

26    0  16.8 

6.32$ 

8 

x8    I  58.25 

a. 3629 

28  24  40.4 

0-344 

8 

19  5t  51.42 

a. 1856 

25  53  59-8 

6.343 

9 

18    4  19.98 

a.  3614 

28  24  56.4 

0.X91 

9 

19  54    2.40 

3.z8q3 

25  47  35.6 

6.463 

lO 

18    6  41.62 

a.  3597 

28  25    3.3 

-0.038 

10 

19  56  13.06 

3.X751 

2541    4.3 

6.580 

IZ 

18    9    3-15 

a. 3579 

28  25     I.O 

40.115 

II 

19  58  23.41 

a.x698 

25  34  26.0 

6.697 

12 

18  II  24.57 

2.3560 

28  2449.5 

0.36B 

12 

20    033.44 

3.1645. 

25  27  40.7 

6.813 

13 

18  13  45.87 

a. 3540 

28  24  28.9 

0.490 

13 

20    243.15 

3.159a 

25  20  48.4 

6.928 

H 

18  16    7.05 

a.35«9 

28  23  59. 1 

0.57a 

14 

20    4  52.55 

8.X539 

25  13  49.3 

7.<H» 

15 

18  18  28.10 

a. 3497 

28  23  20.3 

o.7a3 

15 

20    7    1.62 

a.  1485 

25     643.4 

7.«55 

i6 

18  20  49.02 

a. 3474 

28  22  32.4 

0.874 

16 

ao   9  10.37 

3.1431 

24  59  30.7 

7.867 

17 

18  23    9-79 

a. 3449 

28  21  35.4 

1.024 

17 

20  II  18.79 

3.1377 

24  52  11.3 

7.37« 

i8 

18  25  30.41 

a. 3433 

28  20  29.5 

1.173 

18 

20  13  26.89 

8.1333 

24  44  45.3 

7.488 

19 

18  27  50.87 

a. 3397 

28  19  14.6 

x.3a3 

19 

20  15  34.67 

8.1370 

24  37  12.7 

7.598 

20 

18  30  1 1. 18 

a.  3371 

28  17  50.8 

1.47a 

20 

20  17  42.13 

2. Z3X6 

24  29  33.6 

7.706 

21 

18  32  31.32 

a.  334a 

28  16  18.0 

i.6ao 

21 

20  19  49.26 

3.X16X 

24  21  48.0 

7.818 

22 

18  34  51.28 

a. 3313 

28  14  36.4 

X.768 

22 

20  21  56.06 

3.XX06 

24  13  56.1 

7.918 

23 

18  37  11.07 
TUl 

a.3a83 
ESDA^ 

S.28  12  45.9 
V  10. 

1.915 

33 

2024     2.53 

THU 

3.1053 
rRSD>^ 

S.24     5  57.8 
lY    12, 

8.084 

O 

18  39  30.67 

2.3251 
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10    7  42.7 

14.961 

16 

3    3  22.60 

8.3639 

20  40  28.3 

XX. 534 

17 

I  25  38.04 

1.9437 

10  21  57.6 

14.237 

17 

3    5  38.70 

8.1728 

20  51  57.5 

XX.437 

i8 

I  27  33.62 

x.9a9o 

10  36  II. I 

14.2x1 

18 

3    755.33 

8.8817 

21    3  20.8 

XI. 339 

19 

I  29  29.52 

X.9344 

10  50  22.9 

14.183 

19 

3  10  12.50 

a.a9o6 

21  14  38.2 

11.839 

20 

I  31  25.75 

x.94a> 

11    433.0 

14.154 

20 

3  12  30.20 

2.a994 

21  2549.5 

11.138 

21 

X  33  22.32 

1.9456 

II  18  41.4 

X4.xa5 

21 

3  14  48.43 

2.3084 

21  36  54.7 

11.034 

22 

I  35  19.22 

1.95x3 

II  32  48.0 

14.095 

22 

3  17    7.21 

a. 3175 

21  47  53.6 

10.987 

23 

1  37  16-47 

X.957X 

II  46  52.8 

14.063 

23 

3  19  26.53 

t.32«5 

21  58  46.0 

10.8x9 

24 

X  39  14.07 

1.9619 

N.12    0  55.6 

14.030 

24 

3  21  46.39 

a. 3355 

N.22     9  31.9 

1  10.710 

X. 
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GREENWICH  MEAN  TIMK 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


VOL 

Di£E. 

Diff. 

Diff. 

Hour. 

Right  AacansioD. 

for 
xMin. 

for 
iMin. 

Hour. 

for 
xMin. 

DecUnatioa 

for 
I  Min. 

SAT 

URD/ 

lY  21. 

MONDAY  23. 

h    m      t 

t 

e        *           n 

» 

h    m      8 

t 

Q             f              W 

ff 

0 

3  ai  46.39 

3.3355 

N.22    9  31.9 

10.7x0 

0 

5  23  46.89 

3.7x74 

N.27  59  46.0 

3.169 

I 

3  Z4    6.79 

3.3445 

22  20  II.2 

X0.598 

I 

5  26  30.09 

a.  7325 

28    2  50.2 

2. 970 

2 

3  26  27.73 

«.3536 

22  30  43.7 

X0.484 

2 

529  13.59 

a. 7373 

28    542.5 

3.77X 

3 

3  28  49.22 

a.36a7 

22  4X      9.3 

X0.368 

3 

5  31  57.37 

2.7330 

28    8  22.7 

3.570 

4 

3  31  XI. 26 

a. 3718 

22  51  27.9 

10. 251 

4 

5  34  41.43 

3.7365 

28  10  50.9 

3.368 

5 

3  33  33.84 

a. 3809 

23      I  39.4 

10. 132 

5 

5  37  25.75 

2.7408 

28  13    6.9 

3. 165 

6 

3  35  56.97 

a. 3900 

23  II  43.7 

10. 010 

6 

5  40  10.33 

3.7449 

28  15  10.7 

X.96Z 

7 

3  38  ao.64 

2.3991 

23  21  40.6 

9.886 

7 

54255.14 

3.7487 

28  17    2.2 

1.756 

8 

3  40  44.86 

a.  408a 

23  3X  30.0 

9.760 

8 

54540.17 

3.7533 

28  18  4X.4 

I-55X 

9 

3  43    9.62 

a.4173 

23  41  IX.8 

9.^3 

9 

5  48  25.42 

2.7558 

28  20    8.3 

1.344 

10 

3  45  34.93 

a. 4263 

23  50  45.9 

9.503 

xo 

5  51  10.87 

2.759X 

28  21  22.7 

X.137 

II 

3  48    0.78 

a. 4353 

24    0  12. 1 

9.371 

XI 

5  53  56.51 

3.7633 

28  22  24.7 

0.928 

12 

3  5027.17 

•.4443 

24    930.4 

9.238 

12 

5  56  42.33 

8.7650 

28  23  14.  X 

0.7x9 

13 

3  5254.10 

a- 4533 

24  18  40.6 

9.X03 

13 

5  59  28.31 

3.7676 

28  23  51.0 

0.5x0 

14 

3  55  «i.57 

a.4fe3 

24  27  42.7 

8.965 

14 

6    2  14.44 

3.7700 

28  24  15.3 

0.299 

15 

35749.58 

2.4713 

24  36  36.4 

8.834 

15 

6    5    0.71 

3.7733 

28  24  26.9 

•H>.o88 

i6 

4    0  18.13 

a. 4803 

24  45  2X.6 

8.6B3 

x6 

6    747.10 

2.7740 

28  24  25.9 

— 0.X3} 

17 

4     2  47*21 

2.4891 

24  53  58.3 

8.539 

17 

6  1033.59 

3.7757 

28  24  12. 2 

0.334 

i8 

4    5  16.82 

a.  4978 

25     2  26.3 

8.393 

18 

6  13  20.18 

3.7773 

28  23  45.8 

0.546 

19 

4    746.95 

a. 5066 

35 10  45.5 

8.246 

19 

6  16    6.85 

a.  7783 

28  23     6.7 

0.758 

20 

4  zo  17.61 

3.5x53 

25  18  55.8 

8.097 

20 

6  18  53.58 

3.7793 

28  22  14.9 

0.970 

21 

4  12  48.79 

3.5239 

25  26  57.  X 

7.945 

2X 

6  21  40.37 

3.7803 

28  21   10.3 

i.x8a 

22 

4  15  20.48 

3.5335 

25  34  49.2 

7.79t 

22 

6  24  27.21 

3.7808 

28  19  53.0 

Z.395 

23 

4  17  52.69 
SU 

3.54" 

rNDAI 

N.25  42  32.0 
r  22. 

7.635 

23 

6  27  14.07 
TUl 

3.78x1 

ESDA^ 

N.28  18  22.9 

Y  24. 

Z.608 

0 

4  20  25.4X 

2.5495 

N.25  50    5-4 

7.477 

0 

6  30    0.94 

3.78x3 

N.28  16  40.0 

X.83X 

I 

4  22  58.63 

2.5578 

25  57  29.3 

7.3x8 

X 

6  32  47.82 

3.781a 

28  14  44.4 

2.033 

2 

4  2S  32.35 

2.5661 

26    4  43.6 

7-X57 

2 

6  35  34.68 

a. 7808 

28  12  36.0 

2.347 

3 

4  28     6.56 

2.5743 

26  II  48.2 

6.994 

3 

6  38  21.51 

2.780a 

28  10  14.8 

2.459 

4 

4  30  41.26 

a.58a3 

26  18  42.9 

6.829 

4 

6  41    8.30 

3.7794 

28     7  40.9 

a.  671 

5 

4  33  16.44 

a. 5903 

26  25  27.7 

6.66a 

5 

6  43  55.04 

a. 7784 

28     4  54.3 

2.885 

6 

4  35  52.10 

2.598a 

26  32    2.4 

6.493 

6 

6  46  41.71 

2.7773 

28      I  55.0 

3.094 

7 

4  38  28.23 

2.6060 

26  38  26.8 

6.322 

7 

6  49  28.30 

2.7757 

27  58  43.0 

3.305 

8 

4  41    4.82 

3.6x37 

26  44  41.0 

6.150 

8 

6  52  14.79 

2.7739 

27  55  18.4 

3.5x5 

9 

4  43  41.87 

a. 6313 

26  50  44.8 

5.976 

9 

655    1.17 

3.772X 

27  51  41.2 

3.726 

10 

4  46  19.37 

2.6387 

26  56  38. 1 

5.800 

10 

6  57  47.44 

2.770X 

27  47  51.3 

3.936 

II 

4  48  57.31 

a. 6360 

27    2  20.8 

5.62a 

II 

7    033.58 

2.7678 

27  43  48.9 

4.X44 

12 

4  51  35.69 

3.6433 

27    7  52.8 

5*443 

12 

7    3  19.57 

3.7653 

27  39  34.0 

4.355 

13 

4  54  14.49 

a. 630a 

27  13  14.0 

5. 262 

13 

7    6    5.40 

2.7634 

27  35    6.6 

4.56X 

H 

4  56  53.71 

3.6571 

27  18  24.3 

5.079 

14 

7    8  51.06 

2.7594 

27  30  26.7 

4.768 

15 

4  59  33.34 

a. 6639 

27  23  23.5 

4.895 

15 

7  II  36.53 

2.7563 

27  25  34.5 

4.975 

16 

5    2  13.38 

a.  6705 

27  28  11.6 

4.708 

16 

7  14  21.81 

2.7529 

27  20  30.0 

5.178 

17 

5    453.80 

3.6768 

27  32  48.5 

4.521 

17 

7  17    6.88 

2.7494 

27  15  13.2 

5.383 

18 

5    734.60 

2.683Z 

2737  14- 1 

4.332 

18 

7  19  51.74 

2.7457 

27    944.2 

5.584 

19 

5  10  15.77 

3.6893 

27  41  28.4 

4.143 

19 

7  22  36.37 

a. 7418 

27    4    3.1 

5.786 

20 

5  12  57.31 

3.6953 

27  45  31.2 

3.950 

20 

7  25  20.76 

3.7377 

26  58    9.9 

5.987 

21 

5  15  39.20 

2.7011 

27  49  22.4 

3.757 

21 

7  28    4.89 

2.7334 

26  52    4.6 

6.187 

22 

5  18  21.44 

a.yu6; 

27  53    2.0 

3.563 

22 

7  30  48.77 

3.7291 

^6  45  47.4 

6.385 

23 

5  ax    4.00 

a.7iax 

27  56  29.9 

3.367 

23 

7  33  32.38 

2.7244 

26  39  X8.4 

6.583 

M 

5  23  46.89 

3.7174 

N.27  59  46.0 

3.X69 

24 

7  36  15.70 

3.7196 

N.26  32  37.5 

6.77* 
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MERCURY,  1912. 


GREENWICH  MEAN  TIME. 


JANUARY. 


FEBRUARY. 


■S 

a 

o 


I 
2 

3 
4 
5 

6 

7 
8 

9 
lo 

II 

12 

13 
14 
15 

i6 

17 
i8 

19 

20 

21 
22 

23 

24 
25 

26 
27 
28 

29 

30 

31 
32 


Apparent 

Right  Aacen- 

sion. 


Noon. 


h    m      8 

173950-31 

17  37  38.35 
1736    9.85 

17  35  23.31 
17  35  16-54 

17  35  46-90 
17  36  51.61 
17  38  27.82 

17  40  32.75 
1743    3.74 

17  45  58-34 
17  49  14.26 

17  52  49-44 

17  56  42.00 

18  o  50.25 

i8  5  12.67 
18  9  47.92 
18  14  34.77 
18  1932.14 
18  24  39.05 

18  29  54.64 
1835  18.12 
18  40  48.79 
18  46  26.02 
1852    9.25 

18  57  57-95 

19  351-67 
19  9  49-97 
191552.49 
19  21  58.88 

1928  8.83 
19  34  22.04 


Var.  of 

R.A. 

fori 

Hour. 


Noon. 


8 

-  6.4X5 
4.586 

a.  800 

-  x-094 
+  0.510 

+  3.000 

3-373 
4.636 
5.766 
6.799 

+  7-734 

8.578 

9.340 

laosS 

za649 

+ii.aio 
1Z.718 
13.178 

13.595 
13.974 

+13.319 
13.633 

13.919 
14.180 
14.418 

+X4-637 
14.837 
15.090 
15.187 
15.343 

+15.485 
+15.615 


Apparent 
Dechnation. 


Noon. 


-20  II  25.2 
20  II  13.5 
2013    1.4 

20  16  38.5 
20  21  52.2 

-20  28  28.7 
2036  14. 1 
20  44  54.4 

20  54  16. 1 

21  4   6.6 

—21  14  14.4 

21  24  28.7 
21  34  39.9 

21  44  39-3 

21  54  18.9 

-22    3  31.9 

22  12  12.3 
22  20  14.2 
22  27  32.8 

2234    3'9 

-22  39  43-6 
22  44  28.4 
22  48  15.3 
22  51  1.4 
22  52  44.4 

-225322.1 
22  52  52.6 
22  51  14.1 
22  48  25.0 
224423.9 

•2239  9-5 
-22  32  40.7 


Var.  of 

Decl. 

fori 

Hour. 


Noon. 


+  3-10 


Merid- 
ian Pa8- 
sage. 


h      m 
22  55.0 


—  ^cr;  22  49.4 

6.8s  22  44.6 

11.15  22  40.6 

14.89  22  37.1 


—18.05 
90^63 
33.63 
34.08 
95.04 

-35.53 

35-59 
35.38 
34.63 
33.65 


39 
90W90 
19.90 
17.33 
15.96 

-13.03 
10.68 

8.31 

5.63 
3.95 

—  0.18 

+  3.66 

5-57 

8.54 

11.57 

+14-64 


22  34.2 
22  31.9 
22  30.0 
22  28.5 
22  27.5 

22  26.8 
22  26.4 
22  26.3 
22  26.5 
22  26.9 

22  27.5 
22  28.4 
22  29.4 
22  30.5 
22  31.9 

22  33-3 
22  34.8 
22  36.5 
22  38.3 
22  40.2 

22  42.1 
22  44.2 
22  46.3 
2248.4 
22  50.6 

22  52.9 
22  55.2 


■s 

a 
o 


Id 

Q 


Day  of  the  Month. 


Semidiameter.   .  .  . 
Horizontal  Parallax 


I3t. 

6th. 

nth. 

i6th. 

31  St. 

a6th. 

m 

H 

n 

f 

H 

m 

4.57 

IZ03 

4.05 

za69 

3.61 
9.5X 

6!6i 

3.0X 
7.94 

3.83 
7.45 

318t 


n 


2.68 
7.07 


I 

2 

3 

4 
5 


7 
8 

9 
10 

II 
12 
13 
14 
15 

16 

17 
18 

19 
20 

21 

22 

23 
24 
25 

26 

27 
28 

29 
30 

31 
32 


Apparent 
Right  Ascen- 
sion. 


Noon. 


h    m      8 
19  34  22.04 

19  40  38.26 

19  46  57.25 

19  53  18.79 

19  59  42.69 

20  6  8.77 
20  12  36.85 
20  19  6.80 
20  25  38.47 
203211.74 

20  38  46.51 
20  45  22.67 
2052    0.14 

20  58  38.86 

21  5  18.77 

21  II  59.80 
21  18  41.91 
21  25  25.08 
21  32  9.29 
21  38  54-52 

214540.76 
21  5228.00 

21  59  16.26 

22  6  5.55 
22  12  55.87 

22  19  47.22 
22  26  39.62 
22  33  33-o6 
22  40  27.53 
22  47  23.00 

22  54  19.44 

23  1 16.78 


Var.  of 
R.A. 
fori 

Hour. 


Noon. 


Apparent 
Decimation. 


Noon. 


s 
+15.615 

15.735 
15.845 

15.948 
16.049 

+16.199 
i6.aio 
16.985 

16.354 
16.418 

+16.478 
16.535 
16.588 
16.638 
16.686 

+16.739 
16.777 
16.820 
16.863 
16.905 

+16.947 
16.989 
17.032 
17.075 
17.118 

+17.161 
17.905 
17.348 
17.990 
17.331 

+17-371 
+17.407 


—22  32  40.7 
22  24  56.3 

22  15  55-4 
22  537.1 
21  54    0.7 

-21  41  5.4 
21  26  50.5 
21  II  15.5 
20  54  19.8 
2036     3.0 

20  16  24.5 
95524.0 

9  33  1-2 
9  915-8 
844   7.4 

8  17  35-9 
74941.1 

7  20  22.9 

6  49  41.  X 

6  17  35.8 

5  44 '  7-0 
5  9X+7 
4  32  59-2 

3  55  ao-9 
3  16  20.0 

2  35  57-1 
I  54  I3-0 
I  II  8.6 
o  26  45.0 

941    3-7 

-854   6.4 
-  8   5  55.4 


Var.  of 

DecL 

fori 

Hour. 


Noon. 


+  ^7'77 
ao.93 
94.14 
97.38 
30.65 

+  33-96 
37-39 
40.64 
44.01 
47-40 

+  50.81 
54-33 
57.67 
61.13 

64.58 

+  68.05 
71.53 
75.00 

78.48 
81.96 

+  85.44 
88.91 

93-37 
95-89 

99.96 

+109.66 
io6.ot 

X09..M 
xit.61 
ZIS.8X 

+118.94 
+131.96 


Merid- 
ian Pas- 
sage. 


h     m 
22  55.2 

22  57.6 

23  0.0 
23  2.5 
23    5-0 

23  7-5 
23  X0.1 

23  12.7 

23  15-3 

23  17-9 

23  20.6 

23  23.3 
23  26.0 

23  28.7 
23  31-5 

23  34-2 
23  37-0 
23  39-8 
23  42.6 

23  45-5 

23  48.3 
23  51.2 

23  54.1 
23  57-0 
23  59-9 

•  •  . 
o  2.8 
o  5.8 
o  8.8 
o  11.7 

014.7 
017.7 


Day  of  the  Month. 


Semidiameter    .... 
Horizontal  Parallai  . 


3th. 


258 
6.79 


loth. 


xso 
6.59 


i5tb. 


345 

645 


90th. 


2sth. 


349 

&37 


241 
&96 


NoTB.— The  sign  +  indicates  north  declinations;  the  sign  —  indicates  sooth  decUnations* 
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MARCH. 


e 
o 

s 

0 

>^ 
19 

Q 


z 

2 

3 

4 
5 

6 

7 

8 

9 

10 

II 

12 

13 
14 
15 

i6 

17 
i8 

19 

20 

21 
22 
23 

25 

26 

27 
28 

29 

30 
31 

32 


Apparent 
Right  Ascen- 
sion. 


Noon, 


h    ro      s 
22  47  23.00 

22  54  19.44 

23  z  16.78 
23   8  14.91 

23  15  13-69 

23  22  12.94 
23  29  12.39 

23  36XX-73 
23  43  10-56 
2350    8.40 

2357    4-64 
o    358.59 

O  TO  49.42 
01736.19 

o  24  17.83 

03053-14 

o  37  20.83 
04339-52 
04947-74 

0  55  43-97 

z   I  26.66 

1  654.28 

I"  5-33 
1 16  58.35 
I  21  31.97 

I  25  44.91 
I  29  36.01 

133  4-25 
136  8.73 
I  38  48.71 

141  3.64 
14253.15 


Var.  of 

R.A. 

fori 

Hour. 


Noon, 


s 

+17.331 
X7.371 
17.407 

17-437 
17.461 

+17.475 
17-477 
17.465 
17-434 
X7.38X 

+17.301 
17.189 
17.040 
16.850 
16.61s 

+16.322 

15.976 

15.570 
X5.X03 

14.57a 

+13.976 
13.316 

13.595 
11.814 
xa978 

•f-zaogs 
9.160 
8.188 
7.X81 
6.X48 

+  5.095 
+  4.030 


Apparent 
Declination. 

Var.  of 

DecL 

fori 

Hour. 

Noon. 

Noon, 

e        »        w 

m 

-   94X      3.7 

+115.81 

854     6.4 

XI8.94 

8   555.4 

131.96 

7  16  33.3 

124.86 

6  26    3.4 

127.61 

-  5  34  29.5 

+130.19 

44156.2 

132.55 

3  48  29.0 

134.67 

2  54  M-3 

136.50 

I  59  19.5 

138.00 

-  X    353.1 

+139." 

-.  0   8    4.9 

139*82 

+  0  47  54.4 

140.04 

I  43  52.8 

139.73 

2  39  37-1 

138.85 

+  3  34  53-0 

+137.37 

4  29  25.7 

135.85 

5  22  59.6 

132.47 

615  18.9 

129.03 

7   6   7.7 

124.93 

+  75510.1 

+120.17 

842  II.O 

114.81 

9  26  56.2 

ZO8.86 

zo  9  12. 1 

102.37 

10  48  46.1 

95-39 

+11  25  27.0 

+  87.96 

"59   4-7 

80.13 

122930.1 

71.94 

12  56  35.2 

63.44 

13  20  13.0 

54.66 

+13  40  17.2 

+  45.65 

+135642.7 

+  36.45 

Merid- 
ian Pas- 
sage. 


h      zn 
O  II. 7 

014.7 

017.7 

o  2a8 

023.8 

o  26.9 
o  29.9 
o  33.0 
o  36.0 
039.1 

042.1 
045.0 

047.9 
o  50.8 

053-5 

0  56.1 

058.7 

1  .1.0 
I  3-2 
I    5-3 

I  7.0 
I  8.5 
1  9.7 
I  10.6 
I  11.2 

I  11.5 
I  II. 4 
I  10.9 
I  Z0.0 
I    8.7 

I  7.0 
I    4.9 


APRIL. 


6 

O 

•8 

Q 


I 
2 

3 

4 
5 

6 

7 
8 

9 
10 

II 

12 

13 
14 
15 

z6 

17 
18 

19 
20 

21 

22 

23 

24 
25 

26 
27 
28 
29 
30 

31 
32 


Apparent 
Right  Ascen- 
sion. 


Noon, 


h    m      s 
425315 

44  17-07 

45  15-44 
4548.58 

45  57-08 

45  41-80 
45    3.9X 

44  4-91 
42  46.58 

41 11.03 

39  20.62 

37  17-96 

35   5-84 

3247-17 
30  24.89 

28    1.94 

2541-15 
23  25.21 

21 16.58 

19  17.47 

17  29.80 

15  55.19 
1434-97 
13  30.17 
1241.55 

Z2  9.62 
II  54.66 

11  56.76 

12  15.87 

12  51.79 

13  44.22 

14  52.80 


Var.  of 
R.A. 
fori 
Hour. 


Noon. 


s 
+4.030 

a.963 

1.903 

•fo.862 

-0.148 

—1.116 
8.029 

2.874 
3.638 
4-308 

-4.874 
5.338 

5.662 

5.874 
5.963 

-5.931 
5.783 
5.5a8 

5.176 
4.737 

-4.224 
3.650 
3.027 
a.367 
1.68Z 


.978 
—0.268 

+0.443 
Z.148 

X.843 

+2.524 
+3.188 


Apparent 
Declination. 

Var.  of 

Decl. 

for  I 

Hour. 

Noon, 

Noon. 

e        r        t* 

M 

+13  56  42.7 

+36.45 

14    925.3 

97.09 

14  18  21.9 

17.  62 

14  23  30.7 

+  8.11 

14  24  51.2 

-  1.39 

+14  22  24.7 

-XO.79 

14  16  14.6 

ao.01 

14   626.5 

38.95 

13  53    8.7 

37.47 

133632.4 

45.46 

+13  16  52.0 

-52.79 

12  54  24.8 

59.34 

Z2  29  31.0 

64.98 

12    233.6 

69.62 

II  33  57.8 

73.17 

+11   4  10.3 

-75.59 

10  33  38.6 

76.85 

10   2  5a3 

76.97 

9  32  12.6 

75.99 

9    2  IZ.I 

73.98 

+  8  33   9.4 

-71.02 

8    528.9 

67.33 

73928.3 

62.71 

7  15  23.4 

57.60 

6  53  27.1 

52.02 

+  6  33  49-4 

-46.07 

6  16  37.9 

39.85 

6    I  57.8 

33.46 

5  49  52.2 

26.99 

54022.1 

20.51 

+  5  33  27.1 

-14.08 

+  5  29    5-7 

-7.73 

Merid- 
ian Pas- 
sage. 


h      m 
1    4.9 

Z    2.3 

059-3 

055-9 
o  52.1 

047-9 
043.4 
038.5 
0  33-2 
o  27.7 

o  21.9 

015.9 

o  9.8 

(  0  8.« 

ISS  57.S 

23  51.0 

23  44-8 
23  38.6 

23  32.5 
23  26.6 

23  20.9 

23  15-4 
23  10.1 

23  5-1 
23  0.4 
22  55-9 

22  51.7 
22  47.8 
22  44.2 
22  4a8 
22  37-7 

22  34-9 
22  32.4 


Day  of  the  Month. 


Semldiaxneter  .... 
Horisontal  Parallax 


XSt. 

6th. 

nth. 

i6th. 

2I8t. 

26th. 

n 

0* 

*> 

M 

** 

M 

243 
6.41 

2.50 
&58 

&6i 
6.89 

2.81 
7.4a 

3.13 

8.25 

3.58 

943 

3zst. 


Day  of  the  Month. 


4.15 
10.94 


Semidiameter 

Horisontal  Parallax  .  . 


5th. 
12.64 

zoth. 

If 

5-39 
14.20 

X5th. 

5.77 
15.20 

20th. 

25th. 

5.82 
15-34 

5.58 
14.71 

30th. 


5.18 

13.65 


The  sijgn  +  prefixed  to  the  hourly  change  of  declination  indicates  that  south  declinations  are  decreasing,  or  north 
declinations  increasing.    The  sign  —  indicates  tha  t  north  declinations  are  decreasing. 
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GREENWICH  MEAN  TIME. 


MAY. 


JUNE. 


d 

o 

o 
>» 

Q 


I 
2 

3 

4 
5 


7 
8 

9 
zo 

II 

12 

13 
M 
15 

i6 

17 
i8 

19 

■20 

21 
^2 

23 
^4 

25 

26 
27 
28 
29 

30 

31 
32 


Apparent 
Right  Ascen- 
sion. 


Neon, 


h    m      s 
1344.22 
14  52.80 

16  17.08 

17  56.58 

19  50-83 

21  59-33 
24  21.59 

2657.12 

29  45-47 
32  46.22 

35  58.97 

3923.35 
42  59.04 

4645.74 

5043.21 

54  51.24 

59   9-67 
2    3  38.36 

2    8  17.21 

2  13   6.18 

2  x8  5.27 
2  23  14.50 
2  28  33.92 

234  3-65 
2  39  43.81 

2  45  34.55 
251  36.07 

25748.56 

3  412.25 

3  10  47-37 

31734-15 
3  24  32.80 


Var.  of 
R.  A. 
for  I 

Hoar. 


Noon, 


Apparent 
Decunation. 


s 

+  a. 5*4 
3.188 

3.83a 

4.456 
5.061 

+  5.645 
6.307 
6.730 
7.376 
7.784 

+  8.276 

8.754 
9.3x9 
9.672 
0.XZ3 

0.55a 
a983 

X.408 
X.830 
3.35X 

3.673 
3.096 
3.533 
3-955 
4.393 

4.838 
5.39X 
5.75a 
6.333 
6.704 


Noon. 


7.X94 
7.695 


+  53327-1 

529    5-7 

52715-3 
5  27  52.2 

5  30  52.5 

+  53611.6 

5  43  44.6 

5  53  26.5 

6  5  12.0 

6  18  55.9 

+  6  34  32.9 

65157.9 
711    5.8 

7  31  51.4 
7  54   9-8 

+  8  17  56.2 

843    5.6 

9    933.4 
93714.8 

10  6    5.3 

+1036    0.3 

11  655.1 

11  38  44.9 

12  II  25.1 

12  44  50.8 

+13  18  56.9 

13  53  38.0 

14  28  48.6 

15  422.8 
15  40  14.4 

4-16  16  16.6 

-M6  52  22.2 


Var.  of 

Dec!. 

for  z 

Hour. 


Noon. 


—14.08 

7.73 

-  1.51 

+  4.55 
10.43 

+X6.I3 
31.  60 

36.86 

31.90 
36.73 

+41.34 
45.73 
49*90 
53.86 

57.63 

+61.19 

64.55 
67.7a 
70.70 
73.'<8 

+76.07 
78.46 
80.65 
8a.6s 
84.45 

+86.03 
87.38 
88.49 
89.34 
89.93 

+90.31 
+90.  ao 


Merid- 
ian Pas- 
sage. 


h  m 
22  34-9 
22  32.4 
22  30.1 
22  28.0 
22  26.2 

22  24.6 
22  23.2 
22  22.1 
22  21. 1 
22  20.4 

22  19.9 
22  19.5 
22  19.3 
22  19.3 
22  19.5 

22  19.9 
22  20.4 
22  21. 1 
22  22.0 
22  23.0 

22  24.2 
22  25.5 
22  27.1 
22  28.8 
22  30.7 

22  32.8 
22  35.0 

22  37.5 
22  40.1 
22  43.0 

22  46.0 
22  49.2 


d 
o 

o 
Q 


Day  of  the  Month. 


Semidiameter    .  .  . 
Horizontal  Parallax 


5th. 


47a 
IM5 


loth. 


4.38 
ZI.39 


15th. 


3.89 
10.34 


3oth. 


3.53 
9,31 


35th.  30th. 


3.a3 

8.53 


3.98 
7.85 


I 
2 

3 
4 
5 

6 

7 

8 

9 
10 

II 
12 

13 

14 
15 

16 

17 

18 

19 
20 

21 
22 

23 
24 
25 

26 

27 

28 

29 
30 

31 
32 


Apparent 
Right  Ascen- 
sion. 


Noon, 


h    m      s 
3  24  32.80 

3  31  43.55 
3  39  6-58 
3  46  42.01 

3  54  29.89 

4  2  30.22 
4  1042.88 
419    7.63 

4  27  44-09 
4  36  31-72 

44529.81 

4  54  37-47 

5  353.65 
5  13  17.12 
5  22  46.49 

5  32  20.28 

5  41  56.90 

.5  51  34-74 

6  I  12.16 

6  10  47.56 

6  20  19.44 
6  29  46.40 

639  7-14 
6  48  20.51 

6  57  25.52 

7  621.32 

7  15  7-22 
7  23  42.64 

732  7-13 
74020.36 

748  22.10 
7  56  12.18 


Var.  of 
R.  A. 
for  I 

Hour. 


Noon. 


8 

+17.695 
18.203 

18.717 
19.335 
19.754 

-I-3O.37X 
30.781 
3X.378 
31.756 
33.308 

+33-637 
33.005 

a3.335 
33.6x1 

33.837 

+33.978 
34.06a 

34.079 
34.038 
33.9x2 

+a3.735 
33.503 
33.3x8 
33.889 
33.533 

-Hw.133 
31.698 
31.351 
30.788 
30.3x4 

+19.831 
+19.348 


Apparent 
Decimation. 


Noon, 


+16  52  22.2 

17  28  23.5 

18  4  12.0 

18  39  38.7 

19  14  34.2 

+19  48  48.1 
2022  9.2 
205426.3 
21  25  27.5 
21  55  0.6 

+22  22  53.1 
224853.1 
23  12  48.9 
23  34  29.6 

23  53  45-3 

+24  10  27.7 

24  24  29.7 

24  35  46.3 
24  44  14.1 

24  49  51-9 

+245240.1 

24  52  40-7 
24  49  57.2 

24  44  34-6 
24  36  38.8 

+24  26  16.7 

24  13  35.5 
23  58  42.9 
23  41  47.1 
2322  56.1 

+23    2  18. 1 
+2240   0.9 


Var.  of 
DecL 
for  I 
Hour. 


Noon. 


-H90.30 

89.85 
89.14 
88.04 
86.53 

+84.56 

83.13 
79.3X 

75.79 
71.86 

+67.48 
63.49 
57.08 

51.  a3 
45.OX 

+38.47 
31.67 
34.70 
17.63 
ia53 

+  3.49 

-3.43 

zai7 

16.68 

33.93 

—88.87 

34-51 

39.83 

44.78 
49.40 

-53.70 
-57.66 


Merid- 
ian Pas- 
sage. 


h       zn 
22  49.2 

22  52.7 

22  56.3 

23  0.2 
23     4.2 

23  8.5 
23  I3-0 

23  ^7-7 
23  22.5 
23  27.6 

23  32.8 
23  38.1 
23  43.6 
23  49.2 

23  54-8 


o  as 
o  6.2 
o  1 1.9 
o  17.6 

023.2 
028.7 
034.1 

039-4 
044.5 

049.5 
054.4 

0  59.0 

1  3-5 
I    7.8 

I  11.9 
I  15.8 


Day  of  the  Month. 


Semidiameter 

Horizontal  Parallax  .  . 


4th. 

n 

3.78 
7.31 

9th. 

3.63 
6.93 

14th. 
6.i9 

X9th. 

3.53 
6.6s 

34th. 

f. 

6,78 

39th. 


x68 
7jo6 


NoTK. — The  sign  +  indicates  north  declinations;  the  sign  ~-  indicates  south  declinations. 
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JULY. 

AUGUST. 

B 
O 

Apparent 
Right  Ascen- 
sion. 

Var.  of 

R.A. 

fori 

Hour. 

Apparent 
Declination. 

Var.  of 

DecL 

fori 

Hour. 

Merid- 
ian Pas- 

• 

§ 

Apparent 
Right  Ascen- 
sion. 

Var.  of 
R.A. 
fori 

Hour. 

Apparent 
Declination. 

Var.  of 

Decl. 

fori 

Hour. 

Merid- 
ian Pa»> 

»4 

o 

sage. 

*4 
0 

sage. 

J^a^M. 

Noon. 

Noon, 

Noon. 

1 

Noon. 

Noon. 

Noon, 

Noon, 

b    m      8 

s 

e       r         I* 

H 

b     m 

h  m      8 

8 

•     »       »• 

n 

h    m 

I 

748  22. 10 

+19.831 

+23     2  18. 1 

-53.70 

I  II.9 

I 

1022    2.19 

+4.4a8 

+  7  31  23.7 

-58.77 

143.0 

2 

7  56  12.18 

19.34a 

22  40    0.9 

57.66 

I  15.8 

2 

10  23  40.69 

3.776 

7    838.5 

54.94 

I  40.7 

3 

8    350.51 

18.853 

22  16  12.6 

61.30 

I  19.5 

3 

1025    3.27 

3.101 

6  47  29.7 

50.75 

I  38.x 

4 

8  II  17.06 

18.361 

21  51     0.7 

64.63 

I  23.0 

4 

1026    9.37 

2.403 

628    5.7 

46.20 

I  35-2 

5 

1 

8  18  31.84 

17.871 

21  24  32.6 

67.66 

I  26.3 

5 

10  26  58.43 

X.682 

6  10  35.1 

41.29 

I  32.x 

6 

8  25  34.90 

+17.384 

+20  56  55.4 

-70.40 

I  29.4 

6 

10  27  29.91 

+0.939 

+  5  55    6.8 

—36.01 

I  28.7 

7 

8  32  26.30 

16.900 

20  28  x6.o 

73-85 

I  32.3 

7 

102743.31 

-I-O.I76 

5  41  49.8 

30.34 

I  25.0 

8 

8  39    6.14 

16.420 

19  58  40.9 

75.03 

I  35.0 

8 

10  27  38.20 

-0.603 

5  30  53-3 

34.30 

I  20.9 

9 

8  45  34-51 

15.944 

19  28  16.4 

76.96 

I  37.5 

9 

10  27  14.24 

X.395 

5  22  26.2 

17.90 

I  16.6 

10 

85151.51 

15.47a 

1857    8.7 

78.64 

I  39.8 

10 

10  26  31.20 

3.192 

5  16  37.0 

ZI.I5 

I  XI.9 

II 

8  57  57-23 

+15.004 

+18  25  23.7 

~8o.o8 

I  42.0 

II 

10  25  29.05 

-2.987 

+  5  13  33-6 

—  4.08 

I    6.9 

12 

9    3  51-77 

14.540 

1753    7-0 

81.28 

143.9 

12 

1024    7.94 

3.770 

5  13  23.0 

+  3.  as 

X    1.6 

13 

9   9  35-20 

14.079 

17  2024.1 

82.26 

I  45-7 

13 

10  22  28.28 

4.530 

5  x6  10.8 

low  77 

0  56.X 

14     915    7-58 

13.620 

1647  20.4 

83.02 

147-3 

M 

10  20  30.78 

5.854 

5  22    0.6 

18.40 

0  50.2 

15  .    9  20  28.97 

13.163 

16  14    1.2 

83.56 

148.7 

15 

10  18  16.50 

5.9a6 

5  30  53.8 

86.03 

0  44.0 

16 

92539-39 

+12.705 

+154031.5 

-83.89 

149.9 

16 

10  15  46.88 

-6.539 

+  54249-2 

+33.55 

037.6 

17 

9  30  38.83 

12.247 

15    656.5 

84.00 

I  51.0 

17 

10  13    3-79 

7.045 

5  57  42.2 

40.81 

0  30.9 

18 

9  35  27.26 

11.788 

143321.1 

83.91 

I  51.8 

18 

10  10   9.52 

7.458 

6  15  24.7 

47.65 

0  24.1 

19 

940    4.65 

11.327 

13  59  50.4 

83.62 

I  52.5 

19 

10    7    6.78 

7.749 

6  35  44-9 

53.9a 

0  17.1 

20 

9  44  30.90 

10.861 

13  2629.3 

83. 1  z 

I  53-0 

20 

10    358.68 

7.902 

6  58  26.9 

59-45 

0  10. 1 

21 

9  48  45-92 

+10.389 

+12  53  22.9 

-82.39 

I  53.3 

21 

10   0  48.69 

-7-905 

+  723  11.2 

+64.09 

(  0    S.0 

22 

95249-55 

9.91 1 

1220  36.3 

81.46 

I  53.4 

22 

9  57  40.53 

7.747 

7  49  35.0 

67.71 

23  49.1 

23      95641.61 

9.425 

II  48  14.8 

80.31 

I  53.3 

23 

95438.11 

7.425 

8  17  12.5 

70.22 

23  42.3 

24    10    0  21.90 

8.930 

11  1623.5 

78.93 

I  53.0 

24 

9  51  45-41 

6.938 

84536.1 

71-54 

23  35-7 

25 

10    350.16 

8.423 

1045    7.9 

77.3a 

152.5 

25 

9  49   6.38 

6.288 

9  H  16.7 

71-64 

2329.4 

26 

10   7    6.II 

+  7.903 

+10  14  33.7 

-75.48 

I  51-8 

26 

9  46  44.79 

-5.486 

+  9  42  44-9 

+70.53 

23  23.5 

27  1  10  10     9.41 

7.369 

9  44  46.7 

73.39 

X  50.9 

27 

94444.15 

4.544 

10  10  31.8 

68.20 

23  17.9 

28 

10  12  59.70 

6.8X9 

9  15  53.0 

71.04 

X  49.8 

28 

9  43    7.62 

3.480 

1037    9.4 

64.75 

23  12.8 

29 

10  15  36.59 

6.251 

84759.1 

68.42 

X  48.4 

29 

9  41  57-92 

2.312 

II    2  XI. 6 

6a  27 

23    8.2 

30 

10  17  59.62 

5.664 

821  IX.5 

65.51 

I  46.8 

30 

941  17.31 

—1.060 

II  25  14.7 

54.84 

23    4.1 

31 

1020   8.32 

+  5.057 

+  75537.3 

—62.30 

X45.0 

31 

941    7-54 

+0.254 

+11  45  57.2 

+48.57 

23    0.5 

32 

1022    2.19 

+  4.4aP 

+  7  31  23.7 

-58.77 

X  43.0 

32 

9  41  29.83 

+1.609  +12     4     0.0 

+41.56 

22  57-5 

I 

>ay  of  the  Month. 

4th. 

m 

9th. 

Z4th. 

19th. 

a4th. 

29th. 

Day  of  the  Month. 

3d. 

8th. 

Z3th. 

z8th. 

23d. 

28th. 

M 

w 

M 

m 

t* 

*» 

•> 

» 

M 

t 

Se 

midiameter  .   .   . 
inzontal  Parallax 

2.83 
7.45 

3.01 
7.93 

3.a3 
8.51 

3.49 
9.19 

3.79 

9-97 

4.13 
10.87 

Semidiameter   .  .  . 
Horizontal  Parallax 

.1:?! 

4.91 
12.93 

5.26 
13.86 

5.44 
X4.35 

5.3a 
Z4.O2 

4.87 
12.84 

"^e  sipi  .  prefixed  to  the  hourly  change  of  declination  indicates  that  north  declinations  are  decreasing;  the  sign 
+  indicates  that  north  declinations  are  increasing. 
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MERCURY,  1912. 


GREENWICH  MEAN  TIME. 


SEPTEMBER. 


OCTOBER. 


Q 


I 
2 

3 
4 
5 

6 

7 

8 

9 
lo 

zz 

Z2 

13 
14 
X5 

z6 

17 
z8 

19 

20 

2Z 
22 

23 
24 
25 

26 
27 
28 
29 

30 

31 
32 


Apparent 
Right  Ascen- 
sion. 


Noon, 


h    m     8 
9  41  29.83 

9  42  24.89 
9  43  52.96 
9  45  53.80 
9  43  26.74 

9  51  30.71 
9  55  4.29 
9  59  5.79 
o  3  33*22 
o   8  24.40 

o  Z3  37.02 
o  19  8.67 
o  24  56.92 

o  30  59.37 
o  37  13.69 

o  43  37.70 
050   9.36 

0  56  46.82 

1  3  28.44 
z  zo  Z2.78 

z  z6  58.59 
I  23  44.83 
z  30  30,66 
I  37  15.36 
14358.39 

I  50  39.33 

1  57  17.88 

2  353.83 
2  zo  27.03 

2  z6  57.43 

2  23  25.02 
2  29  49.82 


8 
+  1. 

5 
7 


Var.  of 

R.A. 

fori 

Hour. 


Noon, 


609 
.983 

355 
710 

oa8 


+  8.293 

9.494 
ZO.617 
IX.653 
ia.595 

+X3.439 
14.182 
14.823 

15.365 
15.8x3 

+16.X73 

16.45a 
16.658 

X6.800 
X6.886 

+16.924 
16.923 
Z6.890 
16.83 1 
x6.75a 

+X6.658 

X6.553 

16.441 

16.325 
X6.208 

+X6.091 
+15.976 


Apparent 
Declination. 

Var.  of 
DecL 
fori 

Hour. 

Noon, 

Noon. 

e       *       if 

m 

+Z2     4    0.0 

+  4X.56 

Z2  19    6.9 

33.93 

12  31     4.3 

25.78 

Z2  39  40.8 

X7.2I 

Z2  44  47.8 

+  8.34 

+Z246  19.  Z 

-  0.75 

Z2  44  Z0.8 

9.96 

Z2382Z.2 

19.17 

Z2285Z.3 

28.30 

12  Z5  44.3 

37.95 

+IZ  59    5.6 

-45.9a 

ZZ39   2.9 

54.a4 

II  1545.5 

62.13 

zo  49  24.4 

69*54 

zo  20  Z2.0 

76.40 

+  94821.9 

—  82.68 

9Z4    8.Z 

88.37 

8  37  44.8 

93.47 

7  59  26.2 

97.98 

7  19  26.3 

X0X.92 

+  6  37  58.6 

-X05.31 

5  55  15.8 

X08.X8 

5  zz  29.8 

"0.57 

4  26  51.6 

"a.53 

3  41  31.3 

1x4.09 

+  2  55  38.1 

— XX5.28 

2    920.3 

1x6. X4 

z  22  45.6 

1x6. 70 

+  0  36   0.6 

1x7.00 

-  01048.7 

1x7.06 

-  0  57  36.9 

'-XX6.9X 

-  I  44  19.1 

— X16.58 

Merid- 
ian Pas- 
sage. 


h  xn 
22  57.5 
22  55.0 
22  53.0 
22  5Z.6 
22  50.7 

22  50.3 
22  50.4 
22  50.9 
22  51.8 
22  53.0 

22  54.6 
22  56.4 

22  58.5 

23  0.8 

23     3.3 


5.9 

8.6 


23 

23 

23  11.3 
23  Z4.1 

23  16.9 

23  Z9.8 
23  22.6 

23  25.4 
23  28.2 

23  30.9 

2333.6 

23  36.3 

23  38.9 

23  41.5 
2344.0 

23  46.5 
23  48.9 


6 
% 


z 

2 

3 

4 
5 

6 

7 
8 

9 
zo 

xz 

12 

13 
14 

15 

16 
17 

z8 

19 
20 

21 
22 

23 
24 
25 

26 
27 
28 
29 
30 

31 
32 


Apparent 

Right  Ascen- , 

sion. 

Var.  of 

R.  A. 

forx 

Hour. 

Noon. 

Noon. 

h    m     8 

s 

Z2  23  25.02 

+X6.09X 

Z2  29  49.82 

15.976 

Z2  36  ZZ.90 

X5.864 

124231.35 

15.757 

Z2  48  48.3Z 

15.656 

Z2  55    2.89 

+15.560 

13  1 15.23 

15.470 

13  725.49 

15.387 

I3I333.8Z 

15.310 

131940.36 

X5.239 

132545.30 

+15.175 

Z3  31  48.78 

15.117 

133750.96 

15.066 

13  43  51.97 

X5.02X 

13  49  51.97 

14.981 

13  55  51.10 

+14.947 

14    149.48 

14.919 

14    747.25 

14.896 

141344.52 

14.877 

14  19  41  40 

14.863 

14  25  37.98 

+14.853 

14  31  34-35 

X4.846 

14  37  30.58 

14.84a 

14  43  26.74 

14.840 

Z4  49  22.88 

X4.B40 

14  55  19.04 

+X4.84X 

15    115.23 

14.84a 

15    711.45 

X4.84a 

15  13    7.68 

14.84a 

15  19    3.89 

X4.840 

Z525    0.00 

+14.835 

15  30  55.93 

+14.825 

Apparent 
Declination. 


Noon. 


o  57  36.9 
z  44  19.  z 
2  30  51.0 

317   8.9 

4  3    9.3 

44849.1 

5  34    5.5 

6  z8  56.0 

7  318.4 

7  47  10.4 

8  30  30.3 

9  X3  Z6.3 

9  55  26.7 
o  36  59.9 
z  Z7  54.6 

158    9.4 

2  37  42.8 

3  16  33.8 
35441.0 
432    3.1 

5  839.0 

54427.5 

6  Z9  27.4 

6  53  37.4 

7  26  56.3 

7  59  22.9 

8  30  55.9 

9  I  340 
9  31  15.8 

20   o   0.0 

-202745.3 
-2054  30.  z 


Var.  of 
Decl. 
forx 

Hoar. 


Noon. 


X6.9X 
16.58 
16.07 
15.40 
X4.6x 

13.69 
X2.66 
xx.54 

xa3x 
:o9.ox 

07.63 
06.  X9 

04.67 

03.09 
01.46 

99.77 
98.02 
96.22 
94.37 
9a.47 

90.52 
88.52 

86.47 
84.36 

82.2X 

80.00 
77.74 
75.43 
73.05 

7a  6a 


—  68.13 

-  63.58 


Merid- 
ian Pas- 
sage. 


h      m 

2346.5 
23  48.9 

23  51.3 
23  53.6 
23  55.9 

23  58.2 

•  •  • 
o    0.4 

O     2.6 

o    4.8 

o  6.9 
o   9.x 

O  ZZ.2 

o  Z3.2 

OZ5.3 
OZ7.3 

o  X9.4 
o  2Z.4 

023.4 
025.4 

027.4 

o  29.4 

031.4 
033.4 
035.4 

037.4 
039.4 

041.4 
043.4 
045.4 

047.4 
049.4 


Day  of  the  Month. 


Semidiameter 

Horizontal  Parallax   .  .  . 


2d. 


4-a5 

IX.2X 


7th. 


3.65 
9.6X 


X2th. 


3.X7 
8.34 


XTth. 


2.83 
7.45 


22d. 


2.61 

6.88 


27th, 


Day  of  the  Month. 


2.47 
6.52 


Semidiameter 

Horizontal  Parallax  .  .  . 


2d. 


2.40 
6.3X 


7th. 


2,36 

6.2X 


xath. 


a.35 
6.19 


XTth. 


2.36 
6.23 


22d. 


2.40 

6.33 


27th. 


2.46 

6,49 


NoTB,— The  sign  +  indicates  north  declinations;  the  sign  —  indicates  south  declinations. 
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NOVEMBER. 


DECEMBER. 


s 


I 

2 

3 
4 
5 

6 

7 
8 

9 
zo 

zx 

Z2 

13 
14 
X5 

i6 

x8 
19 

20 

21 
22 
23 
24 
25 

26 
27 

28 

29 

30 

31 
32 


Apparent 

Right  Asceii' 

sioiL 


Noon, 


h   m      s 

5  30  55-93 

53651-55 
54246.71 

5  48  41.22 

5  54  34-84 

6  027.30 
6  618.26 
612  7.34 
6  17  54.10 
6  23  37.99 

6  29  18.42 

6  34  54-69 
6  40  26.02 

6  45  51-48 

6  51  10.04 

65620.54 

7  I  21.61 

7  6  "-73 
71049.19 

7  15  12.05 

7  19  18.14 

723  5-05 
7  26  3aix 

7  29  30.39 
732   2.70 

7  34    3-70 

7  35  29.91 

7  36  17-84 
73624.15 

7  35  45-90 

73420.87 
732   7.90 


Var.  of 
R.A. 
for  X 
Hour. 


Noon, 


8 

+i4-8«5 
14.809 
X4.786 

14-754 
X4.7xa 

+14-657 
X4.5»7 
14-500 

X4-393 
X4.a62 

+I4-X03 
13.914 
13.690 

X3.4a5 
X3.XX4 

+xa,75X 
13.348 
X  1.838 
XX.371 
XO.6X9 

+  9.87a 
9.019 

8.049 
6.952 
5.7x8 

+  4.34X 

3.818 

+  X.T51 
-a647 

a-557 

1-4-539 
6.54a 


Apparent 
Declination. 


Aooi*. 


r 


-20  54  30.1 
21 20 12.9 
21 44  52.2 

22    8  26.4 

22  30  54.0 

—22  52  13.2 

23  12  22.3 

23  31  19-7 
2349     3.6 

24  532.1 

-24  20  43.6 

24  34  36.2 
2447    8.1 

24  58  X7.4 

25  8    2.5 

-25  16  2X.7 
252313.0 
25  28  34.9 
25  32  25.7 
253443-8 

-25  35  27.5 
25  34  35.3 
2532  5-5 
25  27  56-3 
2522   6.1 

-25  14  32.8 
25  514.x 
2454  7.6 
24  4X  10.8 
24  262X.1 

-24    936.5 
-23  50  55-8 


Var.  of 
Decl. 
for  I 
Hoar. 


Noon, 


-€5-58 
6a.97 
60.99 
57.55 
54.73 

-51.85 
48.89 
45.87 
4a.77 
39.59 

-36.34 
33.0a 
29.63 
26.X4 
32.60 

-X8.98 
X5.29 

".53 

7.70 

—  3.80 

+  0,17 
4.20 
8.30 

12.47 
X6.72 

+3X.06 

a5.50 
30.05 

34.70 

39.46 

+44.a8 
4-49. 10 


Merid- 
ian Pas- 
sage. 


h     m 
049.4 

051-4 
053.3 
055-3 
057.3 

059.2 

X      X.Z 

I  3-0 
X  4.8 
X    6.6 

X  8.3 
I  zao 
X  11.6 
X  13.x 
X  14.4 

X  15.6 
X  16.7 
X  X7.6 
X  18.3 
I  18.7 

X  18.9 
I  18.7 
X  18. 1 
X  X7.1 
X  X5.7 

I  X3.8 

I  II. 2 

X  8.1 
X  4.2 
059.6 

054-3 

o  48.1 


X 
2 

3 
4 
5 

6 

7 
8 

9 
10 

II 
12 
13 
14 
15 

16 

17 

18 

19 
20 

21 
22 

23 

24 

25 

26 
27 
28 
29 
30 

31 
32 


Apparent 
Right  Ascen- 
sion. 


Noon, 


h  m     8 
7  34  20.87 

732    7.90 

729    7.28 

7252X.19 

7  20  53.95 

71552.17 
7  10  24.64 

7   44X.88 

6  58  55.42 

6  53  16.99 

6  47  57-57 
6  43   6.62 

6  38  51-59 

6  35  17-69 
6  32  27.97 

63023.57 
6  29  4.08 
6  28  27.93 
6  28  32.77 
6  29  15.77 

6  30  33-92 
6  32  24. 1 1 

63443-34 
6  37  28.79 

6  40  37-83 

6  44    8.05 

6  47  57-29 
652    3.61 

6  56  25.25 

7  I    0.68 

7  548.54 
7  xo  47.61 


Var.  of 
R.A. 
for  X 
Hoar. 


Noon, 


8 
■4.539 
6.542 
8.496 

xa3i5 
1X.908 

-X3.X78 
14.042 

14-441 
U.349 

-19*775 
n.4X9 

9.799 
8.007 
6.X30 

-  4.a4X 
2.395 

-  0.634 
+  X.OX7 

2.545 

+  3.944 
5.2x6 
6.366 
7.402 
8.334 

+  9.»70 

9.920 

XO.593 

XX.X99 

XX.  744 

-I-X2.236 

-I-X2.680 


Apparent 
Declination. 


Noon, 


-24  936.5 
23  50  55.8 
23  30  20.7 

23  756.1 
22  43  52.4 

—22  X8  27.0 
21  52  5.2 
21  25  20.2 
20  58  52.1 
203324.6 

-20  94X.6 
19  48  23.0 
1930     X.3 

19  14  59.5 

19     330.5 

-18  55  37.3 

18  51  14.5 
x8  50  10.6 
1852  9.2 
x8  56  51.2 

-19    3  55-8 

19  13  2.9 
19  23  52.4 

1936    5-3 

19  49  24. 1 

-20    3  32.7 

20  18  16.5 
20  33  22.3 

20  48  38.6 

21  3  55-1 
-21  X9   2.4 

-2X  33  52.5 


Var.  of 

Decl. 

for  X 

Hour. 


M 


OOH, 


+44-a8 
49.10 

53.80 
58.19 

62.0X 

+64-94 
66.64 

66.8X 
65.22 
6X.76 

+56.53 
49.78 
41.86 
33.20 
24.21 

+15.27 

+  6.7X 

—  1.26 

8.48 

X4.86 


39 
23.07 
28.93 
33.03 
34.43 

-36.  X9 

37.37 
38.04 

38.25 
38.05 

-37.50 
—36.63 


Merid- 
ian Pa». 
sage. 


h    m 

054-3 
o  48.x 

041.2 

033-5 
025.x 

o  x6.2 

(  0   e.8 

(28  67.8 

23  47-5 
23  38.0 

23  28.8 

23  20.Z 
23  xx.g 
23  4.4 
22  57.6 
22  5X.6 

22  46.3 
22  4X.8 
22  37.9 
22  34.6 

22  32.0 

22  29.8 
22  28.2 
22  27.0 
22  26.2 
22  25.7 

22  25.6 
22  25.7 
22  26.1 
22  26.7 
22  27.6 

22  28.6 
22  29.8 


Day  of  the  Month. 


Semidiameter 

Horizontal  Parallax  .  .  . 


xst 

a.55 

6.73 

6th. 

x68 
7^ 

xxth. 

x6th. 

2X8t 

H 

3.85 
7.5a 

34>9 
8.X4 

M 
343 

gjoi 

a6th. 


Day  of  the  Month. 


3.87 
xai9 


Semidiameter  .  .  . 
Horizontal  Parallax 


xst. 

w 

441 
IX.63 

6th. 

tt 

4-86 
x&8x 

xxth. 
tt 

X2.78 

x6th. 

m 

4.40 
XI.59 

2ISt. 

It 

3.86 
xax7 

26th. 

It 

34a 

gjoi 

3XSt 


3.X0 
8.X6 


The  sign  —  prefixed  to  the  hourly  change  of  declination  indicates  that  south  decUxiations  are  increasing;  the  sign 
4.  izidicates  thi^t  south  declinations  are  decreasing. 
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VENUS,  1912. 


GREENWICH  MEAN  TIME. 


JANUARY. 


FEBRUARY. 


■S 

a 
o 


5" 


I 

2 

3 

4 
5 

6 

7 

8 

9 
lo 

II 

12 

13 
14 
15 

x6 

17 
i8 

19 
2o 

2Z 

22 

23 
24 
25 

26 

27 
28 

29 

30 

31 
32 


Apparent 

Rignt  Ascen- 

siozL 


Noon. 


h   m     s 

15  37  55-IO 

15  42  38.61 

154723.48 
1552  9.71 
155657.29 

16  I  46.20 
i6  6  36.44 
16  11  27.99 
16  16  20.83 
16  21  14.94 

16  26  10.29 
16  31  6.86 
16  36   4.62 

16  41  3.53 
1646    3.57 

1651  4.70 
1656   6.88 

17  I  10.09 
17  6  14.27 
17  IX  19.38 

171625.39 
17  21  32.26 
17  26  39.93 
17  31  48.36 
17  36  57-52 

1742  7-34 
17  47  17.78 

17  52  28.80 

175740-35 

18  2  52.38 

18  8  4.83 
18  13  17.67 


Var.  of 
R.A. 
fori 

Hoar. 


NOOH. 


s 

+1X.784 
XX.843 

11.898 

1X.954 
xa.010 

+X2.066 
xa.121 
xa.175 

X2.2a8 

la.380 

+xa.332 
xa.383 

xa.43x 
12.478 

12.385 

+12.370 
12.613 
12.654 
12.694 
ia.733 

+12.769 
12.803 
12.836 
12.867 
za.896 

+12.922 

12.947 
12.971 
12.99a 

13.010 

+13.027 
+13.04* 


Apparent 
Decimation. 


Noon, 


—16  48  39.0 

17    543.6 
17  22  27.4 

17  38  49.7 

17  54  49.6 

-18  10  26.4 

18  25  39.2 
184027.3 

18  54  49.9 

19  846.3 

-19  22  15.7 
19  35  17.2 

19  47  50.3 

19  59  54-2 

20  I  z  28.2 

~20  22  31.9 

2033    4-5 
2043     5.2 

20  52  33.6 

21  I  29.1 

-21  951-2 
21  17  39.4 
21  24  53.2 
21  31  32.1 

21  37  35.7 

•2143     3.6 

21  47  55.4 

21  52  10.8 

21  55  49.4 

21  5851.0 

-22     X  15.3 
—22     3     2.1 


Var.  of 

Decl. 

fori 

Hour. 


Noon. 


-43.1a 


Merid- 
ian Pas- 
sage. 


U3 

a 
o 


Q 


42.26 

21 

41.38 

21 

40.47 

21 

39-5a 

21 

-38.54 

2Z 

37.5a 

21 

36.48 

21 

35.40 

21 

34-39 

21 

-33.  X5 

21 

31.98 

21 

30.78 

21 

39.55 

21 

28.29 

21 

—27.01 

21 

25.70 

21 

a4-36 

21 

23.00 

2X 

21.62 

21 

—20.32 

2X 

18.80 

21 

X7.35 

21 

X5.89 

21 

I4.4X 

21 

—12.91 

21 

11.40 

21 

9.88 

2Z 

8.34 

21 

6.79 

21 

-  5.a3 

2X 

-  3.67 

21 

h  m 
20  59.5 
0.4 
1.2 
2.0 
2.8 

3-7 
4.6 

5-6 
6.6 

7-5 

8.5 

9-5 
10.5 

11.6 

12.7 

13.8 
14.9 
16.0 
17. 1 
X8.3 

19-5 
20.7 

21.9 

23.1 

24.3 

25-5 
26.7 

28.0 

29-3 
3a6 

31.9 
33.1 


I 
2 

3 

4 
5 

6 

7 
8 

9 
10 

II 
12 

13 
14 
15 

16 

17 
18 

19 
20 

21 

22 

23 
24 

25 

26 

27 
28 

29 

30 

31 
32 


Apparent 
Right  Ascen- 
sion. 


Noon, 


h    m      s 
18  13  17.67 

18  18  30.83 

18  23  44.28 

18  28  57.96 

x8  34  11.82 

18  39  25.81 
18  44  39.87 

18  49  53.94 
1855    7.98 

19  o  21.92 

19  535.69 
19  zo  49.26 

19 16  2.57 

19  21  15.57 
19  26  28.21 

19  31  40.43 
193652.19 

1942  3.43 
194714.II 
19  52  24.20 

19  57  33.64 

20  2  42.41 

20  750.46 
20  x  2  57.76 
20  x8   4.27 

2023  9.97 
20  28  14.84 
20  33  18.85 
20  38  21.98 
2043  24.22 

20  48  25.55 

20  53  25.96 


Var.  of 
R.A 
fori 

Hour. 


NOOM. 


8 
+13.042 

13.054 
13.065 
13.074 
13.081 

+  13.084 
13.086 
13.086 
13.083 
13.077 

+13.070 
13.060 

13.048 

13.034 
13.018 

+13.000 
12.979 
12.956 
12.933 
12.907 

+13.879 
12.850 
12.820 
I3.7S8 
13.754 

+13*730 
13.685 

X3.649 
Z3.6za 

13.574 

+13.536 
+13.497 


Apparent 
Declination. 


Noon, 


o  #      •» 

1—22  3    2.Z 

22  4  XI.2 

22  442.3 

22  435.3 
22     3500 

—22  2  26.3 
22    024.2 

21  57  43.7 
21  54  24-7 
21  5027.3 

-21  45  51.4 
21  40  37.2 
21  3444.8 
21  28  14.4 
21  21  6.2 

-21  1320.3 
21     457.0 

20  55  56.6 
204619.3 
20  36   5.6 

-20  25  15.7 
201350.0 

20     I  49.0 

19  49  13.0 
1936    2.5 

-19  22  18.0 

19  7  59-9 
1853    8.6 

18  37  44-7 
x8  21  48.6 

•18    5  2I.O 

174822.4 


Var.  of 

DecL 

fori 

Hoar. 


Noon. 


-S.67 

8.09 

—  0.50 

+  1.09 

8.69 

+  4-a9 
5.89 

7.49 

9.09 

10.70 

+13.30 
13.89 
15.48 
17.06 
18.63 

4.30.19 
21.74 
33.38 
34.81 
36.33 

+37.83 

39.31 

30.77 
S3.98 

35-65 

+35.06 

36.45 
37-83 

39-17 
40.50 

+41.80 
+43.08 


Merid* 

ianPas^ 

sage. 


m 

33-1 

34-4 

35.7 

37.0 
38.2 

39.5 
40.8 

42.1 

43.4 
44-7 

46.0 

47.2 

48.5 
49.8 
5X.I 

52-4 
53.6 
54.8 
56.0 

57.2 


58.5 

59-7 
22    0.9 

22    2.1 

22     3.2 

22     4.3 

22  5.4 

22  6.5 

22  7.6 

22  8.7 

22     9.8 
22  Z0.8 


Daj  of  the  Month. 


Semidiameter .  .  .  . 
Horisontal  Parallax. 


xst. 


8.98 
9^35 


6th. 


8.66 
8.9a 


ixth. 


8.36 
8.6X 


16th. 


8x>8 
8.33 


318U 


7.S3 
8.07 


a6th. 


7.60 
7-83 


3XSL 


Day  of  the  Month. 


7.39 
7.61 


Semidiameter   .  .  . 
Horizontal  Parallax 


5th. 

7.X9 
7.4X 

10th. 

7X>I 
7.«a 

15th. 

m 

6^ 
7j04 

30th. 

It 

&67 
6^7 

asth. 


6.5a 

6.71 


NOTB.— The  sign  +  indicates  north  decUnatioiM;  the  sign  —  indicatet  south  declinations. 
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GREENWICH  MEAN  TIME. 


MARCH. 


•3 


Q 


I 
2 

3 

4 
5 


7 
8 

9 

lO 

II 

12 

13 
M 
15 

i6 

17 

z8 

19 

20 


22 

23 
24 
25 

26 
27 
28 
29 

30 

31 
32 


Apparent 
Rignt  Ascen- 
sion. 


Noon, 


h    m     s 
20  43  24.22 

20  48  25.55 

20  53  25.96 

20  58  25.43 

21  323.95 

21  8  2Z.52 
21  13  18.13 
21  z8  Z3.78 

2Z  23  8.46 
2Z  28     2.17 

21  32  54.90 

21  3746.66 

21  42  37-45 
21  47  27.28 

2Z  52  16.15 

2157  4-07 

22  Z  51*05 

22  637.10 
22  ZZ  22.24 
22  Z6    6.48 


Var.of 

R.A. 

for  z 

Hour. 


Noon, 


21    222049.83 


22  25  32.31 
22  30  13.95 

22  34  54-77 
22  39  34-79 

22  44  Z4.03 
22  48  52.52 

22  53  30.29 
2258   7.38 

23  243.81 

23   719-63 
23  IX  54.86 


8 

+W-574 
13.536 

ia.497 
13.458 
13.4x9 

+13.379 
13.339 

13.399 

Z3.358 

13.3X8 

+13. 177 
13.137 
13.096 
13.056 
I3.0X7 

+11.977 

ZZ.938 
iz.goo 

IX.863 
11.835 

+11.789 

z  1.753 
1Z.718 
11.684 
11.651 

+11.619 

11.589 

1Z.560 

1Z.533 
11.505 

+11.480 
+11.456 


Apparent 
Declination. 


Noon, 


82X48.6 
8     5  2Z.O 

7  48  22.4 

73053-2 
7x254.1 

6  54  25.6 

6  35  28.3 
6z6  2.8 
556  9.8 
5  35  49-8 

515    3-6 

4  53  51-7 
4  32  Z4-9 
4  10  Z3.7 
3  47  48.8 

325  i.o 
3  z  51.0 
2  38  19.4 
2  Z4  27.0 

15014-3 

z  25  42.2 
z  05Z.4 
o  35  42.5 
o  zo  x6.2 

944  33-3 

9  18  34-5 

8  52  20.4 
8  25  51.8 

7  59  9.2 
7  32  Z3.3 


-  7    5   4-9 
6  37  44.6 


Var.  of 

Decl. 

fori 

Hour. 


Noon, 


+40.50 
41.80 
43.08 

44-34 
45-58 

+46.79 
47.98 

49.  X4 
50.38 

5X.38 

+58.46 
53.5a 
54-55 
55.55 

56.5a 

+57.46 

58.37 

59.35 
60.11 

60.94 

+61.73 
63.50 
63.34 
63.95 
64.63 

+65.38 
65.90 

66.49 
67.05 
67.59 

+68.10 
+68.58 


Merid- 
ian Pas- 
sage. 


h     zn 
22    8.7 

22     9.8 

22  10.8 

22  ZI.9 

22  12.9 

22  Z3.9 
22  14.9 
22  15.9 
22  16.9 
22  17.8 

22  18.7 
22  Z9.6 
22  20.5 
22  21.4 
22  22.2 

22  23.0 
22  23.8 
22  24.7 
22  25.5 
22  26.3 

22  27.  Z 
22  27.8 
22  28,5 

22  29.3 
22  30.0 


APRIL. 


a 

o 


z 
2 

3 
4 
5 

6 

7 
8 

9 
zo 

ZI 
Z2 

13 
14 

15 

z6 

17 
z8 

19 
20 

2Z 
22 
23 
24 
25 


22  30.7  26 

22  31.4  27 

22  32.0  28 

22  32.7  29 

22  33.4  30 

22  34.0  31 

22  34.6  32 


Apparent 
Rignt  Ascen- 
sion. 


Noon, 


h    zn     s 
23  ZZ  54.86 

23  z6  29.53 

23  2Z    3.68 

23  25  37.34 
23  30  ZO.56 

233443.36 

23  39  15.78 

23  43  47-85 
23  48  19.62 

235251.13 

23  57  22.39 
o  z  53.46 
o  6  24.36 
ozo  55.14 
0Z5  25.83 

o  Z9  56.47 
02427.ZO 
o  28  57.75 
o  33  28.45 
03759-25 

04230.Z8 
047    Z.28 

0  51  32.59 
056   4.15 

z    o  36.00 

z  5  8.Z7 
z  9  40.70 
z  Z4  Z3.64 
z  z8  47.02 
z  23  20.89 

1  27  55.29 
I  32  3a24 


Var.  of 
R.  A. 
fori 
Hour. 


Noon, 


8 
+11.456 

11.434 
11.4x3 
11.394 
XX.375 

+11.358 
IZ.344 
11.330 
11.3x8 
IZ.307 

+11.398 
11.391 
11.385 
11.380 
11.377 

+ZI.376 
11.376 
IZ.378 
11.381 
11.386 

+11.393 
11.300 
11.3x0 
11.331 
11.334 

+11*348 
11.363 
11*381 
IZ.401 
11.433 

+XI.445 
+XI.468 


Apparent 
Declination. 


Noon, 


-6  yj  44.6 
6  zo  Z3.2 
5  42  31-2 
5  14  39-4 
44638.3 

-4  z8  28.8 

3  50  ".5 
32Z47.Z 

2  53  Z6.3 

2  24  39.7 

-I  55  58.  z 

Z  27  Z2.2 

o  58  22.7 
o  29  30.2 

-o   035.5 

+0  28  20.7 

0  57  17.8 
z  26  Z4.9 

1  55  11-4 

2  24    6.6 

+2  52  59.8 

3  2Z  50.3 

3  50  37-4 

4  Z9  20.3 

4  47  58.4 

+5Z63Z.Z 

5  44  57-7 

6  Z3  Z7.4 

64129.5 

7  933.5 

+7  37  28.6 
+8    5Z4.Z 


Var.  of 
DecL 
for  z 
Hour. 


Noon, 


+6B.58 
69.03 
69.46 
69.85 
70.33 

+70.56 
70.87 
7X.X5 
71.41 
71.63 

+7X.83 

7X.99 
73.13 
73.34 
73.31 

+72.36 
73.38 
73.37 

73.33 
73.96 

+73.16 
73.04 
71.88 
7X.69 
71.48 

+71.34 

70.97 
70.67 

70.34 
69.99 

+69.60 
+69.  z8 


Merid- 
ian Pas- 
sage. 


h  m 
22  34.6 

22  35.2 

22  35-9 

22  36.5 
22  37.  Z 

22  37.7 
22  38.3 
22  38.9 

22  39.5 
22  40.  Z 

22  40.6 
22  4Z.2 
22  4Z.8 
22  42.4 
22  42.9 

22  43.4 
22  44.0 
22  44.6 
22  45.2 
22  45.8 

22  46.3 
22  46.9 

22  47.5 
22  48.  Z 
22  48.7 

2249.3 
22  49.9 
22  50.5 
22  5Z.Z 
22  5Z.7 

22  52.4 
22  53.0 


Day  of  the  Month. 


Semidiametar  .... 
Horizontal  Parallax. 


18t. 


6.38 
6.57 


6th. 


&35 
6.44 


iith. 


&13 
6.33 


16th. 


6.03 

6.30 


31St. 


6.09 


36t]L 


5A8 

5-99 


318t. 


Day  of  the  Month. 


sS 


Semidiameter 

Horizontal  Parallax  . 


5th. 


5.63 
5.80 


10th. 


5.55 
5.7a 


15th. 


5.48 
5.64 


30th. 


5.41 
5.57 


25th. 


5.34 
5.50 


30th. 


5.38 
5-44 


NoTB. — The  sign  +  prefixed  to  the  hourly  change  of  declination  indicates  that  south  declinations  are  decreasing* 
north  declinations  increasing. 
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GREENWICH  MEAN  TIME. 


MAY. 


JUNE. 


% 


5" 

Q 


Z 
2 

3 

4 
5 


7 
8 

9 
zo 

II 

12 

13 
M 
15 

i6 

17 
i8 

19 

20 

21 
22 
23 

24 
25 

26 

27 
28 
29 

30 

31 
32 


Apparent 
Right  Ascen- 

Var. of 
R.  A. 
for  I 

sion. 

Hour. 

NoffM, 

Noon, 

h    m     s 

s 

I  27  55.29 

+".445 

I  32  30.24 

Z1.46B 

137    5-78 

ZZ.494 

z  4Z  41.96 

xz.sax 

I  46  18.81 

XX. 550 

15056.37 

+11.580 

I  55  34-66 

XZ.6XX 

2    0  13.72 

XX.644 

2    453.58 

XX.G78 

2    934.27 

XX.7X3 

2  14  15.82 

+11.750 

2  18  58.25 

11.787 

22341.59 

X 1.825 

2  28  25.88 

XX.865 

2  33  IZ.I2 

XI.905 

2  37  57-34 

+xx,946 

2  42  44.55 

ZX.988 

2  47  32.78 

xa.03z 

2  52  22.04 

xa.074 

2  57  12.34 

xa.xz8 

3    2    3.70 

+ia.z6a 

3    656.14 

xa.ao7 

31149.66 

X2.253 

3  16  44.27 

X2.a98 

3  21  39.98 

xa.344 

3  26  36.80 

+ia.39x 

3  31  34-74 

xa.438 

3  36  33.79 

za.485 

3  41  33.96 

X3.53X 

3  46  35-24 

xa.577 

3  51  37.64 

+za.6a3 

35641.15 

+xa.669 

Apparent 
Declination. 


Noon, 


n 


+  7  37  28.6 
8    5  14.1 

8  32  49.3 

9  013.5 
92726.1 

+  9  54  26.3 
021  13.5 

0  47  46.8 

114    5.5 

1  40    9.0 

2  556.5 
2  31  27.3 

2  56  40.6 

32135-8 

3  46  12.0 

4  zo  28.6 

4  34  24.7 

4  57  59-6 

5  21  12.6 

5  44    3-0 

6  6  30.1 

6  28  33.2 
65011.5 
711  24.2 

7  32  10.7 

7  52  30.3 

8  12  22.4 
8  31  46.2 

8  50  41. 1 

9  9   6.4 


+ 
+ 


927    1.5 
9  44  25.6 


Var.  of 

Decl. 

for  z 

Hoar. 


Noon, 


4«9.6o 
69.  x8 
68.74 
68.37 

•H7.M 
66.68 
66.09 

65.47 
64.8a 

+64.13 
63.4a 
6a.68 
61.91 
6x.xz 

+60.87 
59.40 
58.50 
57.58 
56.6a 

+55.63 
54.6a 

53.57 
5a.49 

5X.38 

+50.25 
49.09 
47.89 
46.67 
45*43 

+44.»5 
+48.85 


Merid- 
ian Pas- 
sage. 


h     m 
22  52.4 

22  53.0 

22  53.7 

22  54.4 

22  55.0 

22  55.7 
22  56.4 
22  57.1 
22  57.9 
22  58.7 

22  59.4 

23  0.2 
23  Z.O 
23  Z.8 
23  2.6 

23  3.4 
23  4.3 
23  5.2 

23  6.Z 
23    70 

23  8.0 
23    9.0 

23  9.9 
23  10.9 

23  11.9 

23  12.9 
23  13-9 

23  14.9 
23  16.0 

23  17-1 

23  18.2 
23  19.3 


4 
g 

o 
Q 


I 

2 

3 

4 
5 


7 
8 

9 
10 

II 
12 

13 

14 
15 

16 

17 

18 

19 
20 

21 
22 

23 
24 
25 

26 
27 
28 
29 
30 

31 
32 


Apparent 

Rignt  Ascen- 

sioiL 


Noon. 


h    m      8 
35641.15 
4    145-76 
4    651.46 

411  58.24 
4  17    6.09 

4  22  14.97 
4  27  24.88 

4  32  35-79 
4  37  47.67 
4  43   0.50 

4  48  Z4.23 
4  53  28.84 

4  58  44-29 

5  4  0.53 
5   917-53 

5  14  35.24 
5  19  53.60 

5  25  12.57 
53032.11 

53552.16 

5  41  Z2.66 

54633.57 
5  51  54.82 

5  57  16.38 

6  238,18 

6  8  0.16 
6  1322.28 
6  z8  44.47 
6  24  6.69 
6  29  28.86 

6  34  50.95 
6  40  12.89 


Var.  of 
R.  A. 
forz 

Hour. 


Noon. 


8 

+Z2.669 
xa.7Z5 
xa.76z 
xa.805 
xa.849 

+18.893 
xa.934 
ia.975 
13.015 

X3.053 

+13.09X 
X3«za6 
z3.z6o 
X3-X93 
X3.aa3 

+X3.a5a 

X3.a77 
x3.3oa 

X3.3a5 
X3.345 

+X3,363 

13*378 

X3.39S 
Z3.403 

X3-4" 

+13.419 
Z3.4t3 

13.485 
13.4*5 

X3.433 

+Z3.4«8 
+X3-410 


Apparent 
Decimation. 


Noon, 


+19  44  25.6 
20     Z  18. 2 

20  17  38.6 
203326.1 
204840.1 

+21     320.Z 

21  1725.3 
21  30  55.3 
214349.5 

21  56    7.3 

+22     748.2 

22  Z8  5Z.6 
22  29  17.2 

2239    4-4 

22  48  Z2.7 

+22  56  41.7 

23  431.0 
23  II  40.3 
23  18     9.2 

23  23  57-4 

+2329  4.6 

23  33  30.6 

23  37  15. 1 
23  40  17.9 

234238.9 

+23  44  17.9 

23  45  14-9 
23  45  29-7 
2345  2.3 
23  43  52.6 

+2342   0.7 
+23  39  26.6 


Var.  of 

DecL 

for  I 

Hoar. 


Noon. 


+4a-85 
4X.5a 
40.  z6 
38.78 
37.38 

+35.95 
34.49 
33.OX 
31.5X 
39.98 

+38.43 
36.86 

35.37 
33.66 
33.03 

+30.39 
z8.7a 
X7.05 
Z5.36 
X3.65 

+XZ.94 
ZO.33 

8.49 
6.75 
5*00 

+  3.a5 
+  Z.50 

-  0.36 
a.oa 
5.78 

-  5.54 

-  7.30 


Merid- 
ian Pas- 
sage. 


h      m 

2319-3 
23  20.5 

23  21.7 

23  22.9 

23  24.1 

23  25-3 
23  26.5 

23  27.8 

2329.1 

2330.4 

23  31.7 
2333.0 

23  34.3 
23  35.6 
23  37.0 

23  38.4 
23  39.8 

2341.Z 

23  42.5 

23  44.0 

23  45.4 
23  46.8 

23  48.2 

2349.6 

23  51.0 

23  52.5 

23  53.9 

23  55.3 

2356.7 
23  58.2 

2359.6 


Day  of  the  Month. 


Semidiameter 

Horiaontal  Parallax   .  . 


5th. 


5.33 
5.39 


zoth. 


5.18 
5-34 


Z5th. 


5.14 
3.39 


30th. 


5.ZO 
5.85 


35th. 


5.06 
5.8Z 


30th 


Day  of  the  Month. 


5^ 
5.z8 


Semidiameter 

Horizontal  Parallai  .  . 


4th. 

9th. 

Z4th. 

z9Ch. 

m 

4.94 
5.09 

84th. 

m 

5X» 
5*5 

4.97 

5.xa 

■ 

4.95 
5.Z0 

39th. 


4.9a 
5.07 


NoTB.— The  sign  +  indicates  north  decUnationa;  the  aign  •>  iiuUcatM  aoath  declinations. 
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JULY. 


AUGUST. 


■3 

a 

o 

S 

«l 
Q 


X 
2 

3 

4 
5 

6 

7 
8 

9 

lo 

II 

12 

13 
14 

15 

i6 

x8 

20 

21 
22 

23 
24 
25 

26 

27 
28 

29 
30 

31 
32 


Apparent 

Right  Ascen- 

aion. 


NOQH. 


h  m      s 

6  34  50.95 
6  40  12.89 

6  45  34-63 
6  50  56. 10 

6  56  17.26 

7  138.05 
7  658.43 
7  12  18.32 

7  17  37-69 
7  22  56.48 

7  28  14.65 

7  33  32.14 
7  38  48.91 

7  44  4-91 
7  49  20.09 

7  54  34-42 

7  59  47-85 

8  5  0.35 
8  10  11.88 
8  15  22.42 

8  20  31.94 
8  25  40.41 
8  30  47.80 

83554.10 
8  40  59.29 


Var.  of 
R.A. 

fori 
Hour. 


Noon. 


846 

851 
856 

9    I 
9   6 


3-35 
6.28 

8.08 

8.74 
8.24 


9  IX    6.59 
916   3.78 


3.4x8 
3.410 
3.400 
3.389 

3.375 

3.358 
3.340 

3.319 
3.296 

3.271 

3.244 
3.2x4 
3.X83 
3.150 
3.XX5 

3.078 
3.040 
3.000 
2.960 

2.9x9 

2.876 
2.831 
2.786 
2.740 
2.693 

2.646 

2.599 
2.55X 
2.503 

a.455 

2.407 
2.359 


Apparent 
Decimation. 


NooH» 


+2342  0.7 
23  39  26.6 
23  36  ia3 
23  32  XX.9 
23  27  3X.7 

42322  9.7 
23  16  6.2 
23   921.3 

23    155-2 
22  53  48.2 

+2245  0.7 
22  35  32.9 
22  25  25.3 

22  X438.I 
22     3  II.8 

+21  51  6.9 
21  38  23.8 
2t  25  3.1 
2X  II  5.2 
20  56  30.6 

+20  41  19.8 
20  25  33.4 
20  9  12. 1 
19  52  16.3 
19  34  46.8 

+19x644.1 

X858   8.8 

1839    1-5 
18  19  22.9 

X7  59  13.6 

+17  38  34-4 
+17  X7  25.8 


Var.  of 

Decl. 

fori 

Hour. 


Noon, 


-3.54 

7.30 

9.05 

xa8o 

12.54 

— I4.s8 

X6.0X 

17.73 

X9-44 
21. 14 

—22.82 

24.49 

26.15 

27.79 
29.40 

—31.00 
32.58 
34- X4 
35.68 
37.20 

-38.70 
40.17 
41.61 
43.03 
44.42 

-45.79 
47.  X4 
48.46 

49.75 

5X.09 

-52.25 
-53.46 


Merid- 
ian Pas- 
sage. 


h    m 
23  59-6 

.  .  •  • 

O     X.O 

o  2.4 
o    3.8 

o  5.2 
o  6.6 
o    8.0 

o    9-4 

o  XO.8 
O  X2.2 

o  13.6 
o  X4.9 
o  16.2 

017.5 

018.8 
O  20.X 

O  2X.4 

O  22.6 

o  23.8 

o  25.0 
o  26.2 

027.4 

o  28.6 
o  29.7 

o  30.8 

031.9 

o  33.0 

034.1 
035-2 

o  36.2 
o  37.2 


g 

o 
Q 


I 

2 

3 
4 
5 


7 

8 

9 

10 

II 
12 
13 
14 
15 

16 

17 
18 

19 
20 

2X 
22 

23 
24 

25 

26 
27 

28 

29 
30 

31 
32 


Apparent 
Right  Ascen- 
sion. 


Noon, 


h  m     s 
916    3.78 

9  20  59.83 

9  25  54.73 
93048.50 

9  35  41-14 

9  40  32.67 

9  45  23.09 
9  50  12.42 
9  55  0.67 
9  59  47-87 


10 
10 
xo 
10 
10 

10 
10 
10 
10 
10 

10 

10 
II 

XX 

II 
II 

ZI 

zx 

IX 

XI 

zz 

II 


434-03 

9  19.16 
14  3-28 
18  46.43 
23  28.62 

28  9.87 
32  50.21 
37  29.67 
42  8.27 
46  46.05 

51  23.05 

55  59-29 
o  34.81 

5    964 
9  43-83 

14  17.4Z 
z8  50.41 
23  22.89 
27  54.88 
32  26.42 

36  57-55 
4X  28.32 


Var.  of 

R.A. 

fori 

Hour. 


Noon, 


s 
+12.359 

X2.3XX 

12.264 
12.217 
I2.X70 

+12. 124 
ia.078 
X2.Q33 

IX.989 
XX.945 

+zx.9oa 

11.860 
IX.819 
11.779 
X 1.739 

+11.700 
11.662 
IX.626 
IX.592 
11.558 

+ZZ.526 

11.495 
IZ.466 

XX. 438 
11.412 

+XX.388 
IX.365 

XX.344 
XX.324 
ZZ.306 

+ZZ.290 

+X1.275 


Apparent 
DecunatioiL 

Var.  of 

Decl. 

fori 

Hour. 

Noon, 

• 

Noon, 

e      »        n 

n 

+17 17  25.8 

-53.46 

16  55  48.5 

54.64 

163343.3 

55.79 

x6  II  10.8 

56.91 

154811.7 

58.00 

+X5  24  46.7 

-59.07 

15   056.5 

60.ZI 

14  36  41.8 

6Z.Z3 

14  12    3.3 

62.09 

X3  47    1.8 

63.03 

+13  2X  37.9 

-63.95 

12  55  52.5 

64.83 

12  2946.2 

65.68 

12   319.9 

66.50 

"3634-3 

67.29 

+11    9  30.0 

-68.05 

1042   8.0 

68.77 

10  14  28.9 

69.47 

9  46  33-4 

70.14 

9  18  22.4 

70.77 

+  8  49  56.5 

-71.38 

8  21  16.4 

71.95 

7  52  22.9 

72.50 

7  23  16.7 

73.01 

6  53  58.5 

73.50 

+  62429.1 

-73.95 

55449.1 

74.37 

5  24  59-4 

74.76 

4  55   0.6 

75.  X2 

4  24  53-3 

75.46 

+  35438.3 

-75.77 

+  32416.3 

-76.05 

Merid- 
ian Pas- 
sage. 


h    m 
o  37.2 

o  38.2 

o  39.2 

o  40.2 

o  41. 1 

o  42.0 
o  42.9 
043.8 
o  44.6 

045-4 

o  46.2 
o  47.0 
o  47.8 
o  48.6 

049-4 

o  50.1 
o  50.8 
o  51.6 

052.3 
053.0 

053-7 

054-3 
054.9 

055-6 

o  56.2 
o  56.8 

057-4 

o  58.0 
o  58.6 
o  59.2 

059.8 

z    0.3 


Day  of  the  Month. 


Seinidlanietflf  ... 
Horizontal  Parallax. 


4th. 

m 

4.9a 
5.07 

9th. 

14th. 

19th. 

24th. 

4.9a 
5.07 

m 

M 

4.94 
5.09 

m 

4.95 
5.XO 

29th. 


Day  of  the  Month. 


4.97 

5.12 


Semidiameter  .  .  . 
Horisontal  Parallax. 


3d. 

1* 

8th. 

13th. 

z8th. 

a3d. 

H 

f» 

w 

w 

5/)0 
5.X5 

1.3 

5.06 
5.21 

5.10 
5.25 

5.X4 
5.29 

28th. 


5.X8 
5.33 


NoTB.— The  sign  —  prefixed  to  the  hourly  change  of  declination  indicates  that  north  declinations  are  decreasing. 
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VENUS,  1912. 


GREENWICH  MEAN  TIME. 


SEPTEMBER. 

OCTOBER. 

• 

•B 

s 

o 

Apparent 
Right  Ascen- 
sion. 

Var.  of 

R.A. 

fori 

Hour. 

Apparent 
Declination. 

Var.  of 

Decl. 

fori 

Hoar. 

Merid- 
ian Pas- 
aagQ. 

§ 

0 

Apparent 
Right  Ascen- 
sion. 

Var.  of 

R.  A. 

fori 

Hour. 

Apparent 
Declination. 

Var.  of 

Deci 

fori 

Hour. 

Merid- 
ian Pas- 
sage. 

Q 

I^<w$. 

Noon, 

Noon, 

Noon, 

Noon, 

Noon, 

Noon, 

Noon, 

h    m     8 

8 

e      f      t* 

0 

h    in 

h    m     8 

8 

Q           $           N 

M 

h      m 

I 

II  41  28.32 

+IX.275 

4-  3  24  16.3 

-76.05 

I     a3 

I 

135729.44 

4.IX.650 

-IX  4050.2 

-70.17 

I  18. 1 

2 

II  45  58.76 

XX.262 

25348.1 

76.30 

X    0.9 

2 

14    2    9.48 

11.688 

X2    846.3 

69.50 

I  18.8 

3 

11  5028.93 

IX.  232 

2  23  14.3 

76.51 

I  1.5 

3 

14    650.44 

ix,7*l 

X2  36  25.7 

68.79 

I  19.5 

4 

115458.86 

XX.243 

I  52  35.6 

76.70 

X      2.1 

4 

14  IX  32.37 

ix.768 

13     347.8 

68.05 

I  20.3 

5 

II  5928.60 

11.236 

I  21  52.8 

76.86 

X      2.6 

5 

14  16  15.29 

IX.810 

X3  30  51.7 

67.27 

I  2I.X 

6 

12    3  58.20 

+IX.23I 

+   051     6.5 

—76.99 

X    3.x 

6 

14  20  59.23 

+XX-853 

-13  57  36-7 

-66.47 

I  21.9 

7 

12    8  27.69 

X  1.227 

+  020  17.5 

77.09 

I  3.7 

7 

14  25  44.22 

11.897 

X424    X.9 

65.63 

I  22.7 

8 

12  12  57.10 

XI.22S 

-  01033.5 

77-15 

X    4.3 

8 

14  30  30.28 

11.94a 

14  50   6.6 

64.75 

X23.5 

9 

12  17  26.48 

XX.225 

0  41  25.8 

77.19 

I  4.8 

9 

14  35  17.44 

XX.989 

15  15  50.0 

63.8s 

X24.4 

lO 

12  21  55.88 

IX.226 

X  12  18.6 

TJ-TO 

I  5.3 

10 

1440    5.72 

12.036 

X5  4x11.3 

69U9X 

125.3 

II 

12  2625.34 

+x  1.230 

-   I43II.2 

-77.18 

X    5.9 

II 

144455.13 

4-12.083 

-x6   6   9.7 

•..6I.94 

X  26.  X 

12 

12  30  54.90 

".«35 

2  14     2.8 

77.12 

I  6.5 

12 

144945.70 

12.13X 

163044.3 

€0.93 

X  27.0 

13 

12  35  24.61 

11.242 

2  44  52.7 

77.03 

X    7.0 

13 

14  54  37.43 

12.180 

16  54  54.4 

59.89 

127.9 

M 

12  39  54-49 

11.250 

31540.2 

76.91 

I  7.5 

14 

14  59  30.34 

12.229 

X7  x8  39.1 

56.82 

X28.8 

15 

12  44  24.59 

x 1.259 

34624.5 

76.76 

I    8.1 

15 

15  *4  24.44 

12.279 

17  41  57.7 

57.79 

X  29.8 

i6 

12  48  54.95 

+11. 271 

-  4  17    4.7 

—76.58 

X    8.7 

16 

15    919.73 

+12.329 

-18   449.4 

-56.58 

X  30.8 

17 

12  53  25.62 

11.285 

44740.3 

76.37 

I    9.2 

17 

15  14  16.23 

12.379 

18  27  13.5 

55.41 

X  3X.8 

i8 

12  57  56.63 

XX. 300 

5  18  10.5 

76.13 

I    9.8 

18 

15  19  13.94 

12-429 

1849   9.1 

54.21 

X  32.8 

19 

13    2  28.02 

II.3I7 

54834.5 

75.86 

I  10.4 

19 

15  24  12.85 

12,479 

19  10  35.4 

59.97 

X  33.9 

20 

13    659.83 

".335 

6  18  51.5 

75.55 

I   XX.O 

20 

15  29  12.97 

12.530 

19  3x  3X.7 

51.71 

135.0 

21 

13  II  32.11 

+11.355 

—  649    0.9 

-75.22 

I  XI.6 

21 

15  34  X4.30 

+12.580 

-X9  51  57.3 

-50. 4  X 

X  36.0 

22 

13  16    4.90 

11.378 

719    1.9 

74.85 

X   X2.2 

22 

15  39  16.83 

12.630 

20  XI  51.4 

49.09 

I  37.x 

23 

13  20  38.25 

IX.  402 

7  48  53.7 

74.46 

I   12.8 

23 

15  44  20.56 

12.680 

203x13.3 

47.73 

X38.3 

24 

1325  12.18 

XX.427 

8  18  35.7 

74.03 

1 13.4 

24 

15  49  25.48 

12.730 

2050   2.3 

46.34 

X  39.5 

25 

132946.73 

".453 

848    7.0 

73.57 

I  14.0 

25 

15  54  3X.58 

ia.779 

21    8  17.6 

44.92 

I  40.6 

26 

133421.95 

+XX.482 

-  9  17  26.9 

-73.08 

X   X4.6 

26 

15  59  38.84 

+X2.827 

-2X  25  58.6 

-43.48 

X  41.8 

27 

13  38  57.88 

11.5x3 

9  46  34-8 

72.56 

1 15.3 

27 

16    447.25 

X2-874 

2143     4.6 

42.01 

X43.0 

28 

13  43  34.56 

".545 

10  15  29.8 

72.01 

I  16.0 

28 

16   956.79 

xa.92x 

2X  59  35.0 

40,51 

144.2 

29 

13  48  12.02 

xx.578 

1044  1 1.2 

7X.43 

X  X6.7 

29 

16x5   7.43 

12.966 

22  1529.0 

38.98 

145.4 

30 

13  52  50.30 

xx.613 

II  12  38.2 

70.8a 

1 17.4 

30 

1620  19.16 

13.01 1 

22  30  46.0 

37.43 

146.7 

31 

13  57  29.44 

•fxx*650 

-II  40  50.2 

-70.17 

I  I8.I 

31 

16  25  31.95 

+13.054 

-22  45  25.4 

-35.85 

X  48.0 

32 

14   a   9.48 

+XX.688 

-12     846.3 

-69.50 

I  x8.8 

32 

16  30  45.77 

+13.096 

—22  59  26.6 

-34.95 

149.3 

Day  of  the  Month. 


Semidiameter  .  .  . 
Horizontal  Parallax 


•     •     • 


2d. 

7th. 

i2th. 

17th. 

22d. 

n 

5.93 

5.38 

m 
5.28 
5.44 

0» 

5.34 
5.50 

5.41 
5.57 

5.48 
5.64 

5.55 
5.71 


Day  of  the  Month. 


Semidiameter  .  .  . 
Horixontat  Parallax 


2d. 


5-63 
5.79 


7th. 


5.71 
5.88 


I2th. 


5.80 
5.97 


17th. 


5.90 
6.07 


22d. 


6.00 
6.18 


27th. 


6.11 
6.29 


NoTK.— The  sign  +  indicates  north  declinations;  the  sign  —  indicates  south  declinations. 
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GREENWICH  MEAN  TIMK 


NOVEMBER. 


DECEMBER. 


■3 
g 

S 


S 


I 
2 

3 
4 
5 

6 

7 

8 

9 
xo 

II 

12 

13 
14 
15 

i6 

17 

x8 

19 

20 

21 
22 

23 

24 
25 

26 
27 
28 
29 

30 

31 
32 


Apparent 

Rigiit  Ascen- 

sioxL 


Noon, 


h  m     8 

6  30  45-77 
636    a58 

641  16.36 

6  4<5  33-05 

6  51  5a62 

657   9.02 

7  2  28.20 

7  74»-" 
7  13   8.69 

7  z8  29.88 

7  23  51.62 
7  29  13.84 
7  34  36-48 
7  39  59-48 
7  45  22.75 

7  50  46.25 
756   9.89 

8  I  33.60 
8  657.31 
8  12  20.95 

8  17  44.45 
823  7.73 
8  28  30.73 

8  33  53-37 
8  39 15-59 

84437-32 
8  49  58-49 

8  55  19-04 

9  038.92 

9   558.06 

9  II  16.39 
9  16  33.86 


Var.  of 
R.A. 
for  X 
Hour. 


NOOH, 


3.096 
3.X37 

3-177 
3.ax4 

3.850 

3-t83 
3-315 
3-344 
3.370 
3.394 

3.416 
3.435 
3-451 
3.464 
3.474 

3.4*1 
3.487 
3-488 

3.487 
3.48« 

3.475 
3-464 

3.45X 

3-435 
3-416 

3-394 

3-343 
3.3M 
3.280 

3.346 
3.209 


Apparent 
Declination. 

Var.  of 
Decl. 
for  X 
Hour. 

Amw. 

NOOH, 

e      »        0t 

m 

-22  59  26.6 

-34-a5 

23  12  49.0 

3a.  6a 

23  25  32.0 

30.96 

23  37  35.1 

29.29 

23  48  57-7 

s*7.59 

-23  59  39-3 

—25.88 

24   9  39-5 

24.X4 

24  18  57.8 

22.38 

24  27  33-6 

20.6X 

24  35  26.7 

Z8.82 

-24  42  36.6 

—17.01 

2449    3-0 

15.19 

24  54  45-6 

13.36 

24  59  44-2 

ZZ.S2 

25    358.4 

9.67 

-25    728.1 

—  7.81 

25  10  X3.2 

5.9s 

25"  13.5 

4.08 

25  13  28.9 

3.20 

251359-3 

—  0.33 

-25  13  44-7 

4-  J-54 

25  12  45.2 

3.41 

25  II     0.8 

5.28 

25     831.6 

7.X5 

25     517-7 

9.0X 

-25     I  19.3 

4xa86 

24  56  36.5 

X2«70 

2451     9.5 

X4-54 

24  44  58.6 

X6.36 

2438    4-2 

18.  X7 

-243026.5 

+19.97 

-2422  5.8 

+ai-75 

Merid- 
ian Pas- 
sage. 


h  m 
149-3 
X50.5 
I  51-8 
I  53-2 
154.6 

1  55-9 
157-3 

158-7 

2  0.1 

2    Z.S 

2    2.9 

2  4-4 
2    5.9 

2  7-3 
2    8.7 

2  10. 1 
2  11.6 
2  13.1 
2  14.6 
2  16.0 

217.4 
2  18.8 
2  20.2 
2  21.7 
2  23.1 

224.5 
225.9 
227.4 
2  28.8 
2  30.1 

231.4 
2  32.8 


1 


I 
2 

3 

4 
5 

6 

7 
8 

9 
10 

II 
12 

13 
14 
15 

16 

17 
18 

19 
20 

21 
22 
23 
24 
25 

26 
27 
28 

29 
30 

31 
32 


Apparent 
Rignt  Ascen* 

Var.  Of 
R.A. 
for  I 

SIOXL 

Hour. 

Mmms. 

Noon. 

h  m     s 

s 

19  II  16.39 

+13.246 

19  16  33.86 

X3.209 

19  21  50.40 

13.X69 

1927    5.96 

13.X27 

19  32  2a48 

13.083 

19  37  33-92 

+13.036 

194246.21 

12.987 

194757-31 

12.937 

1953    7.16 

X2.884 

195815-72 

12.829 

20    322.94 

+i2.77a 

20    828.78 

12.7x4 

20  13  33.20 

X2.654 

201836.16 

x«.59« 

20  23  37.63 

12.530 

20  28  37.59 

4-X2.466 

20  33  36.00 

X2.401 

20  38  32.83 

12.335 

20  43  28.06 

X2.268 

20  48  21.67 

12.  200 

205313.64 

+12.X3X 

2058    3.97 

X2.062 

21    2  52.63 

11-993 

21    739-63 

XX.924 

21 1224.96 

11-855 

21  17    8.62 

+XI.785 

21  21  50.61 

11.7x5 

21  26  30.93 

XX.646 

21  31    9-59 

XI.577 

21  35  46.60 

XI.508 
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NoTB.— The  sign  —  prefixed  to  the  hourly  change  of  declination  indicates  that  south  declinations  are  increasing; 
the  sign  +  indicates  that  south  declinations  are  decreasing. 
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NoTB.— The  sign  +  indicates  north  declinations;  the  sign  —  indicates  south  declinatloni. 
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Note.— The  sign  +  prefixed  to  the  hourly  change  of  declination  indicates  that  north  declinations  are  increasing; 
the  sign  —  indicates  that  north  declinations  are  decreasing. 
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23  13  25-1 
23    717-9 

+23     Z     2.0 

22  54  37-5 
22  48    4.4 

22  41  22.8 
22  34  32.6 

-t-22  27  33-9 

22  20  26.8 
22  13  II. 4 
22  547.6 
21  58  15.6 

+215035.3 
21  42  46.8 
21  34  50.2 
21  26  45.6 
21  18  32.9 

+21  10  X2.I 
+21     I  43.4 


Var.  of 

DecL 

for  z 

Hoar. 


Noon. 


-10.39 
xa76 
iz.ia 
11.49 
IZ.86 

—19.39 

19.58 

19.95 

13.3X 
13.67 

-14.04 
14.40 
14.76 
15.1a 
15.48 

-15.84 

16.  90 
16.56 
16.9a 
17-27 

—17.6a 

17-97 
18.3a 

18.67 

I9.OX 

-19.35 
19.69 

90.03 

ao.37 
90.70 

— ax.03 
-ai.37 


Merid- 
ian Pas- 
sage. 


h     m 
427.1 

425.6 

4  24.2 

4  22.7 

421.3 

419.8 
4  18.3 
4  16.9 
4  15-4 
413-9 

412.5 

4  II.O 

4  9-6 
4  8.1 
4    6.7 

4  5-2 

4  3-7 

4  2.3 

4  0.8 

3  59-3 

3  57-9 
356.4 
3  54-9 
3  53-5 
3  52-0 

350.5 
3  49-1 
3  47-6 
346.1 

3  44-6 

343.1 
341-7 


a 
o 


Id 
Q 


I 

2 

3 
4 
5 

6 

7 

8 

9 
10 

II 
12 

13 
14 
15 

16 

17 

18 

19 
20 

21 
22 
23 

24 
25 

26 

27 

28 

29 
30 

31 
32 


Apparent 
Rignt  Ascen- 
sion. 


Noon. 


b  m      s 
8  20  18.48 

8  22  45.84 

8  25  13.07 

82740.18 

830    7.18 

8  32  34*05 
835  0.77 
8  37  27-36 
8  39  53-82 
842  20.15 

84446.34 
8  47  12.39 
84938.31 
852    4.09 

8  54  29.73 

8  56  55-23 

8  59  20.58 

9  145-78 
9   4  10.83 

9   635.72 

9  9  0.45 
9  II  25.02 

91349.43 
9  16  13.68 

9  18  37.76 

921    1.69 

9  23  25.46 
9  25  49.07 
9  28  12.53 

9  30  35-83 

9  32  58.98 
9  35  21.98 


Var.of 

R.A. 

fori 

Hour. 


Noon. 


s 
+6.143 
6.137 
6.13a 
6.za7 
6.zaa 

+«.ii7 
6.11Z 
6.106 
6.100 
6.095 

+6.089 
6.063 
6.077 
6.071 
6.065 

4^060 
6.054 
6.048 
6.041 
6.034 

+6.097 

6.090 

6.0Z4 

6.007 
6.000 

+5.994 

5.987 
^98I 

5-974 
^968 

+5.961 
+5-955 


1 

Apparent 
Declination. 

Var.of 

Decl. 

fotz 

Honr. 

Noon. 

Noon. 

e       »         n 

It 

+21     143-4 

-91,37 

2053    6.7 

91.70 

20  44  22.2 

99.09 

20  35  30.0 

99.34 

20  26  30.0 

89.66 

+20  17  22.2 

—99.98 

20   8    6.8 

93.30 

19  58  43-9 

93.61 

19  49  13.4 

93.93 

19  39  35-3 

94.95 

+19  29  49.7 

-94.56 

19  19  56.7 

94.87 

19   956.3 

95.17 

18  59  48.7 

25.48 

18  49  33.8 

35.78 

+18  39  1 1.7 

—96.07 

18  28  42.6 

a6.37 

18  18    6.4 

96.66 

18    723.2 

■6.95 

17  56  33.1 

«7.a3 

+X7  45  36.2 

-97.51 

17  34  32.7 

a7.79 

17  23  22.5 

98.07 

17  12    5.7 

98.34 

17   042.4 

98.61 

+Z649  12.7 

-98.87 

16  37  36.6 

99.14 

16  25  54.2 

99.40 

16  14    5.6 

99.66 

z6    2  10.9 

99.9a 

+15  50  10.1 

-30W17 

+1538    3.2 

-30.41 

Merid- 
ian Pas- 
sage. 


h    m 

341-7 

340.2 

338.7 
3  37-2 

3  35-7 

3  34-2 

332.7 
331.2 

329.7 
328.2 

326.7 
325.2 

323.7 
3  22.2 

320.7 

319-2 

317-7 
3  16. 1 
314.6 

3131 

311.5 
3  10.0 

3  8.5 
3  6.9 
3    5-4 

3    3-9 

3  2.3 
3  0.8 
259.2 

257-7 

2  56.1 
254.5 


Day  of  the  Month. 


Semidiazneter 

Horizontal  Parallax  .  . 


4th. 


a.71 
4.7a 


9th. 


a.  6s 
4.62 


i4tfa. 


a.  59 
4.5a 


19th. 


a.  54 
4-43 


a4th. 


2.49 
4.34 


a9th. 


a-45 
4.26 


Day  of  the  Month. 


Seznidiameter 

Horizontal  Parallax .  . 


3d. 

8th. 

z3th. 

18th. 

ajd. 

1 

H 

H 

w 

m 

H 

9.40 

4.18 

a.  36 
4.11 

a.  33 

4.03 

3.29 
3.99 

a.a6 
3-93 

a.  23 

3-88 


NoTB.— The  sign  4-  indicates  north  declinations;  the  sign  —  indicates  south  decUnationsL 
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MARS,  1912. 
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GREENWICH  MEAN  TIME. 


JULY. 

AUGUST. 

• 

a 
o 

Apparent 

Right  ABcen- 

sion. 

Var.of 
R.A. 
fori 

Hour. 

Apparent 
Declination. 

Var.  of 

DecL 

for  I 

Hour. 

Merid- 
ian Paa- 

* 

§ 

Apparent 
Rignt  Ascen- 
sion. 

Var.  of 

R.A. 

fori 

Hour. 

Apparent 
Declination. 

Var.  of 

Decl. 

fori 

Hour. 

Merid- 
ian Pas- 

0 

sage. 

0 

sage. 

►v 

Q 

Noon. 

Noon. 

Noon, 

Noon. 

Q 

Noon. 

Noon. 

Noon. 

Noon, 

h   m       8 

8 

0        t          m 

n 

h     m 

h  m     s 

8 

•       t         n 

It 

h    m 

I 

9  32  58.98 

+5.961 

+Z550  ZO.Z 

-30.17 

2  56.  Z 

z 

104557.13 

+5.837 

+8  53  39.8 

-36.49 

2    6.9 

2 

9  35  2Z.98 

5.955 

1538  3.2 

30.41 

254.5 

2 

zo  48  Z6.95 

5.835 

839    2.2 

36.65 

2     5.3 

3 

9  37  44-83 

5.949 

152550.4 

30.66 

253.0 

3 

zo  50  36.73 

5.834 

8  24  20.8 

36.80 

2     3.7 

4 

940   7-55 

5-944 

15 13  31.6 

30.91 

251.4 

4 

10  52  56.47 

5.8aa 

8   9  35-9 

36.94 

2     2.Z 

5 

94230.Z3 

5.938 

15  I  7.0 

31.15 

249.9 

5 

Z055Z6.Z9 

5.8ai 

7  54  47.6 

37.09 

2    a5 

6 

9  44  52.57 

+5-93a 

+Z4  48  36.6 

-31.39 

248.3 

6 

zo  57  35.89 

+5.8ao 

+7  39  55.8 

-37.33 

1:58.9 

7 

9  47  14-88 

5.927 

Z436   0.5 

31.63 

246.7 

7 

105955.58 

5.8ao 

7  25   0.6 

37.37 

[  57.2 

8 

9  49  37-o6 

5.943 

Z4  23  Z8.7 

31.86 

245.2 

8 

zz     2  Z5.26 

5.8ao 

7  zo    2.Z 

37.51 

t  55.6 

9 

9  51  59-X2 

5.917 

Z4  10  31.3 

33.09 

243.6 

9 

11     434.93 

5.830 

655  0.4 

37.64 

[  54.0 

zo 

9  54  2Z.o6 

5-9" 

13  57  38.4 

33.33 

2  42.0 

zo 

ZZ    654.59 

5.8ao 

6  39  55.6 

37-77 

c  52.4 

ZI 

9  56  42.88 

+5.907 

+Z3  44  40.0 

-33.55 

240.4 

zz 

ZZ    9  Z4.26 

+5.8ao 

+6  24  47.8 

-37.89 

t  50.8 

Z2 

9  59   4-58 

5.90a 

133136.3 

33,77 

2  38.8 

Z2 

iz  zz  33.96 

5.8ax 

6   937.1 

38.OZ 

C49.2 

13 

zo    z  26.  Z7 

5.897 

Z3Z827.3 

33.99 

2  37.3 

13 

II 13  53.67 

5.8aa 

5  54  23.6 

38.1a 

C47.6 

14 

zo    347-64 

5.89a 

13    513.0 

33.30 

2  35.7 

14 

zz  z6  Z3.40 

5.8a9 

5  39   7.3 

38.34 

145.9 

15 

zo   6   9.00 

5.888 

12  51  53.5 

33.43 

234.1 

15 

ZZZ833.Z4 

5.833 

5  23  48.3 

38.35 

C44.3 

z6 

zo   8  30.25 

+5.884 

+Z2  38  29.0 

-33-63 

232.5 

z6 

zz  2052.90 

+5.8a4 

+5   826.7 

—38.46 

[42.7 

17 

zo  Z05Z.39 

5.879 

Z2  24  59.5 

33.83 

2  30.9 

17 

zz  23  Z2.69 

5.835 

4  53   2.7 

38.56 

[4Z.Z 

i8 

zo  Z3  Z2.43 

5.874 

Z2  ZZ  25.2 

34.03 

229.3 

z8 

zz  25  32.52 

5.8a7 

4  37  36.3 

38.65 

t  39.5 

19 

10  Z5  33-35 

5.870 

zz  5746.Z 

34.33 

2  27.7 

19 

zz  27  52.39 

5.899 

4  22   7.6 

38.74 

I  37.9 

20 

ZOZ754.Z7 

5.866 

1144     2.3 

34.43 

2  26.  Z 

20 

zz  30  Z2.30 

5.831 

4   636.8 

38.83 

[  36.3 

21 

zo  20  Z4.89 

+5.861 

+ZZ  30  Z3.9 

-34.61 

2  24.6 

2Z 

zz  32  32.26 

+5.833 

+351    4.0 

-38.93 

c  34.7 

22 

Z0  22  35.5Z 

5.857 

zz  Z620.9 

34.80 

2  23.0 

22 

zz  34  52.27 

5.836 

33529.1 

39.00 

c  33.1 

23 

10  24  56.03 

5.853 

zz    223.5 

34-99 

2  2Z.4 

23 

zz  37  Z2.34 

5.838 

31952.3 

39.08 

1 31.5 

24 

ZO  27  Z6.46 

5.849 

Z0482Z.7 

35.17 

2  Z9.8 

24 

zz  39  32.48 

5.841 

3   413.7 

39.15 

[  29.9 

25 

ZO  29  36.80 

5.846 

zo  34  Z5.6 

35.34 

2  Z8.2 

25 

zz  4Z  52.70 

5.844 

2  48  33.4 

39.33 

[  28.3 

26 

ZO  3Z  57.05 

+5.848 

+Z020    5.4 

-35.51 

2  z6.6 

26 

zz  44  Z2.99 

+5.847 

+2  32  5Z.4 

—39.38 

c  26.7 

27 

zo  34  Z7.23 

5.839 

zo    5  5Z.Z 

35.69 

2  Z5.0 

27 

11  46  33.36 

5.851 

2^7    7.9 

39.34 

c  25.0 

28 

103637.33 

5-836 

9  51  32.7 

35.86 

2  Z3.3 

28 

zz  48  53.84 

5.855 

2    z  22.9 

39.40 

123.4 

29 

103857.37 

^834 

9  37  10.3 

36.0a 

2  ZZ.7 

29 

zz  5z  Z4.42 

5.860 

I  45  36.4 

39.46 

[  2Z.8 

30 

Z04ZZ7.35 

5.831 

9  22  43.9 

36.18 

2  ZO.Z 

30 

II  53  35-11 

5.865 

z  29  48.6 

39.53 

c  20.3 

31 

10  43  37-27 

+5.829 

+  98  Z3.7 

-36.34 

2     8.5 

31 

115555.92 

+5.870 

+z  Z3  59.6 

-39.57 

[  Z8.7 

32 

104557-13 

+5.8*7 

+  8  53  39-8 

-36.49 

2     6.9 

32 

zz  58  Z6.85 

+5.875 

+058   9.5 

-39.63 

[Z7.I 

Dayof  the  Month. 

3d. 

m 

8th. 

X3th. 

z8th. 

33d. 

aSth. 

Da 

17  of  the  Month. 

3d. 

I* 

7th. 

lath. 

xTth. 

aad. 

37th. 

M 

i» 

p» 

» 

If 

M 

n 

n 

tt 

H 

Sei 

Dldiameter  .  .  . 
rizontal  Parallax 

3.90 
3.83 

a.  17 
3.78 

3.15 
3.74 

a.xa 

3.70 

3.10 
3.66 

a.o8 
3.63 

Sen 
Hoi 

lidiameter   .  .  . 
izontal  Parallax 

9.07 
3.60 

2.05 
3.57 

2.04 
3.55 

3.0a 

3.53 

a.oz 
3.50 

a.00 
3.48 

NoTB.— The  sign  —  prefixed  to  the  hourly  change  of  declination  indicates  that  north  declinations  are  decreasing. 
I912 II 
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MAES,  1912. 


GREENWICH  MEAN  TIME. 


SEPTEMBER. 


§ 


5" 


z 

2 

3 

4 
5 

6 

7 
8 

9 
zo 

zz 

Z2 

13 
14 
15 

z6 

17 
z8 

19 

20 

2Z 
22 
23 

24 
25 

26 
27 
28 
29 
30 

31 
32 


Apparent 

Right  Aacen- 

ftion. 


Notm, 


h   m      s 
Z  58  Z6.85 

2  037.91 

2  2  59.12 

2  5  20.47 

2  74Z.98 

2  ZO  3.66 
2  Z2  25.50 
21447.52 
2  17    9.72 

2  Z9  32.10 

2  21  54.68 
2  24  17.46 
2  26  40.44 
2  29  3.63 
2  31  27.03 

2  33  50.65 

2  36  Z4.49 
2  38  38.56 
2  41  2.87 
2  43  27.42 

2  45  52.23 

2  48  17.29 
2  50  42.61 
253    8.20 

2  55  34-07 

2  58    0.23 

3  026.70 

3  253.47 

3   520.55 

3  747.95 
3  zo  Z5.69 

3  Z2  43.76 


Var.  of 
R.A. 
for  X 
Hour. 


Noon. 


a 
+5.875 

5.88X 

5.887 

5.893 
5.900 

+5.907 
5.9x4 
5.9W 
5.999 
5.937 

+5.945 
5.953 
5.96a 
5.971 
5.980 

+5.989 
5.998 
6.008 
6.0x8 
6.029 

+6.039 
6.050 
6.061 
6.072 
6.084 

+6.097 
6.109 

6.132 
6.136 

6. 149 

+6.X6S 
+6.X76 


Apparent 
Declination. 

Var.  of 
Deel. 
for  X 
Hour. 

Noon, 

Noon, 

Of         n 

M 

+058      9.5 

—39.62 

042  z8.i 

39.66 

0  26  25.7 

39.70 

40  10  32.4 

39.74 

-0    521.7 

39.77 

-0  21  16.5 

-39.80 

0  37  Z2.0 

39.8a 

053   8.1 

39.84 

I    9   4-7 

39.86 

z  25    Z.6 

39.87 

-z  40  58.7 

—39.88 

I  56  56.0 

39.88 

2  12  53.3 

39.88 

2  28  50.5 

39.88 

2  44  47.5 

39.87 

-3    044.1 

-39.85 

31640.3 

39.83 

3  32  35.9 

39.80 

3  48  30.9 

39.77 

4   425.2 

39.74 

—4  20  z8.6 

-39.70 

436ZZ.0 

39.66 

452    2.4 

39.62 

5    752.6 

39.57 

5234Z.6 

39.5a 

-5  39  29-2 

-39.46 

5  55  15-4 

39.39 

6  zz   0.0 

39.3a 

6  26  42.9 

39.25 

64224.1 

39*17 

-«58    3-5 

-39.09 

-7  13  40-9 

-39.01 

Merid- 
ian Pas- 
sage. 


h     m 
17.1 

15-5 

13.9 
Z2.3 

10.7 

9.2 
7.6 
6.0 
4.4 
2.9 

z  1.3 
059.7 
058.2 
o  56.6 

0  55-I 

053-5 
o  52.0 

050.5 
o  48.9 

047.4 

045-9 
044-3 

o  42.8 

041.3 

o  39.8 

038.3 
036.8 

035.3 
033.8 

032.3 

o  30.8 
o  29.3 


Day  of  the  Month. 


Semidiameter 

Horizontal  Parallax  .  . 


XSt 

6th. 

xxth. 

x6th. 

axst 

X.99 

347 

m 

1.98 
345 

If 

X.97 
344 

m 

X.97 
3.43 

m 
X.97 

343 

a6th. 


x.97 
3-43 


OCTOBER. 


I 


Of 


z 
2 

3 
4 
5 


7 
8 

9 
zo 

ZI 
Z2 
13 
14 
15 

16 

17 

18 

19 
20 

21 
22 

23 
24 
25 

26 

27 

28 

29 
30 

31 
32 


Apparent 
Rignt  Ascen- 
sion. 

Var.  of 
R.A. 
for  X 
Hour. 

Noon. 

Noon. 

h   m     s 

s 

13  10  15.69 

+6.x6a 

13  12  43.76 

6.X76 

13  15  12.18 

6.X9X 

13  17  40.95 

6.206 

13  20  10.07 

13  22  39.56 

+6.237 

X325    9-43 

6.253 

132739-68 

6.269 

133010.31 

6.285 

133241.33 

6.302 

13  35  12.75 

+6.318 

13  37  44-57 

6.334 

134016.79 

6.351 

134249-42 

6.368 

134522.46 

6.385 

13  47  55.91 

■W.403 

135029.79 

6.421 

1353   4-" 

6.439 

135538.87 

6.458 

13  58  14.06 

6.476 

14   049.70 

4^.495 

14    325.80 

6.514 

14    6   2.36 

6.533 

14    83939 

6.553 

14  I z  Z6.89 

6.573 

Z4  Z3  54.88 

+6.593 

14  16  33.35 

6.6x4 

Z4  19  12.32 

6.635 

14  21  51.79 

6.656 

14  24  31.77 

6.677 

14  27  Z2.26 

+6.698 

14  29  53.27 

■W.7ao 

Apparent 
Declination. 

Var.  of 
DecL 
for  X 
Honr. 

Noon, 

Noon. 

Oft 

m 

-  6  58    3.5 

-39.09 

71340.9 

39.01 

7  29  16.2 

38.92 

74449.3 

38.82 

8    020.1 

38.72 

-81548.4 

—38-62 

8  31  14.2 

38.51 

8  46  37-4 

38.40 

9    157-8 

38.28 

9  17  15-2 

38.16 

-  9  32  29.5 

-38.03 

9  47  40.6 

37.89 

zo   248.4 

37.75 

zo  17  52.7 

37.60 

10  32  53.4 

37.45 

-lo  47  50.2 

-37.a9 

11    243.1 

37.12 

11  17  32.0 

36.95 

11  32  z6.8 

36.78 

zi  46  57.4 

36.59 

-Z2     Z  33.6 

-36.40 

12  z6    5.Z 

36.  2X 

12  30  3Z.9 

36.02 

Z2  44  54.0 

35.82 

Z259II.2 

35.61 

-13  13  23.3 

-35.39 

.132730.2 

35.17 

134131.8 

34.94 

13  55  28.0 

34.7* 

14   918.5 

34*48 

-Z423    3-3 

-34.a4 

-143642.3 

-34-00 

Merid- 
ian Pas- 
sage. 


h    m 
o  30.8 

029.3 

o  27.8 

o  26.4 

o  24.9 

023.5 
o  22.0 
o  20.6 
o  19.2 
o  17.8 

O  Z6.4 

o  15.0 
o  13.6 

O  12.2 

o  10.8 

o  9.4 
o  8.0 
o    6.6 

o  5.3 
o    3.9 


O     2.6 

(   0    1.8 
its  M.9 

23  58,6 

23  57.3 
23  56.0 

23  54.7 

23  53-4 
23  52.  z 

23  50.8 

2349.6 

23  48.3 
23  47.0 


Day  of  the  Month. 


Semidiameter  .  .  . 
Horisontal  Parallax 


XSt 


X.96 
34a 


6th. 


1.96 
341 


xxth. 


X.96 
341 


x6ai. 


34a 


axst 


x.96 
3.4s 


26Ch. 


3I8t. 


x.97 

343 


x.97 
343 


Note.— The  sign  +  indicates  north  declinations;  the  sign  —  indicates  south  declinations. 
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GREENWICH  MEAN  TIME. 


NOVEMBER. 


DECEMBER. 


a 
o 

o 

►« 
t» 

Q 


I 

2 

3 

4 
5 


7 
8 

9 

10 


Apparent 
Rignt  Ascen- 


sion. 


13 
M 
15 

i6 

17 
i8 

19 

20 

21 
22 

23 
24 
25 

26 

27 
28 

29 

30 

31 
32 


Npon, 


h    m      8 
14  29  53.27 

14  32  34.81 

14  35  16.88 

14  37  59-49 
14  40  42.63 

14  43  26.31 
14  461a  54 

144855-31 
14  51  40.63 

14  54  26.50 


II    14  57  12.92 
«  1 14  59  59-89 


15    247.42 

15  5  35-50 
15    824.13 

15  "  13-31 
15  14  305 
15  16  53.35 
15  19  44.22 
15  22  35.66 

15  25  27.66 
15  28  20.22 

15  3X  13-35 
1534  7-04 
1537    1-31 

153956.15 

154251-57 
154547-56 
154844.12 
15  51  41.25 

15  54  38-97 
15  57  37-25 


Var.  of 

R.A. 

for  I 

Hour. 


Noon, 


8 
+  6.720 

6.74a 

6.764 

6.787 
6.809 

+  6.832 

6.855 
6.878 
6.900 
6.923 

+  6.946 

6.969 
6.992 

7.015 
7.038 

+  7.061 
7.085 
7.XO8 

7.J3a 
7-155 

+  7-179 

7.  208 

7.226 

7.850 

7-«73 

+  7-a97 
7.381 

7-345 
7.369 
7.393 

+  7.417 
+  7-440 


Apparent 
Declination. 


Noon, 


43642.3 

4  50  15-3 

5  342.1 
5  17  2.6 
5  30  16.7 

5  43  24.2 

5  56  24.9 

6  9  18.7 
622  5.4 
6  34  44.9 

6  47  16.9 
65941.4 
711  58.2 

724  7-1 
736   7.9 

7  48   0.6 

7  59  44-9 
8x1  20.7 

8  22  47.8 
8  34   6.2 

8  45  15.6 

8  56  16.0 

9  7  7-1 
9  17  48.8 

9  28  2I.O 
93843-5 

9  48  56.2 

9  58  59-0 
20  8  51.7 
20  18  34.0 

-20  28    5.8 
-20  37  27.1 


Var.  of 

Decl. 

fori 

Hour. 


Noon, 


-34.00 

33.74 
33.48 
33.22 

3a-95 

-3a.67 
32.38 
32.09 
31.79 
31.48 

-31.17 
30.85 

30.53 
30.20 
29.86 

-29.52 
29.16 
28.80 
88.44 
28.07 

-27.70 
27.3a 
26.93 
26.53 
86.13 

-85.72 

25.31 
24.90 

24.47 
34.04 

—25.60 
— 23.X6 


Merid- 
ian Pas- 
sage. 


h  m 
23  47-0 

23  45-8 
23  44.6 

23  43-3 
23  42-1 

23  40-9 

23  39-7 

23  38-5 

23  37-4 
23  36.2 

23  35-0 

23  33-9 
23  32.7 

23  31.6 
23  30-5 

23  29.4 
23  28.3 

23  27.2 

23  26.1 

23  25.0 

23  24.0 
23  22.9 
23  21.8 
23  20.8 
23  19.8 

23  18.8 
23  17.8 
23  16.8 
23  15.8 
23  14.8 

23  13.8 
23  12.8 


a 
o 


I 

2 

3 
4 
5 

6 

7 
8 

9 
10 

II 
12 

13 

14 
15 

16 

17 
18 

19 
20 

21 
22 
23 
24 
25 

26 

27 
28 

29 
30 

31 
32 


Apparent 
Rignt  Ascen- 
sion. 


Noon, 


h    m      s 
5  54  38.97 

5  57  37-25 

6  036.10 

6  335-51 
6   635.48 

6  9  36.00 
6  12  37.07 
6  15  38.67 
6  18  40.80 
6  21  43.46 

6  24  46.65 
62750.35 

6  30  54-56 
6  33  59.27 

637    4-47 

640  10.15 
643  16.31 
6  46  22.95 
6  49  30.05 
6  52  37.61 

6  55  45.62 

6  58  54.06 

7  2  2.94 
7  512.25 
7   821.98 

7  II  32.11 
7  14  42-65 

7  17  53-59 
721    4.91 

7  24  z6.6o 

7  27  28.65 
7  30  41.05 


Var.  of 
R.A. 
for  I 
Hour. 


Noon. 


s 

+  7.417 
7.440 
7.464 
7.487 
7.510 

+  7-533 
7.556 

7.578 
7.600 
7.632 

+  7.643 
7.665 
7.686 
7.707 

7-727 

+  7-747 
7-767 
7.786 
7.805 
7.824 

+  7.843 
7.861 

7.879 

7.897 

7-914 

+  7.931 
7.948 
7-964 
7.979 
7.994 

+  8.009 
+  8.024 


Apparent 
Declination. 

Var.  of 
Decl. 
for  I 
Hour. 

Noon, 

Noon. 

e      t      f 

H 

-2028    5.8 

—23.60 

203727.1 

23.16 

20  46  37.7 

22.70 

20  55  37-4 

22.24 

21    4  26.0 

21.78 

-21  13    3-4 

—21.32 

21  21  29.4 

20.84 

21  29  43.9 

20.36 

21  37  46.8 

19.86 

21  45  37.8 

19.37 

—21  53  16.8 

-18.87 

22     043.7 

18.36 

22     758.4 

17.84 

22  15     0.7 

17.32 

22  21  50.5 

16.80 

—22  28  27.6 

—16.27 

22  34  52.0 

15.74 

2241     3.5 

15.20 

2247     1.9 

14.65 

22  52  47.2 

14.10 

-22  58  19.2 

-X3.54 

23    3  37-8 

12.98 

23    843.0 

12.42 

231334-6 

11.86 

23  18  12.4 

11.28 

-23  22  36.4 

—10.70 

232646.5 

10.12 

23  30  42.6 

9-53 

23  34  24.6 

8.94 

23  37  52.3 

8.34 

-2341    5.6 

-7-74 

-2344    4.6 

-7.14 

Merid- 
ian Pas- 
sage. 


h      m 
23  13.8 

23  12.8 

23  II.9 

23  II.O 

23  10.0 


23 
23 
23 
23 
23 

23 
23 
23 
23 
23 


9.1 

8.2 

7-3 
6.4 

5-5 

4.6 

3-7 

2-9 
2.0 

1.2 


23    0.3 

22  59-5 
22  58.7 

22  57-9 
22  57.1 

22  56.3 
22  55-5 
22  54-7 
22  53-9 
22  53.1 

22  52.3 
22  51.6 
22  50.8 

22  50.1 
22  49.3 

22  48.6 
22  47.9 


Day  of  the  Month. 


Semidiameter 

Horizontal  Parallax .  .  . 


5th. 


1.98 
3.44 


10th. 


1.98 
3.45 


iSth. 


1-99 
3.47 


80th. 


2.00 
3.48 


25th. 


2.01 
3.50 


30th. 


Da 


of  the  Month. 


8.08 

351 


Sem 


diameter 


Horizontal  Parallax 


5th. 


8.03 
3-53 


loth. 


3.04 
3.55 


15th. 


X05 
3.58 


8oth. 


2.07 
3.60 


25th. 


2^ 
3.62 


30th. 


8.10 
3.65 


35th. 


2.11 
3.68 


NoTS.— The  Bign  —  prefixed  to  the  hourly  change  of  declination  indicates  that  south  declinations  are  increasing. 
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GREENWICH  MEAN  TIME. 


JANUARY. 


a 
o 


>> 

cd 


1 

2 

3 
4 
5 

6 

7 
8 

9 
zo 

II 

12 

13 
M 
15 

i6 

17 
i8 

19 

20 

21 
22 

23 
24 
25 

26 
27 
28 
29 

30 

31 
32 


Apparent 
Rignt  Ascen- 
sion. 

Var.  of 

R.  A. 

for  I 

Hour. 

Noon. 

Noon. 

h   m      8 

s 

l6  II  15.82 

-fa.  1x2 

16  12    6.38 

2.102 

16  12  56.71 

2.094 

16  1346.79 

2.082 

16  14  36.63 

2.072 

16  15  26.22 

+2.06X 

16  16  15.55 

2.050 

16  17    4.61. 

2.039 

16  17  53.40 

2.027 

16  18  41.92 

2.0x5 

16  19  30.14 

+2.003 

16  20  18.06 

X.99X 

16  21     5.68 

1.978 

16  21  52.99 

X.965 

16  22  39.98 

1.951 

16  23  26.64 

+1.937 

16  24  12.96 

1.923 

16  24  58.94 

1.909 

i6  25  44.56 

1-894 

16  26  29.83 

1.879 

16  27  14.73 

+X.863 

16  27  59.25 

1.847 

162843.39 

1. 831 

162927.13 

X.814 

16  30  10.47 

X.797 

16  30  53.40 

+1.780 

i6  31  35-92 

1.763 

16  32  18.02 

X.743 

16  32  59.69 

X.727 

16  33  40.92 

X.708 

1634  21.71 

+1.689 

1635    2.05 

+X.670 

Apparent 
Decimation. 

Var.  of 

Decl. 

for  X 

Hour. 

Noon. 

Noon. 

0     f      ti 

—20  20  23.9 

-5.50 

20  22  34.9 

5.43 

20  24  44.3 

5.36 

20  26  52.1 

5.29 

20  28  58.2 

5.22 

—20  31    2.6 

-5.15 

2033    5-3 

5.08 

2035    6.4 

5.  ox 

2037    5.8 

4-94 

2039    3.5 

4.87 

-20  40  59.5 

—4.80 

20  42  53.8 

4-73 

20  44  46.4 

4.66 

20  46  37.3 

4.59 

2048  26.5 

4.52 

—20  50  14.0 

-4.45 

20  51  59.8 

4.37 

20  53  43.9 

4.30 

20  55  26.2 

4.23 

20  57    6.8 

4.X6 

-20  58  45.7 

-4.09 

21    022.9 

4.02 

21    I  58.5 

3.9s 

21    332.4 

3.88 

21    5    4-5 

3.81 

-21    6  35.0 

-3.74 

21    8    3.9 

3.67 

21    931.2 

3.60 

21  1056.7 

3.53 

21  12  20.5 

3.46 

-21  1342.7 

-3.39 

-21  15     3.3 

-3.33 

Merid- 
ian Pas- 
sage. 


h      m 
21  29.4 

21  26.3 

21  23.2 

21  20.1 

21  17.0 

21  13.9 
21  10.7 
21     7.6 

21  4.5 
21      1.4 

20  58.2 
20  55.1 
20  51.9 
20  48.8 
20  45.6 

20  42.5 

20  39.3 
20  36.1 
20  32.9 
20  29.8 

20  26.6 
20  23.4 
20  20.2 
20  17.0 
20  13.8 

20  10.6 
20  7.3 
20  4.1 
20     0.8 

19  57-6 

19  54-3 
19  51.0 


FEBRUARY. 


0 
O 


cd 


I 

2 

3 
4 
5 


7 

8 

9 
10 

II 
12 

13 
14 
15 

16 

17 
18 

19 
20 

21 

22 
23 

24 
25 

26 
27 
28 

29 

30 

31 
32 


Apparent 
Right  Ascen- 
sion. 


Noon. 


h    m      s 
635    2.05 

6  35  41-94 
6  3621.36 

637  0.31 
6  37  38.78 

6  38  16.77 
6  38  54.26 

63931.25 

640  7.73 

6  40  43.69 

641  19.12 
6  41  54.01 

642  28.36 

643  2.16 

64335.39 

644  8.05 

644  40.14 

645  11.64 

64542-54 
6  46  12.84 

6  46  42-53 

647  11.60 

6  47  40-05 

648  7.87 

6  48  35-05 

649  1.58 
64927.46 
6  49  52.69 
6  50  17,26 
65041.17 

651  4.40 
6  51  26.94 


Var.  of 

R.  A. 

for  X 

Hour. 


Noon. 


s 
+1.670 

X.65X 

X.632 

1.612 

1.592 

+X.572 
X.55X 
X.530 
1.509 
1.487 

+1.465 

1.443 

1.420 

1.397 
1.373 

+X.349 
1.325 
X.300 
1.275 
X.250 

+1.224 
1. 198 
X.X72 
X.146 
X.II9 

+1.092 
1.065 
X.038 

x.oxo 
0.982 

+0.954 
+0.926 


Apparent 
Declination. 


Noon. 


-2 

2 
2 
2 
2 

—2 
2 
2 
2 

2 

—2 

2 
2 
2 
2 

—2 

2 
2 
2 
2 

—2 

2 
2 
2 
2 

—2 
2 
2 
2 

2 

-2 
-2 


15     3.3 

1622.3 

17  39.7 

18  55-4 

20  9.5 

21  22.1 

22  33.1 

2342-5 

24  50.3 

25  56.5 

27  1.2 

28  4.4 

29  6.0 

30  6.0 

31  4-5 

32  X.5 

32  56.9 

33  50.8 
3443.3 

35  34-3 

36  23.7 

37  ".7 

37  58.3 

38  43.4 
3927.1 

40   9-4 

40  50.3 

41  29.7 

42  7.8 

42  44-5 

43  19-9 
43  53.9 


Var.  of 

Decl. 

for  X 

Hour. 


Noon. 


n 

-3.33 
3.26 

3.19 
3.12 

3.05 

-2.99 
2.92 

2.86 

a.79 
a.72 

-2.66 
a.  59 
a.  53 
3.46 
a.40 

-a.  34 
a.  37 
a.2x 

3.X5 

a.09 

— a.03 
1.97 
1.91 
X.85 
X.79 

-X.73 
X.67 
X.61 
X.56 
X.50 

-X.45 

-X.39 


Merid- 
ian Pas- 
sage. 


h      m 
951.0 

9  47-7 

9  44-4 
9  4I.I 

937.8 

9  34-5 
9  31.2 
927.9 
9  24.6 
9  21.2 

917.9 

914-5 
9  II. I 

9  7.7 
9    4.3 

9    0.9 

857.5 
854.1 

850.7 

847.2 

843.8 
840.3 
836.9 

833.4 
8  29.9 

8  26.4 
8  22.9 
819.4 
8  15.9 
8  12.3 

8  8.8 
8    5.2 


Day  of  the  Month. 


Semidiameter    .     .     .     . 
Horizontal  Parallax  .     . 


0 

8th. 

16th. 

n 

n 

tt 

15.29 

15.50 

15.74 

1.43 

1-45 

1-47 

24th. 


n 

16.01 
1.50 


Day  of  the  Month. 


Semidiameter  .... 
Horizontal  Parallax 


1st. 

«th. 

17th. 

n 
17.02 

1-59 

n 
16.31 
1.53 

M 

16.65 
1.56 

Mth. 


17.42 
1.63 


NoTB. — ^The  sign  +  indicates  north  declinations;  the  sign  —  indicates  south  declinations. 
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GREENWICH  MEAN  TIME. 


MARCH. 

APRIL. 

• 

a 

a 
o 

Apparent 
Right  Ascen- 
sion. 

Var.  of 
R.A. 
for  X 
Hour. 

Apparent 
DecunatioxL 

Var.  of 
Decl. 
for  I 
Hour. 

Merid- 
ian Pas- 

4 
g 

Apparent 
Right  Ascen- 
sion. 

Var.  of 

R.A. 

for  X 

Hour. 

Apparent 
Dechnation. 

Var.  of 

Decl. 

for  X 

Hour. 

Merid- 
ian Pas- 

o 

sage. 

0 

sage. 

>. 

0 

I^oon. 

Noon. 

JVOOH. 

Noon. 

(8 

Noon. 

Noon. 

Noon. 

Noon. 

h    m      8 

s 

or           M 

It 

h     m 

h   m     s 

8 

•          t            M 

m 

h     m 

z 

i6  5041.17 

40.98a 

—2: 

14244.5 

—1.50 

18  12.3 

X 

165657.62 

+o,oox 

-2 

I  51     4.6 

+O.XX 

x6  16.4 

2 

16  51    4.40 

0.954 

2. 

I  43  19-9 

X.45 

18  '  8.8 

2 

16  56  57.26 

—0.032 

2 

151      1.4 

o.x6 

16  12.4 

3 

16  51  26.94 

0*936 

2: 

I  43  53-9 

1.39 

18     5.2 

3 

16  56  56.09 

0.C66 

2 

I  50  57.1 

0.2X 

16    8.5 

4 

16  51  48.80 

0.897 

2. 

I  44  26.6 

X.33 

18    1.6 

4 

16  56  54.12 

0.099 

2 

I  50  51.6 

0.26 

16    4.5 

5 

1652    9.96 

0.868 

2. 

t  44  57.9 

X.28 

17  58.0 

5 

165651.35 

0.13a 

2 

I  50  44.9 

0.3X 

16    0.5 

6 

16  52  30.42 

+0.838 

—2 

I  45  27.9 

—1.22 

17  54.4 

6 

16  56  47.78 

•-0.166 

—2 

I  50  37-1 

+0.35 

15  56.5 

7 

16  52  50.18 

0.808 

2. 

I  45  56.6 

X.I7 

17  50.8 

7 

165643.40 

O.J99 

2 

I  50  28. 1 

0.40 

15  52.5 

8 

1653    9.22 

0.778 

2. 

[  46  24.0 

x.xx 

17  47-2 

8 

16  56  38.22 

a  232 

2 

I  50  18.0 

0.45 

X5  48.5 

9 

16  53  27-54 

0.748 

2: 

E  4650.1 

X.06 

17  43.5 

9 

16  56  32.24 

0.265 

2 

I  50   6.8 

0.50 

15  44-5 

10 

165345.14 

0.7x8 

2: 

I  47  14.8 

x.oo 

17  39-9 

10 

16  56  25.47 

0.299 

2 

I  49  54-4 

0.55 

15  40.4 

II 

16  54    2.00 

+0.687 

— 2- 

I  47  38.2 

-0-95 

17  36.2 

II 

16  56  17.90 

-0.332 

-2 

1  49  40.8 

+0.59 

15  36.3 

12 

16  54  18.11 

0.656 

2: 

[48     0.4 

0.90 

17  32.6 

12 

1656    9.54 

0.365 

2 

I  4926.1 

0.64 

15  32.2 

13 

16  54  33.48 

0.625 

2: 

[  48  21.3 

0.84 

17  28.9 

13 

1656    0.39 

0.398 

2 

I  49  10.2 

0.69 

15  28.1 

H 

16  5448.10 

0.594 

2J 

I  48  40.9 

0.78 

17  25.2 

14 

16  55  50.46 

0.430 
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The  sign  +  prefixed  to  the  hourly  change  of  declination  indicates  that  south  declinatiims  are  decreasing;  the 
sign  —  indicates  that  south  declinations  are  increasing. 
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The  sign  +  prefixed  to  the  hourly  change  of  declination  indicates  that  south  declinations  are  decreasing;  the 
sign  —  indicates  that  south  inclinations  are  increasing. 
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NoTB.— The  sign  +  indicates  north  declinations ;  the  sign  —  indicates  south  declinations. 
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The  sign  4-  prefixed  to  the  hourly  change  of  declination  indicates  that  north  declinations  are  increasing. 
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NoTK.— The  sign  -f*  indicates  north  declinations;  the  sign  —  indicates  south  deeUnatfont. 
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The  sign  +  prefixed  to  the  hourly  change  of  declination  indicates  that  north  declinations  are  increasing. 
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SATURN,  1912. 


GREENWICH  MEAN  TIME. 
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GREENWICH  MEAN  TIME. 
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Th«  sign  —  pr«fiz«d  to  the  hourly  change  of  declination  indicates  that  north  declinations  are  decreasing. 
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URANUS,  1912. 


GREENWICH  MEAN  TIME. 


Month 
and 
Day. 

Apparent 
Right  As- 
cension. 

Var.  of 

R.  A. 

for 

I  Day. 

Apparent 
Decunation. 

Var.of 

Decl. 

for 

X  Day. 

Merid- 
ian Pas- 
sage. 

Month 

and 

Day. 

Apparent 
Right  As- 
cension. 

Var.  of 

R.A. 

for 

x  Day. 

Apparent 
Declination. 

Var.of 

Decl. 

for 

X  Day. 

Merid- 
ian Pas- 
sage. 

Noon. 

Noon. 

Noon, 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

h    m       s 

s 

0     1      tt 

w 

h     m 

h     m       s 

8 

0     t      » 

M 

h     m 

Jan.  o 

20    I  47.08 

+14.183 

-21     2  40.3 

+4X.05 

Z  26.4 

July   2 

20  19    2.58 

-8.943 

-20i3  55.8-3a47 

13  36.1 

4 

20    2  44.26 

14.402 

205954.3 

41-90 

I  II.6 

6 

20  1826.13 

9.274 

20 15  59.4 

31.301319.7 

8 

20     342.23 

14.574 

2057    5-3 

43.64 

056.8 

10 

20  17  48.47 

9.548 

20  18    5.9 

3x.9a 

13    3.4 

12 

20    4  40.79 

14.696 

205413.5 

43.  aa 

042.Z 

14 

2017    9.83 

9.757 

20  20  14.5 

32.3a 

12  47.0 

i6 

20    539.75 

XS,TJ^ 

20  51  19.7 

43.66 

027.3 

18 

20  16  30.50 

9.897 

20  22  24.2 

32.49 

12  30.6 

20 

20    638.93 

•HX4.802 

-20  48  24.4 

+43.95 

0  12.6 

22 

20  15  50.74 

-  9.97a 

-20  24  34.2 

-32.44 

12  14.3 

24 

20    7  38.09 

14.770 

204528.3 

44.  xo 

2354.2 

26 

20  15  10.81 

9.993 

20  26  43.6 

32.18 

II  57.9 

28 

20    8  37.00 

14.682 

20  42  31.9 

44.08 

23  39.4 

30 

20  14  30.97 

9.930 

2028  51.5 

31.7a 

II  41.5 

Feb.  I 

20    935-48 

14.551 

20  39  35.9 

43.90 

23  24.6 

Aug.  3 

20  13  51.46 

9.8XX 

203057.1 

3X.07 

II  25.1 

5 

201033.35 

14.375 

20  36  40.9 

43.58 

23  9.8 

7 

20  13  12.56 

9.639 

20  32  59.7 

30. 3X 

II     8.7 

9 

20  I  z  30.42 

+14. 153 

-203347.5 

+43.09 

2255.1 

11 

20  12  34.50 

-9.383 

-20  34  58.6 

-a9.x5 

10  52.4 

13 

20  12  26.51 

13.884 

20  30  56.4 

43.44 

2240.3 

15 

20  11  57.56 

9.072 

20  36  52.8 

37.91 

10  36.0 

17 

201321.43 

13.566 

2028    8.2 

41.64 

22  25.4 

19 

20  II  22.00 

8.69S 

20  38  41.7 

36.SX 

10  19.7 

21 

20  14  14.97 

13.198 

2025  23.5 

40.67 

22  10.6 

23 

20  10  48.05 

8.365 

20  40  24.7 

34.95 

10     3.4 

25 

20  15    6.95 

18.787 

202243.1 

39.53 

21  55.7 

27 

20  10  15.95 

7.779 

2042    1.1 

33.84 

947.2 

29 

20  15  57.21 

-hia.336 

—2020    7.5 

+38.33 

21  40.8 

31 

20    945.88 

-7.246 

-20  43  30.4 

-ax.40 

931.0 

Mar.  4 

20  x6  45.58 

11.843 

201737.5 

36.77 

21  25.9 

Sept.  4 

20    9  18.05 

6.663 

20.4452.1 

19.43 

914.8 

8 

20  17  31.90 

XI.3I1 

20  15  13.6 

35.  x6 

21  10.9 

8 

20    8  52.64 

6.030 

20  46    5.6 

17.33 

858.6 

12 

20  18  16.02 

10.746 

20  12  56.4 

33.4a 

20  55.9 

12 

20   8  29.87 

5.350 

2047  10.5 

15.15 

842.5 

i6 

20  18  57.82 

XO.X44 

20  10  46.4 

31.54 

20  40.9 

z6 

20    8    9.89 

4.633 

20  48    6.6 

13.87 

826.5 

20 

20  19  37-14 

+  9.508 

—20   8  44.2 

+a9.5a 

20  25.8 

20 

20     752.84 

-3.885 

-204853.3 

-10.49 

8  10.5 

24 

2020  13.84 

8.834 

20    6  50.3 

a7.38 

20  10.7 

24 

20  738.84 

3.XX3 

20  49  30.4 

8.06 

754.5 

28 

20  20  47.77 

8.133 

20    5    5.3 

35.  XX 

1955.5 

28 

20   7  27.97 

a.3x7 

20  49  57.7 

5.57 

738.6 

Apr.  I 

20  21  18.87 

7.414 

20    3  29.6 

33.74 

1940.3 

Oct.  2 

20    7  20.33 

1.499 

205015.0 

3.08 

7  22.8 

5 

2021  47.05 

6.671 

20    2    3.5 

30.28 

19  25.0 

6 

20    7  16.00 

-0.663 

20  50  22. 3 

-0.54 

7   7.0 

9 

2022  12.21 

+  5.905 

—20    0  47.4 

+17.74 

19     9.7 

10 

20    7  15.04 

+  0.185 

—20  50  19.3 

+  3.05 

651.2 

13 

20  22  34.26 

5.118 

19  59  41.7 

X5.XI 

18  54.3 

14 

20   717.49 

X.042 

20  50    5.9 

4.65 

635.6 

17 

202253.13 

4.3" 

19  58  46.7 

la.40 

18  38.9 

18 

20    723.38 

X.90X 

204942.1 

7.25 

6  19.9 

21 

2023    8.75 

3.494 

19  58    2.6 

9.66 

1823.4 

22 

20    7  32.69 

a.754 

2049   7.9 

9.82 

6   4.4 

25 

202321.08 

a.  671 

19  57  29.5 

6.88 

18     7.9 

26 

20    745.40 

3.598 

20  48  23.5 

13.36 

548.8 

29 

2023  30.12 

+  1.849 

-19  57    7.6 

+  4.08 

17  52.3 

30 

20   8    1.46 

+  4.43a 

—20  47  29.0 

+14.89 

533.4 

May  3 

20  23  35.87 

Z.025 

19  56  56.9 

+  X.39 

17  36.6 

Nov.  3 

20    820.84 

5.855 

20  46  24.4 

17-39 

5  18.0 

7 

202338.32 

+  aaoi 

19  56  57.3 

-  X.47 

17  20.9 

7 

20   843.48 

6.063 

2045   9.9 

19.85 

5    2.6 

EI 

20  23  37.48 

—  o.6ax 

1957    8.7 

4.33 

17     5.2 

II 

20   9   9.32 

6.850 

204345.6 

83.37 

447.3 

15 

202333.36 

1.436 

195731.1 

6.93 

i6  49.4 

15 

20   938.27 

7.6x3 

2042  11.7 

84-65 

4  32.1 

19 

20  23  26.0Z 

—  3.236 

-1958    4.3 

—  9.6X 

16  33.5 

19 

20  10  10.21 

+  8.345 

-204028.5 

+86.94 

416.9 

23 

2023  15.50 

3.0x5 

19  58  48.0 

Z3.33 

16  17.6 

23 

20  10  45.01 

9.044 

20  38  36.3 

89.14 

4    1.8 

27 

20  23    1.92 

3.770 

19  59  41-9 

14.71 

i6    1.7 

27 

20  11  22.52 

9.711 

20  36  35.5 

31.87 

346.7 

31 

20  22  45.38 

4.494 

20   045.5 

17.06 

15  45-7 

Dec.  I 

20  12    2.64 

10.345 

20  34  26.3 

33.32 

331.6 

June  4 

20  22  26.00 

5.195 

20    I  58.2 

19.29 

15  29.6 

5 

20  12  45.23 

10.943 

2032    9.1 

35.88 

3  16.6 

8 

20  22    3.86 

-  5.866 

-20   3  19.6 

— 3x.4a 

15  13.5 

9 

201330.13 

+XX.501 

-20  29  44.2 

+37.14 

3    1.6 

12 

2021  39.12 

6.498 

20   449.2 

as.38 

14  57.4 

13 

20  14  17.18 

X3.0X5 

2027  12.1 

38.89 

246.7 

i6 

2021  Z1.93 

7.088 

20   6  26.4 

as.  18 

1441.2 

17 

2015    6.19 

xa.483 

20  24  33.2 

40.51 

231.8 

20 

20  20  42.48 

7.650 

20   8  10.4 

36.79 

14  24.9 

21 

20  15  56.98 

xa.904 

202148.1 

48.00 

2  16.9 

24 

20  20  10.96 

8,iflo 

20  10    0.5 

38.33 

14   8.7 

25 

201649.36 

xs.a8o 

20  x8  57.4 

43.37 

2    2.0 

28 

20  19  37.59 

-8.557 

-20  11  55.9 

-»9.44 

13  52.4 

29 

20  17  43.16 

+13.6x3 

-20  16     X.4 

-44.61 

147.2 

July  a 

20  Z9   2.58 

-8.94a 

-20  13  55.8 

-30.47 

1336.1 

33 

20  18  38.20 

+X3.900 

—20  13   a7 

+45.72 

132.3 

Least  semidiameter, 
Greatest  semidiameter, 


January  ax,    x".6a 
July        34,    i''.79 


Least  horiiontal  parallax,       January  ax,    0^.43 
Greatest  horixontal  parallax,  July        34,    o''.47 


[Eph  xa] 


NEPTUNE,  1912. 
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GREENWICH  MEAN  TIME. 


Month 
and 
Day. 

Apparent 
Right  As- 
cension. 

Var.  of 

R.  A. 

for 

z  Day. 

Apparent 
Declination. 

Var.of 

Decl. 

for 

I  Day. 

Merid- 
ian Pas- 
sage. 

Month 

and 

Day. 

Apparent 
Right  As- 
cension. 

Var.  of 

R.A. 

for 

z  Day. 

Apparent 
Declination. 

Var.of 

Dect. 

for 

1  Day. 

Merid- 
ian Pas- 
sage. 

Noon. 

Noon, 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

H~^' 

h   tn      s 

s 

0          •              M 

n 

h     m 

h    m     s 

8 

0     I      •' 

•# 

h     m 

Jan.     o 

7  37  58.00 

-6.895 

+20  57  10.9 

+16.50 

13    0.6 

July    2 

7  38  55-48 

+9.220 

+20  59    5.0 

-20.93 

058.1 

4 

7  37  30-14 

7.029 

20  58  17.7 

16.82 

1244.4 

6 

7  39  32.57 

9.315 

20  57  40.4 

21.35 

043.0 

8 

7  37    1-82 

7.117 

20  59  25.5 

17-05 

12  28.2 

*  10 

740   9-98 

9-378 

20  56  14.2 

ai.71 

027.9 

12 

7  36  33-23 

7.X62 

21    034.1 

17.19 

12  12.0 

14 

7  40  47-58 

9.409 

20  54  46.7 

21-99 

0  12.8 

i6 

736   4-54 

7.162 

21    I  43.0 

17.20 

II  55.8 

18 

74125.23 

9.405 

20  53  18.3 

22. 18 

23  53-9 

20 

7  35  35-96 

—7.  X 10 

+21    2  51.7 

+17-10 

II  39-6 

22 

7  42    2.80 

+9.367 

+205149.3 

—22.30 

23  38.8 

24 

7  35    7-69 

7.012 

21    3  59-8 

16.89 

II  23.4 

26 

74240.15 

9.298 

20  50  19.9 

22.35 

23  23.7 

28 

7  34  39-90 

6.866 

21    5    6.8 

16.57 

II    7.2 

30 

74317.17 

9.202 

2048  50.4 

22.31 

23    8.6 

Feb.    I 

7  34  12.79 

6.677 

21    6  12.3 

16.14 

10  51. 1 

Aug.    3 

7  43  53-75 

9.075 

2047  21.4 

22.18 

2253-5 

5 

73346.51 

6.447 

21    715.9 

15.62 

10  34.9 

7 

7  44  29-75 

8.916 

204553.1 

21.95 

22  38.3 

9 

73321.24 

—6.176 

+21    8  17.3 

+15.02 

10  18.8 

II 

7  45    5-06 

+8.726 

+20  44  25.8 

— ai.65 

22  23.1 

13 

73257-14 

5.865 

21    9  16. 1 

14.34 

10    2.6 

15 

7  45  39-55 

8.505 

20  42  59.9 

ai.26 

22    8.0 

17 

7  32  34-36 

5.515 

21  10  12.0 

13.58 

946.5 

19 

7  46  13.08 

8.254 

20  41  35-7 

ao.80 

21  52.8 

21 

7  32  13.05 

5.125 

21  II    4.8 

12.76 

930.4 

23 

7  46  45-54 

7.973 

204013.5 

20.26 

21  37-7 

25 

7  31  53-38 

4.704 

21  II  54.1 

11.86 

914.4 

27 

7  47  16.82 

7.662 

20  38  53.6 

19.64 

21  22.4 

29 

7  31  35.43 

-4.258 

+21  12  39.7 

+XO.90 

858.4 

31 

7  47  46.81 

+7-324 

+20  37  36.4 

-18.93 

21    7.2 

Mar.   4 

7  31  19.32 

,     3.787 

21  13  21.3 

9.88 

842.4 

Sept.  4 

7  48  15-41 

6.963 

20  36  22.2 

18.11 

20  52.0 

8 

731    5-15 

3.293 

21  1358.8 

8.82 

826.4 

8 

7  48  42.52 

6.578 

203511.5 

17.21 

20  36.7 

12 

7  30  53.00 

a.  778 

21  14  31.9 

7-73 

8  10.5 

12 

7  49   8.02 

6.165 

2034    4-5 

16.24 

2021.4 

i6 

7  30  42.94 

8.245 

21  15    0.6 

6.60 

7  54-7 

16 

7  49  31.82 

5-726 

2033    1.6 

15.19 

20   6.0 

20 

7  30  35-05 

-X.698 

+21  15  24.7 

+  5.42 

738.8 

20 

7  49  53-81 

+5-264 

+20  32    3.0 

—14.08 

19  50.6 

24!  7  30  29.38 

1.137 

21  1544.0 

4.22 

723.0 

24 

75013-92 

4.785 

20  31    9.0 

12.90 

19  35-2 

28^  7  30  25.99 

-0.567 

21  1558.5 

3.01 

7    7-2 

28 

7  50  32.07 

4.288 

20  30  19.8 

11.66 

19  19.8 

Apr.    1 

7  30  24.86 

-H).002 

21  16   8.1 

1.79 

651.4 

Oct.    2 

7  50  48.21 

3.775 

20  29  35.7 

10.35 

19    4.3 

5 

7  30  26.01 

0.572 

21  16  12.8 

+  0.55 

635-7 

6 

7  51    2.26 

3-246 

20  28  57.0 

8.99 

18  48.8 

9 

7  30  29.43 

+1.139 

+21  16  12.5 

—  0,70 

620.0 

10 

751  14.17 

+2.701 

+20  28  23.8 

-7.58 

18  33.3 

13 

73035-12 

1.704 

21  16   7.2 

1.95 

6    4.4 

14 

7  51  23.86 

a.  143 

20  27  56.4 

6.X2 

18  17.7 

17 

7  30  43.06 

2.267 

21  15  56.9 

3.19 

548.8 

18 

751  31-31 

1-579 

20  27  34.9 

4.64 

18    2.2 

21 

7  30  53-25 

2.82a 

21  1541-7 

4.40 

5  33-2 

22 

7  51  36.49 

1.012 

2027  19.3 

3.13 

17  46.5 

25 

731    5-62 

3.36a 

21  15  21.7 

5.61 

517-7 

26 

751  39-39 

+0.441 

20  27   9.8 

Z.60 

17  30.8 

29 

7  31  20.13 

+3.885 

+21  1456.8 

-  6.81 

5    2.2 

30 

7  51  40.02 

—0.132 

+20  27    6.5 

—  0.08 

17  15.1 

May    3 

7  31  36.70 

4.392 

21  14  27.2 

7.99 

4  46.8 

Nov.   3 

75138.35 

0.703 

20  27    9.2 

+  1.44 

16  59-3 

7 

7  31  55.27 

4.887 

21  1352.9 

9.14 

4  31-4 

7 

7  51  34-40 

1.268 

20  27  18.0 

2.96 

1643.5 

II 

7  32  15-78 

5.365 

21  13  14.1 

ZO.25 

4  16.0 

II 

7  51  28.21 

1.823 

20  27  32.9 

4.49 

1627,7 

15 

73238.15 

5.819 

21  12  30.9 

".35 

4    0.6 

15 

7  51  19.83 

2.365 

20  27  53.9 

5.98 

1611.8 

19 

7  33    2.30 

+6.251 

+21  II  43.3 

-12-43 

3  45-3 

19 

751    9-30 

-a.894 

+20  28  20.7 

+  7-39 

1555-9 

23 

73328.14 

6.657 

21  10  51.5 

13.45 

330.0 

23 

7  50  56.68 

3.407 

20  28  53.0 

8.76 

15  39-9 

27 

7  33  55-54 

7.037 

21    955.7 

14-43 

314.8 

27 

7  50  42.06 

3.897 

20  29  30.8 

10.09 

15  24.0 

31 

7  34  24-42 

7.394 

21    856.1 

15.35 

259-5 

Dec.    I 

75025.53 

4.361 

203013.7 

11.34 

15    8.0 

June  4 

7  34  54-68 

7.726 

21    7  52.9 

16.24 

244-3 

5 

750   7.18 

4.801 

20  31    1.5 

12.52 

14  52.0 

8 

7  35  26.20 

+8.028 

+21    646.2 

—17.08 

229.1 

9 

74947-13 

-5.213 

+20  31  53.8 

+13.64 

14  35-9 

12 

7  35  58.87 

8.303 

21    536.3 

17.88 

213.9 

13 

74925.50 

5.590 

20  32  50.5 

14.65 

14  19.8 

16 

7  36  32.60 

8.55a 

21    423.2 

18.64 

158.7 

17 

7  49    2.44 

5.926 

20  33  51.0 

15.54 

14    3-7 

20 

7  37    7-26 

8.766 

21    3    7.2 

19.33 

143.6 

21 

748  38.11 

6.223 

20  34  54-8 

16.31 

13  47-5 

24 

7  37  42-71 

8.949 

21    I  48.6 

19.93 

128.4 

25 

7  48  12.67 

6.483 

2036    1.5 

17.00 

13  31.4 

28 

7  38  18.83 

+9.099 

+21    0  27.8 

-20.45 

I  13-3 

29 

7  47  46.27 

-6.702  +20  37  10.8 

+17.58 

13  15-a 

Greatest  setnidia meter, 
Least  semidiameter, 


January  12,    i".33 
July         16,    i".24 


Greatest  horizontal  parallax,  January  12,    o".3i 
Least  horizontal  parallax,       July         16,    o".29 


I912 


12 


[Eph  12] 
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MERCURY. 

GREENWICH  MEAN  NOON. 


Y\^A^ 

Heliocentric 

Longitade, 

Mean  Kqaioox 

of  Date. 

Dally 
Motion. 

Redaction 
to  Orbit. 

Heliocentric 
Latitude. 

DaUy 
Motion. 

L<Hcarithm  of 
Radina  Vec- 
tor. 

Logarithm  of  Distance  from 
Earth— 

DfttO. 

At  Date. 

At  Interme- 
diate Date. 

Jan.     I 

133  II  49.2 

0        f          M 

i  76  6,2 

f             H 
+      149.5 

Off* 

m 

+6  59      7.6 

«      It 
+  349-0 

9.523  1266 

9.864  I200 

9.868  8748 

2 

13833    8-9 

5  x6  3X.6 

-  0  33-9 

7  •o    5.x 

-050.7 

9.529  6141 

9-873  7794 

9.878  8080 

3 

1434450.3 

5   651.0 

252.0 

6  57  32.7 

4x0.6 

9.536  3166 

9.883  9361 

9.889  14 1 1 

4 

148  46  51.5 

4  57  ia-5 

5    0-5 

6  51  50.6 

7  I0.2 

9.543  1613 

9.894  4023 

9.8997009 

5 

153  39  18.2 

4  47  4«-9 

656.3 

643  19. 1 

9  49-4 

9.550  0826 

9.905  0200 

9.910  3443 

6 

158  22  22.0 

4  3«  27.6 

-  8  37-0 

+6  32  18.4 

—12    8,7 

9-557  0220 

9.915  6600 

9-920  9551 

7 

162  56  19.4 

42930.6 

10    1.3 

6  19    7.8 

X4   9.4 

9.563  9284 

9.926  2190 

9.931  4426 

8 

167  21  30.2 

4  ao  55-0 

II    8.5 

6    4    5-3 

15  52.7 

9-5707576 

9.936  6176 

9-941  7370 

9 

171  38  17.2 

4  xa  43-a 

IX  58.6 

5  47  27.6 

x7ao.2 

9-5774717 

9.946  7949 

9.951  7862 

lO 

17547    4.8 

4    456-3 

12  31.8 

5  29  29.6 

18  33.4 

9.5840390 

9.956  7067 

9-961  5529 

II 

17948  18.3 

3  57  35-0 

-12  49.1 

+5  10  25.0 

-X9  33.7 

9.590  4328 

9.966  3220 

9.971  0118 

12 

1834223.5 

i  50  39.7 

12  51.5 

4  50  25.9 

3022.7 

9.5966311 

9.975  6204 

9.980  1468 

13 

187  29  46.4 

3  44  »o.3 

12  40.1 

4  29  42-9 

21     1.7 

9.602  6159 

9.984  5899 

9.9889493 

14 

191  xo  52.6 

338   6.a 

12  16.2 

4    825.4 

31  31.9 

9.608  3728 

9.993  2247 

9.997  416X 

15 

19446   7.0 

3  3aa6.7 

II  41.3 

34641.5 

2154-5 

9.6138903 

0.001  5238 

0.005  5482 

i6 

198  15  54.0 

3  27"-i 

-10  56.6 

+3  24  38.4 

—22  XO.5 

9.619  1594 

0.009  4901 

0.0133504 

'7 

201  40  36.9 

3  22  18.5 

10     3.5 

3    2  22.3 

22  20,% 

9-624  1735 

0.017  1299 

0.020  8293 

i8 

205   038.3 

3  17  47.9 

9    3-3 

2  39  58-5 

22  26.1 

9.628  9274 

0.024  4498 

0.027  9925 

19 

208  16  19.8 

3  X3  38.5 

757.2 

2  17  31.6 

2227.1 

9.633  4174 

0.031  4585 

0.034  8492 

20 

211  28    2.0 

3    9  49-2 

646.5 

I  55    5.5 

22  24.5 

9.637  641 1 

0.038  1658 

0.0414096 

21 

21436    4.6 

3    6  19.2 

-  5  32.1 

+1  32  43.6 

—22  18.7 

9.641  5969 

0.044  5817 

0.047  6836 

22 

217  40  46.6 

3    3    7.6 

415-1 

I  10  28.9 

22  zo.a 

9.645  2841 

0.050  7166 

0.0536819 

23 

220  42  25.8 

3   0  13.6 

256.5 

0  48  24.0 

31  59.3 

9.648  7024 

0.056  5809 

0.059  4147 

24 

22341  19.4 

2  57  36.4 

137.2 

0  26  31.0 

3146.3 

9.651  8521 

0.062  1846 

0.064  8918 

25 

226  37  44.0 

25515-3 

-  0  17.9 

4-0    4  51.9 

21  31.6 

9-654  7338 

0.067  5377 

0.070  1233 

26 

229  31  55.2 

8  53   9.6 

+  I    0.6 

—0  16  31.6 

—21  X5.2 

9-657  3483 

0.072  6497 

0.075  1182 

27 

232  24   8.3 

2  51  Z8.9 

2  17.6 

0  37  38.1 

3057.4 

9.659  6965 

0.077  5298 

0.079  8857 

28 

235  14  37-9 

3  49  42.5 

332.5 

0  58  26.2 

2038.4 

9.661  7794 

0.082  1868 

0.084  4342 

29 

238    3  38.0 

a  48  90.0 

444.6 

I  18  54.6 

ao  18.  z 

9-663  5981 

0.086  6289 

0.0887718 

30 

24051  22.4 

347  ix.o 

5  53-4 

I  39    2.1 

X956.8 

9.665  1534 

0.090  8639 

0.092  9061 

31 

24338    4-4 

346x5.1 

+  6  58.4 

-I  58  47.8 

-19  34.4 

9.666  4463 

0.094  8992 

0.096  8440 

Feb.     X 

246  23  56.9 

a  45  32.0 

7  59-2 

2  18  10.6 

Z9  X0.9 

9.667  4775 

0.098  7413 

O.XOO  5919 

2 

249   9  12.6 

345    x-5 

855.3 

237    9.3 

X846.4 

9.668  2477 

0.I02  3965 

0-104 1557 

3 

251  54    4.0 

3  44  43-5 

946.3 

2  5543.1 

X820.9 

9.668  7574 

0,105  8703 

0.X07  5408 

4 

254  38  43.5 

3  44  37.7 

10  31.8 

3  13  50.8 

17  54-2 

9.669  0068 

0.109  1679 

O.I  10  7522 

5 

2572323.5 

3  44  44-2 

+11  11.4 

-3  31  31-2 

-17  36.4 

9.668  9963 

0.1 12  2942 

0.1 13  7943 

6 

260    8  16.1 

345    3.9 

"44-9 

3  48  43.2 

16  57.4 

9.668  7258 

0.115  2531 

0.1166710 

7 

262  53  33.4 

a  45  33.8 

12  12.0 

4    525.6 

X637.1 

9.668  195 1 

0.1 18  0483 

0- 1 19  3853 

8 

265  39  27.7 

a  46  Z7.0 

12  32.3 

4  21  37.0 

15  55.4 

9.667  4038 

0.120  6826 

0.12 1  9404 

9 

268  26  1 1.5 

a  47  xa.6 

12  45.7 

4  37  15.8 

X5  22.0 

9.666  3515 

0.123  1590 

0.124  3388 

10 

271  13  57.2 

24820.9 

+12  51.9 

-4  52  20.4 

-X4  46.9 

9-665  0375 

0.1254797 

0. 126  5822 

II 

274   2  57-5 

a  49  4>-o 

12  50.7 

5    649.0 

X4  X0.0 

9.663  4609 

0.127  6463 

0.128  6722 

12 

2765325-5 

35Z  x6.a 

1241.9 

5  20  39.7 

13  31.0 

9.661  6209 

0.129  6599 

0.1306096 

13 

279  45  34.4 

3  53  3.8 

12  25.5 

5  33  50.3 

13  49-7 

9.659  5I65 

O.I3I  5212 

0.1323948 

M 

282  39  37.8 

3  55   5.3 

12    X.3 

5  46  18.3 

13   5.9 

9.657  1467 

0.133  2302 

0.1340275 

15 

285  35  49.8 

2  57  31.1 

+11  29.3 

-558    X-i 

-XX  X9.3 

9.654  5106 

0.1347865 

0.1355071 

16 

288  34  24.9 

a  59  5«-7 

+1049,5 

-6    8  55.9 

— X039.6 

9.651  6072 

0.136  189I 

0. 136  8323 
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MERCURY. 
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Heliocentric 

« 

Logarithm  of  Distance  from 

Date. 

Longitude, 
Mean  Equinox 

Daily 
Motion. 

Reduction 
to  Orbit. 

Heliocentric 
Latitude. 

Daily 
Motion. 

Logarithm  of 
Radius  Vec- 

Earth— 

of  Date. 

tor. 

At  Date. 

At  Interme- 
diate Date. 

a       r        n 

0      •       w 

t       » 

0          #               M 

»     f» 

Feb.  15 

285  35  49.8 

35721.1 

+11  29.3 

-558          I.I 

-II  19.3 

9.654  5106 

0.134  7865 

0.135  5071 

16 

288  34  24.9 

a  59  51.7 

1049.5 

6    855.9 

Z039.6 

9.651  6072 

0.136  1 891 

0.1368323 

X7 

291  35  38.2 

3   8  37-4 

10     2.1 

6  i8  59.3 

936.5 

9.648  4357 

0-I37  4363 

0.138  0010 

18 

294  39  45-0 

3    539.0 

9    7-1 

6  28    7.7 

839.7 

9.644  9955 

0.138  5259 

0.139  0106 

19 

29747    1-6 

3   857.0 

8    4.7 

6  36  17.3 

738.8 

9.641  2864 

0-I39  4547 

0.1398578 

20 

300  57  44.8 

3  13  33.3 

+  6  55.4 

-6  43  23.9 

-  6  33.5 

9.6373087 

0.140  2192 

0.1405384 

21 

304  12  12.0 

3  16  35.3 

539.5 

6  49  22.7 

523.3 

9.633  0633 

0.140  8149 

0.141  0479 

22 

3073041.3 

3  2036.6 

417.6 

654    8.5 

4    7.5 

9.628  5518 

0.141  2367 

0.141  3805 

23 

310  53  31.5 

335    7.3 

250.4 

6  57  35.7 

3  46.0 

9.623  7766 

0.14 1  4783 

0. 141  5293 

24 

314  21    2.3 

3  39  57.8 

■f  I  18.8 

6  59  38.3 

—  X  18.3 

9.618  7415 

0-141  5325 

0.141  4868 

25 

317  53  33.9 

3  35    8.9 

—  0  16.2 

-7    0    9.8 

+  0  16.4 

9.613  4516 

0.141  3912 

0. 141  2444 

26 

321  31  27.1 

34041.3 

153-3 

659    3-1 

X58.3 

9.607  9140 

0.141  0453 

0.1407925 

27 

325x5    3.6 

3  46  35.4 

331.1 

6  56  10.6 

347.9 

9.602  1378 

0.140  4845 

0.140  1 199 

28 

329   4  45-3 

3  5«  5».8 

5    7-9 

6  51  24.5 

545.7 

9.5961349 

0.1396971 

0.139  2146 

29 

333    054.7 

3  59  30.7 

6  41.7 

6  44  36.5 

751.9 

9.5899199 

0.138  6706 

0.1380632 

Mar.     I 

337    3  54-2 

4    633,1 

-  8  10.3 

-6  35  38.0 

+10  6.7 

9-583  5109 

0.137  3905 

a  136  6505 

2 

341  14   6.4 

4  13  55.9 

9  31-4 

6  24  20.3 

13  30.1 

9.5769303 

0.135  841 1 

0.1349603 

3 

345  31  53.2 

4  31  4Z.3 

1042.5 

6  10  34.9 

15     2.Z 

9.570  2051 

0.134  0056 

0.1329747 

4 

349  57  35.7 

4  29  47.3 

II  40.8 

5  54  13-5 

17  42.0 

9-563  3677 

0.1 31  8651 

0.1306744 

5 

354  31  33.8 

4  38  13.0 

12  23.4 

5  35    8.5 

3039.0 

9-5564565 

0.129  3999 

0.1280389 

6 

35914    5-2 

4  46  53.3 

—12  47.6 

-5  13  13-7 

+23  31.6 

9-549  5162 

0.1265886 

0.125  0462 

7 

4    524.9 

4  55  48.0 

12  51.0 

44824.1 

36  18.x 

9,542  5985 

0.123  4087 

0.121  6732 

8 

9    5  44-3 

5    452.0 

12  31.3 

4  20  37.1 

3915.8 

9.5357624 

0.1 19  8366 

0.1 17  8959 

9 

14  15  10.2 

5  14   0.1 

II  47.0 

3  49  53-1 

32  II.5 

9.529  0742 

0.1 15  8480 

0.1 13  6899 

10 

193343.7 

533    6.0 

10  37-5 

3  16  16.2 

35    I.I 

9.522  6071 

0.111  4185 

0.1090308 

II 

25    I  19. 1 

5  33    3.6 

-  9    3.1 

-2  39  54.6 

+37  39.9 

9.516  4405 

o.io6  5239 

0.1038948 

12 

303742.9 

54041.3 

7    5-6 

2    I    1.8 

40    2.5 

9.5106587 

0.1 01  1407 

0.098  2590 

13 

3622  32.5 

5  48  52.6 

448.2 

I  19  56.8 

42    3-4 

9-505  3493 

0.095  2472 

0.092  1030 

14 

42  15  15.6 

5  56  26.4 

—  2  15.6 

-0  37    4.2 

43  36.6 

9.5006000 

0.088  8241 

0.085  4087 

15 

4815    9,3 

6   3  13.0 

+  0  26.0 

+0    7    5.4 

44  36.5 

9.496  4956 

o.o8i  8553 

0.078  1626 

16 

54  21  20.0 

6   858.8 

+  3    9-2 

+0  51  56.1 

+44  58.3 

9.493  1 1 51 

0.074  3294 

0.0703551 

17 

60  32  44.1 

6  13  36.9 

5  45-9 

I  36  48.0 

4438.2 

9.490  5272 

0.066  2396 

0.061  9828 

18 

66  48    8.0 

6  16  57.3 

8    7.7 

2  20  57.9 

43  34.3 

9.488  7869 

0.057  5853 

0.053  0480 

19 

73    6  10.6 

6  18  53.1 

lo   6.8 

3    342.0 

41  46.7 

9.487  9326 

0.048  3725 

0.043  5605 

20 

79  25  24.8 

6  19  19.7 

II  36.8 

3  44  17.4 

39  17.5 

9.487  9835 

0.038  6142 

0.033  5364 

21 

85  44  20.0 

6  18  15.3 

4-12  32.8 

+422    4.5 

+36  X0.7 

9.488  9384 

0.028  3305 

0.023  0000 

22 

92    125.4 

6  15  40.7 

12  52.3 

4  56  28.4 

3232.4 

9.490  7759 

0.017  5490 

o.oii  9819 

23 

98  15  12.9 

6  XX  40.3 

12  35.0 

5  27    1.2 

3839.7 

9-493  4556 

0.006  3036 

0.000  5192 

24 

104  24  19.6 

6  630.7 

II  43-2 

5  53  22.4 

34  X0.6 

9.496  9208 

9.994  6345 

9.988  6555 

25 

no  27  30.9 

5  59  50.9 

10  20.7 

6  15  19.5 

X9  43.0 

9.501  1014 

9.982  5885 

• 

9.976  4401 

26 

116  23  41.5 

55231.3 

+  8  33.2 

+6  32  47.9 

+15  14.2 

9.5059178 

9.970  2173 

9.963  9272 

27 

122  n  57.5 

5  44   3.5 

627.0 

6  45  49.8 

losi.x 

9.5112844 

9.957  5774 

9-951  1755 

28 

1275136.3 

5  35    9.0 

4    8.8 

6  54  33-7 

639.0 

9-517  1134 

9.944  7294 

9-938  2473 

29 

13322   6.9 

5  25  49- 0 

+  I  45-1 

6  59  12.7 

+  2  41.9 

9523  3177 

9.931  7376 

9.925  2090 

30 

13843   9-3 

• 

5  z6  14. I 

-  038.3 

7    0    3.4 

-  0  57.3 

9-5298135 

9.918  6701 

9.912  1 30 1 

31 

143  54  33-1 

5   633.4 

-  2  56.2 

+6  57  24.8 

-  4  X6.5 

9.536  5219 

9.905  5983 

9.899  0839 

Apr.     I 

148  56  16.8 

4  56  55.0 

-  5    4-4 

+651  37.1 

-  7  15-4 

9-543  3703 

9.892  5963 

9.886  1454 
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Heliocentric 

Longitude, 

Mean  Equinox 

of  Date. 

Daily 
Motion. 

Reduction 
to  OrbiL 

Heliocentric 
Latitude. 

Daily 
Motion. 

Logarithm  of 
Radius  Vec- 
tor. 

Logarithm  of  Distance  from 
Earth— 

Date. 

At  Date. 

At  Interme- 
diate Date. 

0        1         n 

0    t     » 

»       « 

or          »f 

t         H 

Apr.     I 

148  56  16.8 

4  56  55.0 

-  5    4-4 

+6  51  37.1 

-7X5.4 

9.543  3703 

9.892  5963 

9.886  1454 

2 

153  48  26.1 

4  47  25.7 

659.7 

643    0.7 

954.0 

9-550  2934 

9.8797413 

9.873  3940 

3 

158  31  13-0 

4  38  Z0.8 

839.9 

6  31  55.7 

12  12.8 

9-557  2329 

9.867  1 1 36 

9.860  9104 

4 

163    4  53-9 

4  a9  14.4 

10    3.7 

6  1841.3 

14  12.9 

9.564  1378 

9.854  7949 

9.848  7776 

5 

167  29  48.9 

4  so  39.6 

II  10.4 

6    335.6 

15  55.7 

9.570  9643 

9.842  8690 

9.837  0799 

6 

171  4620.9 

4  1228.5 

-"  59.9 

4-54655.1 

—17  22.8 

9.577  6748 

9.831  4208 

9.825  9023 

7 

175  54  54-1 

4   442.3 

12  32.6 

5  28  54.8 

18  35.5 

9.584  2376 

9.820  5348 

9.815  3288 

8 

179  55  54-0 

3  57  21.9 

12  49.4 

5    948.3 

19  35.5 

9.5906260 

9.810  2944 

9.805  4416 

9 

183  49  46.5 

3  50  27.4 

12  51.3 

4  49  47-6 

20  24.Z 

9.5968182 

9.800  7800 

9.796  3188 

lO 

187  36  57-4 

3  43  58.7 

12  39.5 

429    3-4 

21     2.8 

9.602  7964 

9,792  0670 

9.788  0328 

II 

191  1752.3 

3  37  55.3 

-12  15.3 

4-4    7  44-9 

—31  32.8 

9.608  5463 

9.784  2241 

9.780  6481 

12 

194  52  56.2 

3  32  16.6 

II  40.0 

346   0.4 

2155.1 

9.614  0565 

9.7773113 

9.774  2195 

13 

198  22  33.4 

327    1.7 

10  55.0 

3  23  56.8 

22  ZO.9 

9.619  3181 

9.771  3780 

9.768  7909 

14 

20147    7.3 

322   9.8 

10    1.7 

3    140-4 

22  2X.O 

9.624  3244 

9.766  4614 

9.764  3922 

15 

205    7    0.3 

3  17  39.9 

9    1.3 

2  39  16.4 

22  26.2 

9.629  0703 

9.762  5848 

9.761  0400 

i6 

208  22  34.0 

31331.1 

-  755.1 

4-2  16  49.4 

—2227.1 

9-633  5522 

9.759  7576 

9.758  7366 

I? 

211  34   9.1 

3    942.4 

644.2 

I  54  23.4 

22  24*4 

9.637  7677 

9.757  9750 

9.757  4701 

i8 

214  42    5.2 

3    6  12.9 

529.8 

I  32    1.7 

22  18.5 

9.641  7153 

9.757  2183 

9-757  2154 

19 

217  46  41. 1 

3    3    1.9 

412.7 

I    9  47-3 

22    9.9 

9.645  3943 

9.757  4564 

9.757  9356 

20 

220  48  14.9 

3    0   8.4 

254.0 

0  47  42.7 

21  59.0 

9.648  8045 

9.758  6468 

9.759  583a 

21 

22347    3-0 

2  57  31.7 

-  I  34.7 

4-025  50.1 

—21  46.0 

9.651  9460 

9-760  7377 

9.762  1026 

22 

2264323.7 

255  ".I 

-  0  15.4 

4-0    4  II. 4 

21  31. Z 

9.654  8196 

9.763  6699 

9.765  4316 

23 

229  37  31.0 

2  S3    6.0 

+  I    3.1 

—0  17  II. 6 

21  X4.7 

9.657  4260 

9.767  3795 

9.769  5052 

24 

232  29  40.6 

2  5»  »5.7 

2  20.0 

0  38  17.5 

2056.9 

9.659  7660 

9.771  8001 

9-774  2555 

25 

235  20    7.2 

2  49  39.7 

334.7 

059    5.0 

2037.8 

9.661  8407 

9.776  8629 

9.7796139 

26 

238    9    4.7 

2  48  17.6 

+  4  46.8 

-I  19  32.7 

-20x7.5 

9.663  6512 

9.782  5002 

9-785  5137 

27 

240  56  46.9 

2  47    9.0 

5  55-5 

I  39  39.6 

Z9  56.1 

9.665  1985 

9.788  6464 

9.791  8907 

28 

2434327.0 

2  46  13-5 

7    0-4 

I  59  24.6 

19  33.7 

9.666  4833 

9.795  2389 

9.798  6838 

29 

24629  18. 1 

2  45  30.8 

8    i.o 

2  18  46.6 

19  X0.2 

9.667  5065 

9.802  2183 

9.805  8358 

30 

249  14  32.8 

245    0.7 

857.0 

2  37  44-6 

18  45.7 

9.668  2686 

9.809  5296 

9.8132937 

May     I 

251  59  23.6 

2  44  43.0 

+  9  47-8 

-25617.5 

—18  20.1 

9.668  7702 

9.817  1221 

9.821  0093 

2 

25444    2.9 

2  44  37.7 

10  33-1 

3  14  24.3 

17  53.4 

9.669  01 17 

9.824  9499 

9.828  9389 

3 

257  28  43.0 

2  44  44.6 

II  12.6 

332    3-9 

17  95.5 

9.668  9931 

9-832  9715 

9.8370432 

4 

260  13  36.1 

245    3.6 

1145.9 

34915.1 

X656.5 

9.668  7146 

9.841  1498 

9.845  2872 

5 

2625854.3 

2  45  34-9 

12  12.7 

4    556.5 

1626.1 

9.668  1760 

9.8494517 

9.853  6396 

6 

265  44  49.9 

246  18.5 

4-12  32.9 

-4  22    6.8 

-15  54.3 

9.667  3767 

9.857  8477 

9.862  0729 

7 

268  31  35.3 

24714.5 

12  46.0 

4  37  44-6 

1520.9 

9.666  3163 

9.866  3123 

9.870  5633 

8 

271  19  23.0 

2  48  23.  X 

12  52.0 

4  52  48.1 

14  45.8 

9.664  9941 

9.8748233 

9.8790900 

9 

274   8  25.8 

2  49  44.6 

12  50.5 

5    715-6 

14    8.8 

9.663  4093 

9.883  3610 

9.887  6344 

10 

276  58  56.6 

2  SI  19*2 

12  41.5 

521    5-0 

13«9.7 

9.661  561 1 

9.891  9082 

9.896  x8o6 

II 

27951    8.7 

2  53    7.3 

4-12  24.8 

-5  34  14.3 

-12  48.3 

9.659  4485 

9.900  4500 

9.9047147 

12 

282  45  15.8 

255    9.2 

12    0.4 

5  46  40.9 

12   4.4 

9.657  0705 

9.908  9733 

9.9132244 

13 

285  41  31.9 

2  57  25.4 

II  28.2 

55822.3 

11  17.8 

9.654  4261 

9.917  4666 

9.921  6988 

H 

288  40  II. 6 

2  59  56,4 

10  48.2 

6   915-5 

1028.0 

9.651  5143 

9.925  9198 

9.930  1286 

15 

291  41  29.9 

3    242.7 

10   0.5 

6  19  17.2 

934.8 

9.648  3344 

9.934  3242 

9.938  5055 

16 

2944542.3 

3    5  44-8 

+  9    5-2 

—6  28  23.9 

-  8  37.9 

9.644  8859 

9.942  6716 

9.9468217 

17 

29753    5.0 

3   9   3.3 

4-  8    2.7 

-63631.7 

-  7  36.9 

9.641  1685 

9-950  9550 

9.955  0706 

[Bph  Z2l 
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MERCURY. 


GREENWICH  MEAN  NOON. 


Logarithm  of  Distance  from 

^^_  A  — 

Heliocentric 

Longitude, 

Mean  Equinox 

of  Date. 

Daily 
Motion. 

Reduction 
to  Orbit. 

Heliocentric 
Latitude. 

Daily 
Motion. 

LrOgarithm  of 
Radius  Vec- 
tor. 

Earth— 

Date. 

At  Date. 

At  Interme- 
diate Date. 

e         '         n 

0       r        rf 

»          w 

e      »        » 

t         H 

May  17 

29753    5-0 

3   9   3.3 

+  8    2.7 

-6  36  31.7 

-  7  36.9 

9.641  1685 

9-950  9550 

9-955  0706 

18 

301    3  54-7 

3  12  39.0 

653-1 

6  43  36.2 

631.3 

9.637  1826 

9.959  1676 

9-963  2452 

19 

304  18  29.0 

3  16  32.6 

5  37-0 

6  49  32.7 

520.8 

9.632  9288 

9-967  3028 

9.971  3395 

20 

30737    6.0 

3  20  44.6 

415.0 

6  54  16.1 

4    5.0 

9.628  4090 

9-975  3546 

9-979  3473 

21 

311    0    4.6 

3  25  X5-8 

247.6 

6  57  40.8 

«43.3 

9.623  6256 

9.983  3168 

9.987. 2622 

22 

3142744.3 

330   7«o 

+  I  15-9 

-6  59  40.7 

-  X  15.3 

9.618  5824 

9.991  1827 

9.995  0775 

23 

318    025.4 

3  35  J8.7 

—  0  19.2 

7    0    9.2 

4-  019.5 

9.613  2847 

9.998  9458 

0.002  7866 

24 

321  38  28.8 

3  40  51.8 

156.3 

6  58  59.3 

a    1.5 

9.607  7394 

0.006  5990 

0.010  3820 

25 

325  22  16.2 

3  46  46-7 

3  34-1 

656    3.5 

351.5 

9.601  9559 

0.014  1345 

0.017  8555 

26 

329  12    9.6 

3  53    3.8 

5  10.8 

6  51  13-7 

549.5 

9.5959461 

0.02 1  5438 

0.025  1983 

27 

333    831.3 

3  59  43-4 

-  644.5 

-6  44  21.7 

+  7  55.9 

9.589  7247 

0.028  8175 

0.032  4002 

28 

337  "  43-8 

4    645-5 

8  13.0 

6  35  19.0 

zo  ZI.O 

9.583  3098 

0.035  9450 

0.039  4504 

29 

341  22    9.6 

414   9.9 

933.9 

6  23  56.9 

12  34.7 

9.576  7240 

0.042  9149 

0.046  3369 

30 

345  40  10.8 

4  2Z  s&o 

10  44.6 

6  10    6.8 

15     6.9 

9.569  9946 

0.049  7147 

0.053  0464 

31 

350    6    8.4 

430   2«5 

II  42.3 

5  53  40-4 

17  47.1 

9.563  1542 

0.056  3301 

0.059  5638 

June  x 

3544022.1 

4  38  a7«9 

—12  24.4 

-5  34  30.3 

4-2034.2 

9.556  2412 

0.062  7454 

0.065  8727 

2 

35923    9.7 

4  47   9.8 

12  48.0 

5  12  30.1 

2327.0 

9.549  3005 

0.068  9436 

0.071  9558 

3 

4  14  46.1 

456   4*9 

12  50.7 

4  47  35.0 

2623.6 

9.542  3840 

0.074  9069 

0.077  7944 

4 

9  15  22.4 

5    5   9.0 

1230.3 

41942.5 

292X.3 

9-535  55" 

0.080  6155 

0.083  3676 

5 

1425    5-3 

5  H  x7-« 

11  45.2 

3  48  53-1 

32  x6.8 

9.5288683 

0.086  0479 

0.088  6535 

6 

19  43  55-9 

5  23  23.0 

~io  34.9 

-3  15  10.9 

4-35   6.2 

9.522  4089 

0.091  1818 

.  0.0936298 

7 

25  II  48.1 

5  It  i9-a 

859.8 

2  38  44-4 

37  44-6 

9.516  2526 

0.095  9947 

0.098  2734 

8 

30  48  28.2 

5  40  57»a 

7    1.6 

I  59  47.2 

40   6.7 

9.510  4840 

0.100  4630 

0.X02  5605 

9 

36  33  33-3 

5  49  7-6 

443.6 

I  18  38,3 

42   6.8 

9.505  1904 

0.104  5631 

0. 106  4678 

zo 

42  26  30.7 

5  56  40bO 

—  2  10.6 

—0  35  42.8 

4339.0 

9.5004595 

0.108  2721 

0.109  9731 

II 

48  26  37.2 

6   323.9 

4-  031.1 

-fo    8  28.6 

4-44  S7.7 

9.496  3763 

0.111  5684 

0.1130556 

12 

54  32  59-0 

6   9   8.8 

314-2 

0  53  20.0 

4458.2 

9.493  0192 

0.114  4326 

0.1156973 

13 

604431.9 

6  13  44.8 

550.5 

I  38  11.2 

44  36.8 

9-490  4565 

0.1 16  8479 

0.X178829 

14 

67    0    2.4 

6  17   2.6 

8x1.8 

2  22  19.2 

43  31.6 

9.488  7432 

0.1x8  8008 

a  119  6006 

15 

7318    8.9 

6  18  55.7 

10  10. 1 

3    5    0.0 

4X  42-7 

9-487  9169 

0.120  2816 

0.1208434 

16 

793724.1 

6  19  19.5 

+11  39.1 

+3  45  30.8 

4-39  12.2 

9-487  9960 

0.121  2858 

0.121  6087 

17 

85  56  17.6 

6  X8  12.2 

12  34.0 

4  23  12.0 

36   4.4 

9.488  9787 

0.I2I  8126 

0.121  8982 

18 

92  13  18.5 

6  15  34.9 

12  52.3 

4  57  29.2 

32  25.2 

9-490  8431 

O.I2I  8664 

0.121  7x85 

19 

98  26  58.8 

6  XX  31.9 

12  33-9 

5  27  54.4 

aSax.S 

9-493  5483 

O.I2X  4561 

0,l2i  0808 

20 

104  35  56.0 

6   6  10.0 

II  41.0 

5  54    7-5 

24  2.4 

9-497  0369 

0.120  5946 

0. 119  9995 

21 

no  38  55.4 

5  59  38.0 

4-IO  17.7 

+6  15  56.4 

•I-X9  34.6 

9.501  2386 

O.I  19  2979 

0.118492a 

22 

u6  34  52.2 

55a   6.8 

829.5 

6  33  16.4 

15   5.9 

9.5060737 

O.II7  5851 

0.1 16  5792 

23 

122  22  52.9 

5  43  47.6 

622.8 

6  46  10.1 

xo  43.0 

9. 51 1  4564 

0.115  4774 

0.1 14  2824 

24 

128    2 15.3 

5  34  52.0 

4    4-4 

6  54  46.1 

6  3X-3 

9.517  2987 

0.1 12  9972 

O.XII  6246 

25 

133  32  28.7 

5  25  3X.5 

4.  I  40.5 

6  59  17-7 

4-  a  34.7 

9-5235136 

0.1 10  1675 

0.1086288 

26 

138  53  13.3 

5  15  56.2 

—  0  42.8 

-1-7    0    1.5 

—  X    3.8 

9-5300x74 

0.107  01x4 

0.105  3x80 

27 

144    4 19.2 

5    615-5 

3    0.4 

6  57  16.7 

422.4 

9.5367314 

0.103  55x4 

O.IOI  7144 

28 

149    5  45-0 

4  56  37.a 

5   8.2 

6  51  23.4 

720.7 

9.543  5834 

0.099  8097 

0.097  8398 

39 

1535736-7 

4  47   8.3 

7    3-0 

6  42  42.0 

958.7 

9-550  5081 

0.095  8071 

0.093  7MI 

30 

15840    6.4 

4  37  53.9 

842.8 

6  31  32.6 

X2  x6.8 

9-557  4475 

0.091  5631 

0.089  3563 

July    I 

163  13  30.7 

42858.x 

—10   6.0 

+6  18  14.5 

-X4  X6.3 

9.564  3509 

0.087  0958 

0.084  7837 

2 

16738    9.8 

42023.9 

—II  12.2 

-^6    3    5.6 

-15  58.7 

9.5711746 

0.082  4218 

0.080  0120 
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MERCURY. 


GREENWICH  MEAN  NOON. 


Heliocentric 

Longitude, 

Mean  Equinox 

of  Date. 

Daily 
Motion. 

Reduction 
to  Orbit. 

Heliocentric 
Latitude. 

Daily 
Motion. 

Logarithm  of 
Radius  Vec- 
tor. 

Logarithm  of  Distance  from 
Earth— 

Date. 

At  Date. 

At  Interme- 
diate Date. 

0        t         n 

0         '         M 

«                 H 

Oft* 

1      w 

July    1 

163  13  30.7 

4  2858.Z 

—  10        6.0 

+6  18  14.5 

-14 16.3 

9-564  3509 

0.087  0958 

0.084  7837 

2 

16738      9.8 

4  ao  23.9 

II  12.2 

6    3    5.6 

15  58.7 

9.571  1745 

0.082  4218 

0.080  0120 

3 

171  54  26.4 

4  12  13.5 

12     I.I 

54622.3 

17  a5.3 

9.577  8811 

0.077  5561 

0-075  0557 

4 

176    245.1 

4  4  28.a 

12  33-4 

5  28  19.7 

x8  37.6 

9.584  4389 

0.072  5123 

0.069  9275 

5 

180    3  31.3 

3  57   8-5 

12  49.7 

5    911-3 

1937.1 

9.5908216 

0.067  3026 

0.064  6390 

6 

183  57  I0.8 

3  50  14.9 

—12  51.2 

+4  49   9-2 

-2025.4 

9.5970075 

0.061  9378 

0.059  2003 

7 

18744    9.6 

3  43  47-0 

12  38.9 

4  28  23.8 

21    3.8 

9.602  9789 

0.056  4276 

0.053  6207 

8 

191  24  53.2 

3  37  44-3 

12  14.3 

4    7    4-4 

21  33-6 

9.608  7216 

0.050  7803 

0.047  9074 

9 

1945946.5 

333   6.3 

II  38.7 

34519-1 

21  55.8 

9.614  2243 

0.045  0029 

0.042  0676 

zo 

19829  13.9 

3  26  sa.2 

1053.5 

3  23  15-0 

22  XI. 4 

9.619  4782 

0.039  1 02 1 

0.036  107 1 

II 

201  53  38.6 

3  2a    x.o 

-  9  59-9 

+3    058.2 

—22  21.3 

9.62  4  4766 

0.033  0832 

a  030  0309 

12 

205  1323.2 

3  »7  31.8 

859-3 

23834.1 

2226.3 

9.629  2144 

0.026  9507 

0.023  8430 

13 

208  2849.1 

3  13  23-6 

752.9 

2  16   7.1 

22  27. 1 

9.633  6881 

0.020  7083 

0.017  5471 

M 

211  40  17.0 

3    9  35-5 

641.9 

I  53  41-1 

22  24.3 

9-637  8953 

0.014  3598 

0.01 1  1466 

15 

214  48    6.5 

3   6   6.7 

527.3 

I  31  19-6 

22  Z8.3 

9.641  8346 

0.007  9078 

0.004  6437 

i6 

217  52  36-5 

3    2  56.2 

—  4  10.2 

+1    9    5.4 

—22    9.6 

9.645  5052 

0.001  3547 

9.998  04 IX 

17 

22054    4.8 

3  0  3.a 

251.5 

047    1.2 

2Z  58.6 

9.648  9070 

9.994  7030 

9.991  3408 

i8 

223  52  48.6 

2  57  87. I 

I  32.2 

0  25    9.0 

ai  45.5 

9.652  0401 

9.987  9546 

9.984  5447 

19 

22649    4.3 

8  55    7.0 

—  0  12.9 

+0    3  30.8 

21  30.6 

9-654  9053 

9.981  II13 

9-977  6547 

20 

22943   7-7 

8  53   a-3 

■f  I    5-5 

-0  17  51.7 

21  14.2 

9-657  5033 

9.974  1753 

9.970  6732 

21 

232  35  13-9 

2  51  12.5 

■f  2  22.4 

-0  38  57.1 

—2056.4 

9.659  8351 

9.967  1489 

9.963  6025 

22 

235  25  37-4 

24936.9 

3  37-1 

0  59  43-9 

2037.2 

9.661  9016 

9.960  0344 

9-956  4449 

23 

2381432.3 

2  48  15*2 

449.0 

I  20  II.O 

20  x6.8 

9.663  7039 

9-952  8344 

9.949  2035 

24 

241    2 12.3 

247   7'0 

5  57-6 

I  40  17.2 

19  55.4 

9.665  2430 

9-945  5526 

9.941  8821 

25 

243  48  50.7 

2  46  X1.9 

7    2.3 

2   0    1.4 

19  32.9 

9.666  5196 

9.938  1926 

9.934  4848 

^6 

246  34  40-4 

2  45  29.6 

+  8    2.9 

—2  19  22.7 

-19  9.4 

9-667  5345 

9-930  7594 

9.927  0172 

i27 

2491954-1 

a  44  59.9 

858.6 

2  38  19.9 

18  44.9 

9.668  2885 

9-923  2589 

9.919  4856 

28 

252    444.4 

2  44  42.7 

9  49-3 

25652.1 

x8  X9.3 

9.668  7820 

9,915  6984 

9.91 1  8983 

29 

254  49  23.6 

a  44  37-7 

10  34-4 

31458.1 

17  52.5 

9.6690153 

9.908  0867 

9.904  2649 

30 

25734    3-9 

«  44  44.9 

11  13.7 

3  32  36.8 

1734.6 

9.668  9886 

9.9004344 

9.896  5969 

31 

260  18  57.5 

2  45    4.3 

+11  46.8 

-3  49  47-0 

-x6  55.5 

9.668  7019 

9-892  7543 

9.888  9086 

Aug.    I 

263   4  16.7 

2  45  36*0 

12  13-5 

4    627.5 

1625.1 

9.668  1550 

9.885  0620 

9.8S1  2169 

2 

2655013-7 

a  46  20.0 

12  33-4 

4  22  36.8 

15  53.a 

9.667  3475 

9-877  3758 

9.873  5416 

3 

268  37    0.9 

a  47  16.5 

1246,3 

4  38  13-5 

15  19.8 

9.666  2788 

9.869  7172 

9.865  9061 

4 

271  24  50.8 

a  48  25.5 

12  52.0 

.  4  53  15-9 

14  44-7 

9.6649485 

9.862  1 1 18 

9.858  3382 

5 

274  13  56.1 

2  49  47.3 

+12  50.3 

-5    742-2 

-14    7.6 

9-663  3556 

9.854  5895 

9.850  8701 

6 

277    429-9 

2  51  22.4 

12  41. 1 

5  21  30.4 

13  28.5 

9.661  4992 

9.847  1848 

9.843  5388 

7 

279  56  45-4 

2  53  XI.O 

12  24.2 

5  34  38.4 

1247.1 

9.659  3783 

9.8399376 

9-8j6  3870 

8 

282  50  56.4 

a  55  13-3 

II  59.5 

5  47    3-7 

12    3-1 

9.656  9919 

9.8328934 

9.829  4632 

9 

285  47  i6.8 

a  57  29.9 

II  27.0 

5  58  43-6 

IX  16.2 

9.654  3391 

9.826  1036 

9.822  8221 

10 

28846    1.2 

3   0    1.4 

4-IO  46.8 

-6    935.2 

—1026.4 

9.651  4189 

9.8196264 

9.816  5247 

XI 

291  47  24.7 

3   348.2 

958.9 

61935-3 

933.1 

9.648  2306 

9.8135256 

9.810  6382 

12 

294  51  42.8 

3    5  5«>.8 

9    3-4 

6  28  40.2 

836.0 

9.644  7736 

9.8078717 

9.805  2358 

13 

2975911-7 

3   9   9-9 

8    0.6 

6  36  46.0 

734.8 

9.641  0479 

9.802  7406 

9.800  3963 

14 

301  10    8.2 

3  X246.Z 

650.8 

64348.4 

629.2 

9637  0536 

9.7982133 

9.796  2022 

15 

304  24  49.8 

3  16  40.2 

+  5  34-5 

-64942.7 

—  5  18.6 

9.632  7916 

9-794  3738 

9.792  7387 

16 

307  43  34-7 

3  ao  52.8 

+  412.3 

-6  54  23.8 

—  4    2.6 

9.628  2635 

9.791  3078 

9.790  0916 
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MERCURY. 

GREENWICH  MEAN  NOON. 


Heliocfintric 

Logarithm  of  Distance  from 

W^  A^ 

LonRitude, 

Mean  Equinox 

of  Date. 

Daily 
Motion. 

Reduction 
to  Orbit. 

Heliocentric 
Latitude. 

Daily 
Motion. 

Logarithm  of 
Radius  Vec- 
tor. 

Earth— 

£>ate. 

At  Date. 

At  Interme- 
diate Date. 

0               f                    H 

e      *        M 

f        tt 

0      $      — 

f          M 

Aug.  16 

307  43  34-7 

3  20  52.8 

+  4  12.3 

-6  54  23.8 

—  4   2.6 

9.628  2635 

9.791  3078 

9.790  0916 

17 

31Z    641.8 

3  25  24.6 

244.8 

6  57  46.0 

240.7 

9.623  4720 

9.789  1002 

9-788  3437 

18 

314  34  30.6 

3  30  16.4 

4-  I  13-0 

65943.1 

—  I  12.4 

9.618  4209 

9.787  8315 

9.787  5729 

19 

318    721.5 

3  35  a8.9 

—  0  22.2 

7    0    8.6 

+  0  22.6 

9.613  1154 

9.787  5762 

9.787  8490 

20 

321  45  35-4 

3  4X    a.6 

159.4 

6  58  55.5 

2    4.9 

9.607  5626 

9.788  3981 

9.789  2292 

21 

325  29  33-9 

34658.1 

-  3  37-2 

-6  55  56.2 

+  3  55.x 

9.601  7719 

9- 790  3471 

9.791  7554 

22 

329  19  39.0 

3  53  15.8 

513.8 

651    2.7 

553.4 

9-595  7553 

9-793  4567     9-795  4523 

23 

333  16  1 3. 1 

35956.1 

6  47.4 

6  44   6.7 

8   0.0 

9.589  5276 

9.797  7421 

9.800  3248 

24 

337  19  38-8 

4   659.0 

815.6 

6  34  59.8 

XO  X5.3 

9.583  1072 

9.803  1978 

9.806  3572 

25 

341  30  18.5 

4  14  24.x 

936.2 

623  33.2 

12  39.3 

9.576  5168 

9.809  7978 

9.813  5134 

26 

3454834.2 

4  22  ia8 

—10  46.6 

-6    938.3 

+15  XI.8 

9-569  7837 

9.817  4964 

9.821  7382 

27 

350  14  46,9 

4  30  x8.o 

"  43-9 

5  53   6.9 

X7  52.3 

9.5629406 

9.826  2290 

9.8309584 

28 

354  49  16.4 

4  38  44.0 

12  25.4 

5  33  51-5 

2039.6 

9.5560261 

9.835  9146 

9.841  0855 

29 

359  32  20.2 

4  47  26-a 

12  48.4 

5  II  45.9 

2332.5 

9-549  0855 

9.846  4585 

9.852  0201 

30 

42413.1 

4  56  21.6 

12  50.4 

44645-3 

2629.1 

9.542  1710 

9-857  7564 

9-863  6533 

31 

925    6.3 

5   526.0 

-12  29.2 

-41847.3 

+2926.8 

9-535  3420 

9.869  6964 

9-875  8709 

Sept.  I 

1435    6.2 

5  X4  34.1 

II  43.4 

34752.4 

3222.3 

9.5286652 

9.882  162 1 

9.888  5552 

2 

19  54  13-6 

5  23  39.7 

10  32.3 

3  14   4-9 

35  ".3 

9.522  2144 

9-895  0357 

9.901  5891 

3 

25  22  22.3 

5  33  35.4 

856.4 

2  37  33-5 

37  49.2 

9.5160693 

9.908  2009 

9.914  8571 

4 

30  59  18,3 

541  xa.7 

657.6 

I  58  31.9 

40  X0.8 

9.510  3144 

9-921  5439 

9.928  2477 

5 

36  44  38.4 

5  49M.O 

-  4  39-1 

-I  17  19.3 

4-42  10. 1 

9.5050371 

9-934  9553 

9.941  6541 

6 

42  37  49.5 

5  56  53.x 

-  2    5-7 

-0  34  21.0 

43  4X.3 

9-5003254 

9-948  3317 

9.954  9763 

7 

4838    8.3 

6   335.4 

4-  0  36.2 

+0   9  52.2 

44  39.0 

9.496  2639 

9.961  5766 

9.968  1219 

8 

544440.5 

6  9x8.3 

319.3 

0  54  44.2 

44  58.2 

9.492  9306 

9.974  6020 

9.981  0072 

9 

60  56  21.7 

6  X3  51.8 

5  55-2 

I  39  34-7 

44  35.5 

9-490  3937 

9.987  3285 

9-993  5574 

xo 

67  II  58.0 

6  17   7.2 

+  8  15.8 

+2  23  40.6 

+43  28.9 

9.488  7075 

9.999  6863 

0.005  7079 

IZ 

7330   7-7 

6  18  57.6 

10  13.4 

3    6  18.0 

41  38.6 

9.487  9091 

0.01 1  6158 

0.017  4039 

12 

79  49  23.3 

6  19  18.5 

II  41.4 

3  46  44-0 

39   6.8 

9.488  0163 

0.023  0672 

0.028  6010 

13 

86    8  14.3 

618   8.3 

12  35.1 

42419.3 

35  58.0 

9.489  0267 

0.034  0016 

0.039  2656 

14 

92  25  lO.O 

6  X5  28.3 

1252.3 

4  58  29.6 

32  17.9 

9.490  9178 

0.044  3904 

0.049  3738 

15 

983842.5 

6  II  22.7 

+12  32.8 

+5  28  47.2 

4-28  14.0 

9.493  6481 

0.054  2144 

0.058  91 1 3 

16 

104  47  29.3 

6   558.4 

II  38.9 

5  54  52.3 

23  54-2 

9-497  1597 

0.063  4638 

0.067  8720 

17 

no  50  16.2 

5  59  24.6 

10  14.7 

6  16  32.8 

X926.2 

9.501  3822 

0.072  1364 

0.076  2578 

18 

1164558.9 

5  51  5X.8 

825.8 

6  33  44-4 

14  57.6 

9.506  2354 

0.080  2374 

0.084  0768 

19 

122  33  43-9 

5  43  3».3 

6  18.7 

6  46  30.0 

X035.1 

9.51 1  6334 

0.087  7778 

0.091  3425 

20 

128  12  49.5 

5  34  34.9 

+  3  59.9 

+6  54  58.2 

+  6  23.7 

9.517  4883 

0.094  7732 

0.098  0724 

21 

1334245-4 

5  25  13.7 

+  I  36.0 

6  59  22.4 

+  2  27.6 

9.5237132 

0.101  2427 

0.104  2869 

22 

139    312.0 

5  15  38.0 

-  0  47-2 

6  59  59-5 

—  I  X0.2 

9.5302244 

0.107  2079 

0.  no  0086 

23 

144  13  59.7 

5    5  57-3 

3    4-5 

657    8.5 

428.3 

9-5369434 

0.1 12  6922 

0.1152615 

24 

14915    7-5 

4  56  19.4 

5  11-9 

6  51    9.6 

726.0 

9-5437983 

0.1 17  7196 

0.1200696 

25 

154    641.6 

4  46  50.8 

-  7    6.4 

4-64223.3 

— xo  3.2 

9.5507240 

0.122  3144 

0.1244570 

26 

158  48  54.0 

4  37  36.9 

845.6 

631    9-7 

12  20.8 

9-5576628 

0.126  5005 

0.1284477 

27 

163  22    1.7 

4  28  41.8 

10   8.3 

6  17  47.9 

14  X9.8 

9-564  5643 

0.130  3013 

0.1320640 

28 

167  46  24.9 

4  20   8.4 

II  13.9 

6    235.8 

x6    1.7 

9.571  3847 

0.1337387 

0.135  3280 

29 

172    2  26.4 

4  "  58.7 

12     2.4 

5  45  49-8 

1727.8 

9.5780868 

0.1368342 

0.138  2598 

30 

176  10  30.7 

4    4  14.2 

-12  34.1 

+5  27  45-0 

-i8  39.6 

9  584  6394 

0.1396072 

0.1408787 

Oct.     I 

180  II    3.3 

3  56  55.4 

—12  50.0 

+5    834.8 

—19  38.8 

1    9.591  0162 

0.142  0762 

0.143  2019 
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Date. 

Heliocentric 

Longitude, 

Mean  Equinox 

of  Date. 

Daily 
Motion. 

Reduction 
to  Orbit. 

Heliocentric 
Latitude. 

Daily 
Motion. 

Logarithm  of 
Radius  Vec- 
tor. 

Logarithm  of  Distance  from 
Earth— 

At  Date. 

At  Interme- 
diate Date. 

0         »          n 

0       f        tr 

f           rr 

0           *              M 

t      »» 

Oct.      I 

180  II       3.3 

3  56  55-4 

—12  50.0 

+5   834.8 

—19  38.8 

9.591  0162 

0.142  0762 

0.143  2019 

2 

184      430.1 

350  a.5 

12  51.0 

448  31. 1 

20  26.9 

9-597  1955 

0.144  2580 

0.145  2462 

3 

187  51    16.9 

3  43  35.4 

12  38.4 

4  27  44-4 

21    5.0 

9.603  1600 

0.146  1684 

0.147  0262 

4 

191  31  49-3 

3  37  33.6 

12  13.4 

4    624.1 

21  34.4 

9.608  8953 

0.147  8214 

0.148  5555 

5 

195    632.3 

3  31  56.4 

"  37-5 

34438.1 

21  56.4 

9.614  3902 

0.149  2301 

0.1498465 

6 

198  35  50-0 

3  26  42.9 

-10  51.9 

+3  22  33.6 

—22  xr.8 

9.619  6361 

0.150  4061 

0.150  9102 

7 

202    0    5.7 

3  2x  54.3 

958.1 

3    0  16.5 

2221.5 

9.624  6264 

0.151  3599 

0.1 51  7566 

8 

205  19  42.0 

3  17  23.8 

857-4 

2  37  52.2 

2226.4 

9-629  3559 

0.152  lOII 

0.152  3945 

9 

20835    0.4 

3  13  X6.3 

750-8 

2  1525.2 

22  27.1 

9.6338213 

0.1526378 

0.1528320 

zo 

211  46  21.3 

3   928.8 

6  39.6 

I  52  59-3 

2224.2 

9.638  0203 

0.1529778 

0.1530760 

II 

21454    4.4 

3   6   0.5 

-  5  24.9 

+1  30  37-9 

—22  18.  X 

9.641  9512 

0.153 1274 

0.153  1327 

12 

217  58  28.5 

3    250.7 

4    7.8 

I    8  24.0 

22  9.3 

9.6456133 

0.1530926 

0.1530076 

13 

220  59  51.6 

2  59  58.3 

249.1 

04620.1 

21  58.2 

9.649  0067 

0.1528782 

0.152  7049 

M 

223  58  30.7 

2  57  22.6 

129.7 

0  24  28.3 

21  45.0 

9.652  13x6 

0.1524882 

0.152  2286 

15 

2265442.1 

2  55   a.9 

—  0  10.4 

+0    2  50.6 

21  30.1 

9.654  9885 

0.I5I  9264 

0.151  5820 

i6 

2294841.7 

2  5a  58.7 

+  I    7-9 

-0  18  31.4 

—21  13.6 

9-657  5783 

0.I5X  1957 

0.1507677 

17 

2324044.5 

251    9.4 

224.8 

0  39  36.2 

2055.7 

9.659  9019 

0.150  2981 

0.149  7871 

i8 

23531    5-2 

2  49  34.3 

3  39-4 

I    0  22.4 

2036.5 

9.661  9602 

0.1492349 

0.148  6415 

19 

238  19  57.7 

2  48  13.0 

451.2 

I  20  48.9 

20  16.2 

9-663  7544 

0.148  0071 

0.147  3317 

20 

241    735.7 

247   5.2 

5  59-7 

I  40  54.5 

19  54.8 

9.665  2853 

0.146  6154 

0.145  858a 

21 

243  54  12.4 

2  46  10.5 

+  7    4-3 

—2    038.1 

-19  32.3 

9.666  5538 

0.1450598 

0.144  2201 

22 

24640   0.9 

2  45  28.6 

8    4.7 

2  19  58.6 

19    8.7 

9.667  5607 

0.143  3391 

0.142  4167 

23 

2492513.8 

2  44  59.3 

9   0.3 

23855-1 

1844.1 

9.6683066 

0.I4I  4528 

0.140  4471 

24 

252  10    3.7 

2  44  42.4 

950.8 

2  57  26.5 

18  Z8.4 

9.668  7921 

0.1393992 

0.138  3087 

25 

254  54  42.8 

2  44  37-8 

10  35-7 

31531-6 

17  51.6 

9.669  0174 

0.137 1754 

0.1359988 

26 

257  39  23.4 

«  44  45.4 

•fii  14.8 

-3  33    9-4 

-17  23.8 

9.668  9826 

0.1347787 

0.133  5147 

27 

260  24  17.7 

245    5.2 

II  47.8 

3  50  18.8 

X654.7 

9.668  6879 

0.132  2063 

0.1308529 

28 

263    937.9 

2  45  37.3 

12  14.2 

4   658.3 

1624.2 

9.668  1 331 

0.1294539 

0.128  0090 

29 

265  55  3^-4 

2  46  21.7 

12  33.9 

423    6.6 

X5  52.3 

9.667  3176 

0.126  5174 

0.1249786 

30 

268  42  25.4 

2  47  X8.4 

12  46.6 

4  38  42.3 

15  x8.8 

9.666  2410 

0.123  3918 

ai2i  7564 

31 

271  30  17.4 

2  48  27.8 

+12  52.1 

-4  53  43-6 

-14  43.6 

9.664  9026 

0.120  0717 

0.1 18  3369 

Nov.    I 

274  19  25.4 

2  49  5a2 

12  50.2 

5    8    8.8 

14   6.4 

9.663  3016 

0.II6  5510 

0.1 14  7132 

2 

277  10    2.2 

2  51  25.6 

12  40.7 

52x55-8 

13  27.2 

9.661  4371 

O.II28227 

0.1 10  8784 

3 

280     2  21. 1 

2  53  14.5 

12  23.5 

5  35    2.4 

1245.7 

9.659  3081 

0.1088795 

0.106  8251 

4 

282  56  35.9 

a  55  17.3 

II  58.6 

54726.3 

12     1.7 

9.6569137 

0.104  7I4I 

0.102  5452 

5 

38553     0.6 

a  57  34.4 

•fii  25.9 

-5  59    4-8 

—11  14.8 

9.654  2529 

0.1003173 

0.098  0294 

6 

288  51  49.7 

3   0   6.4 

1045.4 

6   9  54.8 

xo  24. 8 

9.651  3247 

0.095  6802 

0.093  2685 

7 

291  53  18.4 

3   253.6 

957.2 

6  19  53-2 

931.4 

9.648  1282 

0.090  7930 

0.088  2524 

8 

2945742.2 

3    556.7 

9    1-5 

62856.3 

834.2 

9.644  6631 

0.085  6452 

0.082  9701 

9 

298     5  17.2 

3   916.3 

758.5 

6  37    0.2 

732.9 

9.640  9292 

0.080  2258 

0.0774108 

10 

301  1620.4 

3x253.1 

+  648.5 

—6  44    0.6 

—  6  27. 1 

9.636  9268 

0.074  5236 

0.071  5625 

II 

30431     9.3 

3  i6  47.7 

532.0 

6  49  52.7 

516.3 

9.632  6568 

0.068  5260 

0.065  4126 

12 

307  50     2.0 

321   a8 

4    9-6 

6  54  3T.4 

4   0.1 

9.628  1209 

0.062  2207 

0.058  9488 

13 

3"  13  17-4 

3  25  33.3 

242.0 

65751.0 

238.0 

9.623  3216 

0.055  5951 

0.052  1580 

14 

31441  15.2 

3  30  25.7 

+  I  10.0 

65945.3 

-  X   9.5 

9.618  2628 

0.048  6359 

0.045  0273 

15 

318  14  15.7 

3  35  38.8 

—  025.2 

-7    0   7.8 

+  0  25.7 

9.612  9498 

0.041 3304 

0.037  5437 

16 

321  52  39.8 

3  4J  13.X 

-  2    2.5 

-6  58  51.5 

+  2    8.2 

9.607  3902 

0.033  6658 

0.029  6951 
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GREENWICH  MEAN  NOON. 


Logarithm  of  Distance  from 

v^       . 

Heliocentric 

Longitude, 

Mean  Equinox 

of  Date. 

Daily 
Motion. 

• 

Reduction 
to  Orbit. 

Heliocentric 
Latitude. 

Daily 
Motion. 

Logarithm  of 
Radius  Vec- 
tor. 

Earth— 

Date. 

At  Date. 

At  Interme- 
diate Date. 

e       t        H 

0      1        n 

t         m 

Of            #» 

t      m 

Nov.  i6 

321  52  39.8 

3  41  13.X 

—  2     2.5 

-6  58  51.5 

+  9    8.3 

9.607  3902 

0.033  6658 

0.029  6951 

17 

3253649.2 

3  47   9.3 

340-2 

6  55  48.8 

358.5 

9.601  5927 

0.025  6305 

0.021  4705 

18 

32927     5.8 

3  53  «7.7 

516.8 

65051.7 

557.1 

9-595  5696 

0.017  2141 

0.012  8603 

19 

3332352.1 

4    0   8.7 

650.2 

6  43  51.8 

8   4.1 

9.5893361 

0.008  4083 

0.003  8575 

20 

337  27  30.7 

4   7  ".a 

818.3 

6  34  40.6 

1019,7 

9.582  9106 

9.9992077 

9.994  4588 

21 

341  3823.9 

4  14  37.9 

-  9  38.6 

-623    9.5 

+13  44.0 

9^576  3157 

9.989  61 1 1 

9.984  6653 

22 

345  56  53.6 

4  2t  25.3 

10  48.6 

6   9   9.9 

15  16.6 

9.569  5791 

9.979  6227 

9-974  4853 

23 

350  23  21.0 

4  30  33.0 

1145,5 

5  52  33.6 

1757.1 

9.562  7336 

9-969  2553 

9.963  9358 

24 

35458    5-7 

4  38  59.4 

1226.5 

5  33  13.1 

3044.8 

9.555  8181 

9.958  5306 

9.9530445 

25 

359  41  25.2 

4  47  4*-! 

12  48.8 

511    2.1 

33  38.0 

9.548  8780 

9.947  4834 

9.941  8540 

26 

4  33  34-2 

4  56  37.8 

—12  50.1 

-4  45  56.0 

+2634.7 

9.541  9656 

9.936  1647 

9.930  4247 

27 

9  34  43-7 

5    5  42-3 

12  28.2 

4  17  52.5 

2932.3 

9.535  1407 

9.924  6452 

9.918  8386 

28 

1445    0.0 

51450.4 

11  41.6 

34652.3 

32  27:5 

9.528  4702 

9.913  0192 

9,907  2030 

29 

20    4  23.6 

5  a3  55.8 

10  29.7 

3  "  59.7 

35  16.3 

9.522  0279 

9.901  4083 

9.895  6552 

30 

25  32  48.2 

3  33  51.0 

853.1 

2  36  23.5 

3753.8 

9-5158937 

9.889  9659 

9.884  3646 

Dec.    X 

31    9  59-4 

5  41  «7.5 

-  6  53.6 

-I  57  17-6 

+40  14.8 

9.5101524 

9.878  8775 

9.873  5330 

2 

36  55  33-8 

5  49  35.8 

4  34.5 

I  16    1.4 

42  13.3 

9.5048913 

9.868  36 1 1 

9.863  3935 

3 

4248  58.1 

5  57    5.5 

-  2    0.8 

-033   0.4 

43  43.6 

9.500  1983 

9.858  6629 

9.854  2029 

4 

48  49  28.5 

6   346.x 

+  041.2 

+0  II  14.5 

4440.1 

9.496  1580 

9.850  0476 

9.846  2306 

5 

54  56  10.5 

6   9  37.0 

324.2 

056    7.0 

4458.1 

9.492  8482 

9.842  7847 

9.839  7410 

6 

61    7  59-3 

61358.3 

+  5  59.8 

+1  40  56.7 

+44  34.0 

9.490  3365 

9.837  1281 

9.834  9715 

7 

67  23  40.9 

6  17  II. 3 

819.8 

2  25    0.4 

4336.0 

9.488  6767 

9.833  2930 

9.832  1 100 

8 

734153.3 

6  18  39.0 

10  16.5 

3    734.3 

41  34.5 

9.487  9056 

9.831  4347 

9.831  2742 

9 

80    z    9.0 

6  19  17.3 

"43.5 

3  47  55-7 

39    1.5 

9.488  0402 

9.831  6297 

9.832  4971 

zo 

86  19  57-3 

6  x8   4«3 

12  36.2 

42525-1 

35  51.5 

9.489  0775 

9.833  8665 

9.835  7229 

II 

92  36  47.6 

6  15  31.6 

+12  52.2 

+4  59  28.6 

+32  10.7 

9.4909943 

9.838  0467 

9.840  8 141 

Z2 

98  50  12.0 

6  II  13.5 

12  31.6 

5  29  38.8 

a8  6.3 

9.493  748S 

9.843  9978 

9.847  5676 

13 

104  58  48.5 

6   5  47.1 

II  36.7 

5  55  35.9 

33  46.0 

9,497  2829 

9.851  4917 

9.855  7367 

14 

zii    I  23.1 

5  59  ".4 

ZO  II. 7 

617    8.2 

19  17.9 

9.501  5254 

9.860  2687 

9.865  0540 

15 

Z165651.7 

5  51  36.9 

8  22.2 

634  ZI.6 

1449.5 

9.506  3957 

9.870  0592 

9.875  2522 

16 

122  44  21. 2 

5  43  15.3 

+  6  14.6 

+6  46  49.2 

+10  37.3 

9. 51 1  8082 

9.880  6023 

9,886  0802 

17 

Z28  23  10.3 

5  34  »8.o 

3  55-6 

655    9.7 

616.3 

9.517  6751 

9.891  6586 

9-897  3124 

18 

1335249.0 

3  24  56.2 

■¥■  I  31.6 

6  59  26.8 

+  330.8 

9.5239094 

9.903  0185 

9.908  7557 

19 

Z39  12  58.0 

5  J5  ao.3 

-  051.4 

65957.3 

—  1 16.5 

9.5304276 

9.914  5050 

9,920  2494 

20 

1442328.0 

5    339.6 

3    8.5 

657    0.3 

434.0 

9.537  1513 

9.925  9738 

9-931  6648 

21 

149  24  l8.2 

4  56    3.0 

-  5  15.6 

+6  50  56.0 

—  731.1 

9.544  0088 

9.937  3106 

9.942  9012 

22 

154  »5  35.0 

4  46  33.8 

7    9.6 

642    4.9 

10  7.7 

9.5509354 

9.948  4279 

9.9538831 

23 

158  57  30.7 

4  37  ao-4 

848.4 

63047.1 

1334.7 

9.5578734 

9.959  2608 

9.964  5556 

24 

163  30  22.2 

4  aS  85.9 

10  10.6 

6  17  21.7 

14  33.3 

9.5647725 

9.969  7632 

9.974  8801 

25 

167  54  29.8 

4  19  53.a 

iz  15.7 

6    2    6.5 

16  4.5 

9.571  5895 

9.979  9037 

9.984  8319 

26 

172  10  16.5 

4  "  44.3 

—12    3.6 

+5  45  17.9 

-17  30.3 

9.5782873 

9.989  6632 

9-994  3967 

27 

176  18    6.8 

4    4   0.6 

12  34.8 

5  27  10.9 

18  41.7 

9.5848346 

9.9990319 

0.003  5686 

28 

180  18  26.3 

3  56  42.6 

12  50.2 

5    758.9 

1940.5 

9.591  2054 

0.008  0069 

O.OI2  3472 

29 

Z84  II  40.7 

34950.5 

12  50.8 

44753.7 

3038.1 

9.597  3783 

0.016  5902 

0.020  7368 

30 

187  58  15.9 

3  43  «4.« 

12  37.8 

427    5.9 

31    6.0 

9.603  3358 

0.024  7883 

0.028  7458 

31 

191  38  37.5 

3  37  «3-2 

-12  12.5 

+4    5  44-6 

— «I  35.2 

9.609  0637 

0.032  6106 

0.036  3838 

32 

195  13  10.4 

3  31  46.7 

-II  36.2 

+3  43  58.0 

—31  56.9 

9.614  5512 

0.040  0670 

0.0436620 

1 
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VENUS. 

GREENWICH  MEAN  NOON. 

Heliocentric 

Longitude, 

Mean  Equinox 

of  Date. 

Daily 
Motion. 

Reduction 
to  Orbit 

Heliocentric 
Latitude. 

Daily 
Motion. 

Logarithm  of 
Radius  Vec- 
tor. 

Logarithm  of  Distance  from 
Earth— 

Date. 

At  Date. 

« 

At  Interme- 
diate Date. 

e        *         rr 

e     r       n 

*         m 

0       r          M 

$          H 

Jan.      I 

165  30  56.8 

X  37  «a.7 

+0   2.3 

+3  23  37.2 

+0  2.3 

9.856  9079 

9.978  2824 

9-981  5313 

3 

168  45  39.7 

X  3720.0 

—0  18.I 

3  23  22.1 

-017.3 

9.857  0071 

9.984  7482 

9.987  9333 

5 

172      0  16.8 

I  37  17.0 

038.3 

3  22  28.0 

036.7 

9.857  1 1 36 

9.991  0868 

9.994  2090 

7 

1751447-5 

I  37  13.6 

058.0 

3  20  55.2 

056.0 

9.857  2271 

9.997  3003 

0.000  3608 

9 

178  29  1 1.2 

X  37  xObO 

I  17.0 

3  18  43.9 

X  X5.1 

9.857  3472 

0.003  3907 

0.006  3902 

11 

181  43  27.4 

X  37   6.x 

-I  35.0 

+3  15  54.7 

-X  33.9 

9.857  4735 

0.009  3597 

0.0x2*2994 

13 

184  57  35-4 

137    1.9 

I  51.7 

3  12  28.2 

152.4 

9.857  6056 

0.015  2098 

0.018  091 X 

15 

188  II  34.7 

I  36  57.4 

2     7.0 

3    825.1 

2  XO.5 

9.857  7431 

0.020  9435 

0.023  7674 

17 

191  25  24.9 

X  36  sa.8 

220.7 

3    346.3 

228.2 

9.857  8855 

0.026  5632 

0.02933x3 

19 

19439    5-6 

X  36  47.9 

2  32.6 

2  58  32.7 

245.3 

9.858  0324 

0.032  0721 

0.034  7859 

21 

197  52  36.4 

X  36  4a.9 

—2  42.6 

+2  52  45.4 

-3    x.S 

9.858  1833 

0.037  4731 

0.040  1 34 1 

23 

201    5  57.0 

X  36  37.7 

250.5 

2  46  25.7 

317.7 

9.858  3376 

0.042  7692 

0.045  3789 

25 

204  19   7.1 

X  36  32-4 

2  56.2 

2  39  34.8 

333.0 

9,858  4950 

0.047  9635 

0.050  5234 

27 

20732    6.5 

X  36  37.0 

259.7 

2  32  14.0 

347.6 

9.858  6549 

0.053  0591 

0.055  57x0 

29 

210  44  55.1 

X  36  ai.5 

3    i.o 

2  24  24.8 

4    X.4 

9.858  8169 

0.058  0594 

0.060  5245 

31 

213  57  32.7 

X  36  16.0 

-3   0.0 

+2  16    8.8 

-4  X4.4 

9.858  9803 

0.062  9667 

0.065  3862 

Feb.    2 

217   959.4 

X  36  10.6 

256.7 

2    7  27.6 

436.6 

9.859  1448 

0.067  7834 

0.070  X583 

4 

220  22  1 3. 1 

X36  5.x 

251.2 

I  58  22.9 

437.9 

9.859  3097 

0.072  511 2 

0.0748421 

6 

223  34  19.9 

X  35  59.7 

2436 

I  48  56.5 

448.3 

9.859  4746 

0.077  1512 

0.079  4386 

8 

226  46  14.0 

X  35  54.3 

234.0 

I  39  10.1 

457.8 

9.859  6389 

0.081  7043 

0.083  9486 

xo 

229  57  57.4 

I  3549.1 

—2  22.4 

+x  29    5.6 

-5   6.4 

9.859  8022 

0.086  1 716 

0.088  3734 

12 

233   930.5 

X  35  44.0 

2    9.1 

I  18  45.0 

5  14.0 

9.859  9639 

0.090  5541 

0.092  71 4 1 

14 

2362053.5 

I  35  39-0 

154.2 

I    8  10.2 

520.6 

9.860  1235 

0.094  8535 

0.096  9725 

i6 

23932    6.7 

X  35  34.a 

1379 

0  57  23.3 

5  26.2 

9.860  2806 

ao99  07i2 

0.X01  1499 

i8 

242  43  10.5 

X  35  29.6 

I  20.4 

0  46  26.2 

530.8 

9.8604346 

0.1032088 

0.105  2482 

20 

24554    5.2 

X  35  25.  a 

—I    1.9 

+0  35  20.9 

-534.4 

9.860  5851 

0.107  2683 

0.109  2693 

22 

249    451.3 

X  35  2X.0 

042.6 

0  24    9.6 

536.9 

9.860  7316 

0.111  2515 

0.1x3  2151 

24 

252  15  29.3 

I  35  17. X 

022.9 

0  12  54.2 

538.4 

9.860  8737 

0.115  1605 

0.x  17  0878 

26 

255  25  59.7 

X  35  X3.4 

—0    2.9 

+0    I  36.9 

538.8 

9.861  Olio 

0.1 18  9973 

0.1208892 

28 

258  36  23.0 

X  35  XO.O 

+0  17.2 

-0    940.3 

538.2 

9.861  1430 

o.'i22  7638 

0.X24  6212 

Mar.    X 

261  46  39.6 

X35   6.8 

+037.0 

-0  20  55.3 

-536.6 

9.861  2693 

0.126  4617 

0.128  2853 

3 

264  56  50.2 

X  35   3-9 

056.3 

0  32    6.1 

534.0 

9.861  3896 

0.1300922 

0.X3I  8824 

5 

268    655.4 

X  35    X.3 

1 15.0 

0  43  10.6 

530.4 

9.86X  5035 

0.133  6561 

0.135  4133 

7 

2711655.7 

X  34  59.0 

132.7 

054    6.9 

525.7 

9.861  6107 

0.137  1539 

0. 138  8780 

9 

274  26  51.6 

X  34  57.0 

149.3 

I    452.9 

5  20.Z 

9.861  7108 

0.1405857 

O.X42  2769 

ZI 

277  36  43-8 

X  34  55.3 

+2    4.6 

—I  15  26.8 

-513.6 

9.861  8035 

0.143  9517 

O.X456I02 

13 

280  46  32.9 

X  34  53-9 

218.3 

I  25  46.7 

5   6.x 

9.861  8886 

0.147  2525 

0.1488787 

15 

283  56  19-5 

X  34  5a.8 

230.3 

I  35  50.6 

457.7 

9.861  9658 

0.150  4887 

O.X52  0826 

17 

287    6   4.0 

X  34  5X.9 

240.5 

I  45  36.8 

448.4 

9.862  0349 

0.1536606 

0.X55  2227 

19 

290  1547.0 

X  34  5X.3 

248.7 

155    3.6 

438.2 

9.862  0956 

0.156  7691 

0. 158  2998 

21 

2932529.1 

X  34  5X.0 

+2  54.9 

-2    4    9.2 

-427.2 

9.862  X478 

0.1598x50 

o.x6x  3148 

23 

296  35  10.9 

X  34  50.9 

259.0 

2  12  52.1 

4  X5.4 

9.862  1914 

0.162  7995 

0.164  2692 

25 

299  44  52.8 

I  34  51. X 

3    0.9 

2  21  10.6 

4   2.9 

9.862  2262 

0.1657240 

0.167  1640 

27 

302  54  35.2 

X  34  51.5 

3    0.6 

229    3.3 

3  49-7 

9.862  2521 

0. 168  5894 

0.1700003 

29 

306    4  18.8 

X  34  5a.a 

258.0 

2  36  28.8 

335.7 

9.862  2690 

0.171  3969 

0.1727793 

31 

30914    3.9 

X  34  53.0 

+2  53.3 

-2  43  25.7 

—3  21. 1 

9.862  2769 

0.174  1476 

0.X755018 

Apr.    2 

312  23  50.9 

X  34  54.x 

+2  46.5 

-2  49  52.7 

-3   5.8 

9.862  2757 

0.176  8419 

0.178  1678 
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VENUS. 

GREENWICH  MEAN  NOON. 


Dace. 

Heliocentric 

Longitude, 

Mean  Equinox 

of  Date. 

Daily 
Motion. 

Reduction 
to  Orbit 

Heliocentric 
Latitude. 

Daily 
Motion. 

Logarithm  of 
Radius  Vec- 
tor. 

Logarithm  of  Distance  from 
Earth— 

At  Date. 

At  Interme- 
diate Date. 

0       t         n 

0    1     ft 

1         n 

e        f     .  H 

t         H 

Apr.     2 

312  23  50.9 

X  34  54.x 

+2  46.5 

-24952.7 

-3    5.8 

9.862  2757 

0.176  8419 

0.178  1678 

4 

3153340-2 

X  34  55.3 

237.7 

2  55  48-7 

250.Z 

9.862  2654 

0.1794796 

0.1807773 

6 

3184332.3 

I  34  56.8 

227.0 

3    X  12.7 

233.8 

9.862  2462 

0.1820608 

0.183  3300 

8 

3215327.4 

X  34  58.4 

214.4 

3    6    3.6 

a  X7.0 

9.862  2180 

0.184  5849 

0.1858256 

10 

325     325-8 

135   o-x 

2     0.2 

3  lo  20.5 

159.8 

9.862  1809 

0.187  0521 

0.188  2642 

12 

328  13  27.8 

135    a-o 

+1  44-6 

-3  14    2.7 

-I  42,3 

9.862  1 351 

0.189  4618 

0.1906450 

M 

331  23  33-8 

135   4.0 

127.7 

317    9.4 

124.4 

9.862  0806 

0.I91  8139 

0.1929684 

i6 

334  33  43.9 

135    6.1 

I    9.7 

3  19  40.1 

X   6.2 

9.862  0176 

0.194  ^085 

0.1952342 

i8 

337  43  58.4 

135   8.4 

050.8 

3  21  34-2 

047.8 

9.861  9464 

0.1963455 

0.197  4426 

20 

3405417.5 

X  35  IO-7 

031-3 

3  22  51.4 

029.3 

9.861  8671 

0.1985254 

0.1995940 

22 

344    441-3 

X  35  13. X 

40  11.4 

-3  23  31.4 

—0x0.7 

9.861  7800 

0.200  6485 

0.201  6890 

24 

347  15  10. 1 

X  35  X5.6 

-0    8.6 

3  23  34-1 

4o  8.0 

9.861  6852 

0.202  7157 

0.203  7287 

26 

350  25  44.0 

X  35  »8.2 

028.5 

3  22  59.3 

026.7 

9.861  5832 

0.204  7279 

0.2057134 

28 

353  36  23.0 

I  35  20.8 

048.1 

3  21  47.1 

045.4 

9.861  4742 

0.206  6854 

0.207  6438 

30 

35647    7-4 

X  35  23.5 

I    7.1 

3  19  57.7 

I  3.9 

9.861  3585 

0.208  5886 

0.209  5198 

May     2 

359  57  57-3 

13526.3 

-I  25.3 

-3  17  31-4 

+X  22.3 

9.861  2365 

0.2104373 

0.211  3412 

4 

3    852.7 

X  35  29.x 

142.5 

3  14  28.6 

X4O.4 

9.861  1085 

0.212  2313 

0.213  1076 

6 

6  19  53-7 

X  35  31-9 

158.4 

3  10  49.7 

X58.3 

9.860  9750 

0.213  9701 

0.214  8187 

8 

9  31    0.4 

I  35  34-8 

2  12.8 

3    635.4 

2x5.9 

9.860  8363 

0.2156533 

0.2164739 

10 

12  42  13.0 

I  35  37.8 

225.7 

3    146.4 

233.x 

9.860  6928 

0.217  2803 

0.218  0725 

12 

155331-5 

1  35  40.8 

-2  36.7 

-2  56  23.5 

4^49-8 

9.8605451 

0.218  8505 

0.219  6141 

14 

19   4  56.0 

X  35  43.8 

245.8 

2  50  27.6 

3   6.0 

9.860  3935 

0.220  3633 

0.221  0980 

16 

22  16  26.5 

I  35  46.8 

252.8 

2  43  59.8 

321.7 

9.860  2385 

0.221  8182 

0.222  5240 

iS 

2528    3.2 

X  35  49-9 

257-7 

2  37    1.2 

336.8 

9.860  0806 

0.223  2154 

0.223  8923 

20 

283946.1 

I  35  53.0 

3    0.4 

2  29  33.1 

351.2 

9.859  9203 

0.224  5547 

0.225  2026 

22 

31  51  35-3 

X  35  56.2 

-3    0.9 

-2  21  36.8 

+4    5.0 

9.859  7580 

0.225  8362 

0.2264555 

24 

35    330.9 

X  35  59.4 

259.1 

2  13  13.6 

4x8,0 

9-8595943 

0.227  0607 

0.227  6519 

26 

38  15  33-0 

136   2.7 

255.1 

2    425.1 

430.3 

9-859  4297 

0.228  2290 

0.228  7919 

28 

41  27  41.6 

I  36   6.0 

248.9 

I  55  X3.0 

4  4X.8 

9.859  2646 

0.229  3407 

0.229  8755 

30 

44  39  56.9 

X  36   9-3 

2  40.6 

1  45  38.8 

452.3 

9.859  0997 

0.230  3962 

0.2309029 

June    I 

47  52  18.9 

I  36  ia.7 

-2  30.2 

-I  35  44-4 

+5    1.9 

9.858  9354 

0.231  3955 

0.231  8739 

3 

51    447.8 

I  36  I 6.3 

2  18.0 

I  25  31.6 

5x0.7 

9.858  7722 

0.232  3381 

0.232  7880 

5 

54  17  23.6 

z  36  X9.6 

2    4.0 

I  15    2.2 

5x8.5 

9.858  6107 

0.233  2236 

0.2336447 

7 

5730   6.3 

1 3623.1 

148.5 

I    4  18.2 

525.3 

9.858  4514 

0.2340514 

0.2344436 

9 

6042  56.1 

I  36  26.7 

131-5 

0  53  21.6 

531-X 

9.858  2947 

0.234  8212 

0.235  1841 

II 

635553-1 

X  36  30.3 

-I  13-4 

—0  42  14.5 

+5  35.9 

9.858  1412 

0.235  5321 

0.235  8652 

13 

67    8  57.2 

13633.8 

054-4 

0  30  58.9 

539.6 

9.857  9914 

0.236  1835 

0.2364868 

15 

70  22    8.4 

X  36  37.4 

034.7 

0  19  37.0 

5  42.2 

9-857  8457 

0.236  7751 

0.237  0483 

17 

73  35  26.9 

X  3641.0 

-014.5 

—0    8  10.9 

543.7 

9.857  7047 

0.237  3065 

0.237  5496 

19 

76  48  52.6 

X  36  44-6 

4-0    5.8 

+0    3  17.2 

544.x 

9.857  5687 

0.237  7778 

0.237  9912 

21 

80    2  25.6 

X  36  48.3 

+026.1 

+014  45-1 

+5  43.5 

9.857  4382 

0.238  1897 

0.238  3735 

23 

8316    5.7 

I  36  51.8 

046.1 

0  26  10.6 

541.8 

9-857  3137 

0.238  5427 

0.238  6973 

25 

86  29  52.9 

X  36  55.3 

I    5-5 

0  37  31.4 

538.9 

9.857  1955 

0.238  8374 

0.238  9630 

27 

89  43  47.0 

X  36  58.8 

I  24.1 

0  48  45.5 

535.0 

9.857  0841 

0.2390739 

0.239  1703 

29 

92  57  48.0 

I  37    2.2 

I  41.7 

0  59  50.6 

530.0 

9.8569797 

0.239  2524 

0.239  3200 

July     I 

96  1 1  55.7 

X37   5.5 

+1  57-9 

+1  10  44.6 

+5  23.9 

9.856  8828 

0.2393731 

0.239  4117 

3 

9926   9.9 

X37   8.7 

+2  12.6 

+1  21  25.3 

+5x6.7 

9.856  7936 

0.2394358 

0.239  4453 

[Eph  12] 
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VENUS. 


GREENWICH  MEAN  NOON. 


Date. 

Heliocentric 

Longitude, 

MeanEquinox 

of  Date. 

Daily 
Motion. 

Reduction 
to  Orbit 

Heliocentric 
Latitude. 

Daily 
Motion. 

Logarithm  of 
Radius  Vec- 
tor. 

Logarithm  of  Distance  trova. 
Earth— 

At  Date. 

At  Interme- 
diate Date. 

o        >         n 

Off' 

»       ft 

0       t          n 

t     It 

July     I 

96  II  55-7 

I  37    5.5 

+1  57-9 

+  1    10  44.6 

+5*3-9 

9.856  8828 

0.239  3731 

0.239  4ZZ7 

3 

9926   9.9 

137   8.7 

2  12.6 

I  21  25.3 

516.7 

9-856  7936 

0.2394358 

0.2394453 

5 

102  40  30.4 

1  37  ".8 

225.7 

I  31  50.6 

5    8.5 

9.856  7125 

0.239  4403 

0.239  4206 

7 

105  54  56.8 

X  37  14.7 

236.9 

I  41  58.6 

4  59*3 

9.856  6396 

0.239  386Z 

0.239  3369 

9 

Z09   928.9 

I  37  17.4 

2  46.1 

I  51  47-2 

449.x 

9.856  5753 

0.239  2729 

0.239  1940 

ZI 

Z1224   6.4 

i37«>.o 

+2  53.2 

+2    I  14. 5 

+438.0 

9.856  5Z98 

0.239  zooz 

0.238  99Z2 

13 

1x53848.9 

X37W.4 

2  58.0 

2  10  z8.6 

4«5.9 

9.856  4733 

0.238  8673 

0.238  7283 

15 

118  53  35.9 

X  37  H-5 

3    0.6 

2  18  57.8 

4x3.0 

9.856  4358 

0.238  5743 

0.238  4052 

17 

122     8  26.9 

I  37*6.4 

3    0.9 

2  27  10.3 

359.3 

9.856  4075 

0.238  2210 

0.238  0219 

19 

125  23  21.6 

13728.1 

258.8 

2  34  54.5 

344.8 

9.856  3886 

0,237  8078 

0.237  5789 

21 

128  38  19.4 

X  37  29.5 

+2  54.4 

+2  42    8.9 

+3*9.5 

9.856  3790 

0.237  3353 

0.237  077a 

23 

131  53  19-6 

I  37  30.6 

247.8 

2  48  52. 1 

3x3.6 

9.856  3789 

0.236  8045 

0.2:65173 

25 

135   821.7 

X  37  3X.4 

239.0 

255    2.7 

*57.o 

9.856  3882 

0.236  2Z57 

0.2358997 

27 

138  23  25.1 

X  37  31.9 

228.2 

3    039.6 

*39.8 

9.856  4068 

0.235  5693 

0.235  2248 

29 

141  38  29.2 

I  37  3a-x 

215.5 

3    541.6 

3  22.1 

9.8564347 

0.2348662 

0.234  4934 

31 

144  53  33.3 

I  37  31.9 

+2    I.O 

+3  10    7.8 

+a  4-0 

9.856  4718 

0.234  1064 

0.233  7053 

Aug.    2 

Z48   836.7 

X  37  31.3 

145.0 

3  13  57.3 

145.4 

9.856  5z8z 

0.233  2900 

0.232  8606 

4 

151  23  38.6 

13730.5 

127.7 

3  17    9.3 

X  26.5 

9.856  5733 

0.232  4170 

0.231  9593 

6 

154  38  38.5 

X  37  89.3 

I    9.2 

3  19  43-3 

X   7.4 

9.856  6372 

0.231  4874 

0.23Z  00Z3 

8 

157  53  35-6 

X  37  97-7 

049.9 

3  21  38.9 

048.x 

9.856  7097 

a 230  5008 

0.229  9860 

zo 

161    829.3 

X  37  25.8 

+029.9 

+3  22  55.6 

+028.6 

9.856  7905 

0.229  4567 

0.228  9Z29 

Z2 

Z64  23  Z8.7 

X  37  a3.5 

+0   9,5 

3  23  33-3 

+0  9.1 

9.856  8793 

a228  3546 

0.227  7819 

14 

167  38    3.2 

I37«>.9 

-0  11.0 

3  23  31.9 

—0  X0.5 

9.856  9759 

0.227  '947 

0.226  5930 

z6 

170  52  42.2 

I  37  z8.o 

031.3 

3  22  51.4 

030.0 

9.857  0799 

0.225  9769 

0.225  3466 

i8 

174    715-1 

X  37  X4.7 

051.2 

3  2x  32.0 

049.3 

9.857  Z9ZO 

0.224  7020 

0.224  0432 

20 

177  21  41. z 

X  37  ix.x 

-I  10.5 

+3  1934.1 

-X   8.5 

9.857  3088 

0.223  3705 

0.222  6838 

22 

180  35  59-7 

X37  7.3 

Z28.8 

• 

3  16  58.1 

127.4 

9-857  4330 

aa2z  9832 

0.22Z  2689 

24 

183  50  10.4 

X37  3.« 

z  46.0 

3  13  44-6 

z  46.0 

9.857  5631 

a22o  5409 

0.2Z9  7993 

26 

1S7    4  Z2.6 

13658.9 

2     Z.9 

3    9  54-2 

a  4.3 

9.857  6987 

0.2190441 

0.218  2754 

28 

Z90  18    5.8 

X  36  54.3 

2  Z6.2 

3    527.7 

222.Z 

9.857  8393 

0.217  4932 

0.216  6976 

30 

193  31  49.7 

X  3649.5 

—228.7 

+3    0  26.2 

-239.4 

9.857  9846 

0.2158886 

0.2150663 

Sept    z 

Z96  45  23.8 

13644.5 

239.4 

2  54  50.6 

256.Z 

9.858  1341 

0.2  Z4  2307 

0.2Z3  38Z7 

3 

199  58  47.8 

X  36  39.4 

2  48.0 

2  48  42.  z 

3  X2.2 

9.858  2873 

0.212  5Z94 

aaiz  6437 

5 

203  X2     Z.4 

X  36  34.a 

254.5 

2  42    2.0 

3*7-7 

9.858  4436 

0.210  7544 

a209  85i5 

7 

206  25    4.4 

z  36  28.8 

258.8 

2  34  51.5 

3  4*-6 

9.858  6026 

0.208  9350 

a  208  0049 

9 

209  37  56.6 

X  36  83-4 

-3     0.8 

4-2  27  Z2.Z 

-356.7 

9.858  7638 

0.207  o6z2 

0.206  Z037 

zz 

212  50  37.9 

X  36  X7.9 

3    0.6 

2  19    5-3 

4  10.0 

9.858  9266 

0.205  1323 

0.204  Z470 

13 

216   3   8.2 

I  36  xa.4 

258.1 

2  10  32.7 

422.4 

9.859  0906 

0.203  1478 

0.202  1348 

15 

2Z9  Z5  27.6 

X  36  6.9 

253.4 

2     I  36.0 

434.0 

9859  2553 

0.20Z  1080 

0.200  0673 

17 

222  27  36.0 

X36   X.5 

246.5 

z  52  17.0 

444.8 

9.859  4202 

O.Z990I3Z 

0.1979452 

19 

225  39  33-6 

X  35  56.9 

-2  37.6 

+1  42  37.4 

-4  54*7 

9.859  5846 

a  196  8638 

0.1957689 

2Z 

228  51  20.6 

X  35  50.9 

2  26.6 

I  32  39.0 

5    3.6 

9.859  7481 

0.1946607 

0.Z935390 

23 

232    257.2 

I  35  45.7 

213.9 

I  22  23.8 

5XX.5 

9.859  9Z03 

0.Z92  4039 

0.191  2556 

25 

235  14  23-5 

X  35  40.7 

159.6 

I  II  53-8 

5x8.4 

9.860  0705 

0.Z900941 

0.Z889Z94 

27 

238  25  39-9 

X  35  35.8 

I  43-7 

z    I  Z0.9 

5*4-4 

9.860  2283 

0.Z877315 

0.Z865305 

29 

241  36  46.8 

X  35  3X.a 

-I  26.5 

+0  50  17. 1 

-5*9.3 

9.860  3833 

0.185  3163 

0.Z840890 

*>:t.     z 

244  47  44-6 

X35«6.7 

-I    8.4 

+0  39  Z4.5 

-5  33.* 

9.860  5349 

0.1828485 

az8z  5947 

[Eph  X2] 
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VENUS. 


GREENWICH  MEAN  NOON. 


Heliocentric 

Longitude, 

Mean  Equinox 

of  Date. 

Daily 
Motion. 

Reduction 
to  Orbit. 

Heliocentric 
Latitude. 

Daily 
Motion. 

Logarithm  of 
Radius  Vec- 
tor. 

Logarithm  of  Distance  from 
Earth— 

Date. 

At  Date. 

At  Interme- 
diate Date. 

Oct.      I 

244  47  44-6 

0         «          M 
13536.7 

-1  8.4 

0            f              M 

+0  39  M-5 

-5  33.2 

9.860  5349 

0.1828485 

0.181  5947 

3 

247  58  33-6 

135M-4 

049.4 

0  28    5.0 

536.1 

9.860  6827 

0.180  3276 

0.179  0471 

5 

251    914-3 

1  35  18.4 

029.8 

0  16  50.8 

538.0 

9.860  8262 

0.177  7531 

0.1764455 

7 

2541947-2 

X  35  14.6 

-0  9.9 

+0    5  34.0 

538.8 

9.8609651 

0.175  1241 

0.1737888 

9 

257  30  12.8 

I  35  "•! 

+0  ia2 

-0    543.5 

538.6 

9.861  0988 

0.1724394 

0.171  0762 

11 

260  40  31.7 

135   7.9 

4o  30.1 

—0  16  59.5 

-5  37.3 

9.861  2269 

0.1696986 

0.168  3066 

13 

2635044.3 

135   4-9 

0  49.6 

0  28  12.0 

535.0 

9.861  3492 

0.1669003 

0.165  4797 

15 

267    051.3 

135  a-a 

I    8.6 

0  39  18.9 

5  3X.8 

9.861  4652 

0.164  0446 

0.162  5950 

17 

270  10  53.2 

X  34  59.8 

1  26.7 

0  50  18.3 

527.5 

9.861  5746 

0.161  1312 

0.1596530 

19 

273  20  50.6 

1  34  57-7 

143.7 

I    1    8.2 

5  23.3 

9.861  6770 

0.158  1604 

0.1566532 

21 

276  30  44. 1 

X  34  55-9 

+159-4 

-I  II  46.5 

—5  16.0 

9.861  7722 

0.155  1316 

0.153  5956 

23 

2794034.2 

X  34  54-4 

213.7 

1  22  11.5 

5    8.8 

9.861  8598 

0.152  0452 

0.1504804 

25 

282  50  21.6 

X  34  53.x 

2  26.3 

1  32  21.2 

5   0.7 

9.861  9397 

0.148  9012 

0.147  3076 

27 

286   0   6.8 

X  34  5a»2 

2  37-2 

1  42  13.8 

45X.7 

9.8620115 

0.1456995 

0.1440769 

29 

289    950-3 

I  34  51.5 

2  46.1 

I  51  47.6 

44X.9 

9.862  0750 

0.142  4397 

0.1407879 

31 

292  19  32.7 

1345X.X 

+2  53.0 

-2    1    0.9 

-4  3X.2 

9.862  1301 

0.139  I2Z2 

0.1374396 

Nov.    2 

295  29  14.6 

13450.9 

257-8 

2    951.9 

419.7 

9.862  1766 

0.1357430 

0.134  031 1 

4 

298  38  56.4 

I  34  5X.0 

3    0.5 

2  18  19. 1 

4    7.4 

9.862  2143 

0.132  3038 

0.130  5608 

6 

301  48  38.6 

X  34  5X-3 

3    i.o 

2  26  21.0 

354.4 

9.862  2432 

0.128  8020 

0.127  0270 

8 

304  58  21.8 

X  34  51-9 

259.2 

23356.1 

340.7 

9.862  2631 

0.125  2357 

0.1234278 

lO 

308    8    6.4 

X  34  52-7 

+2  55.2 

-241    3.1 

-326.3 

9.862  2740 

O.I2I  6033 

0.119  7619 

12 

311  1752.8 

X  34  53-7 

249.1 

2  47  40.8 

3  1X.3 

9.862  2759 

0.1 17  9035 

0.1 16  0280 

14 

3142741.3 

X  34  54.9 

2  41.0 

2  53  47-8 

255.7 

9.862  2688 

O.II4I354 

0.112  2254 

i6 

317  37  32.4 

X  34  56-3 

230.9 

2  5923.1 

239.6 

9.862  2526 

O.IIO  2979 

0.108  3529 

x8 

320  47  26.4 

X  34  57.8 

2  19.0 

3    425.7 

322.9 

9.862  2274 

0.106  3902 

0.1044097 

20 

323  57  23.7 

13459.5 

+2     5.4 

-3    8  54.6 

—3   5-8 

9.862  1933 

0.102  4II4 

0.1003953 

22 

327    724.6 

X35    X.4 

I  50.2 

3  12  49.0 

148.4 

9.862  1505 

0.098  3612 

0.096  3089 

24 

330  17  29.2 

135    3.3 

133-7 

3  16    8,2 

130.7 

9.862  0990 

0.094  2385 

0.092  1499 

26 

333  27  37-9 

X35   5-4 

1  16.1 

3  18  51.6 

z  13.6 

9.862  0389 

0.090  0430 

0.087  9175 

28 

336  37  50-9 

135    7-6 

057.5 

3  20  58.5 

054.3 

9.861  9705 

0.085  7733 

0.083  6102 

30 

33948    8.5 

135   9.9 

+038.2 

-3  22  28.6 

-035.8 

9.861  8940 

0.081  4281 

0.079  2266 

Dec.    2 

342  58  30.8 

X  35  ia.3 

+0  18.4 

3  23  21.7 

—0  17. 2 

9.861  8095 

0.077  0054 

0.074  7642 

4 

346    857.9 

X  35  X4.8 

—0    1.6 

3  23  37.4 

4k)  1.5 

9.861  7172 

0.072  5027 

0.070  2205 

6 

349  19  30.0 

X  35  X7.4 

021.6 

3  23  15.7 

020.2 

9.861  6176 

0,067  9^73 

0.065  5928 

8 

35230    7-4 

z  3530.0 

041.3 

3  22  16.6 

038.9 

9.861  5109 

0.063  2466 

0.060  8784 

lO 

355  40  50.0 

I  35  32.6 

—1    0.6 

—3  20  40.2 

+057.5 

9.861  3974 

0.058  4880 

0.056  0749 

12 

358  51  38.0 

I  35  a5.3 

1  19.1 

3  18  26.8 

X  15.9 

9.861  2774 

0.053  6390 

0.051  1799 

H 

2    231.5 

I  35  28. z 

136.6 

3  15  36.7 

X34.X 

9.861  1 51 3 

0.048  6975 

0.046  1914 

i6 

5  13  30.6 

I  35  3X.0 

153.0 

3  12  10.4 

X  52.  z 

9.861  0196 

0.043  6613 

0.041  1070 

i8 

82435-5 

X  35  33.9 

2    8.0 

3    8    8.4 

3    9.8 

9.860  8826 

0.038  5283 

0.035  9249 

20 

11  3546.2 

I  35  36.8 

—2  21.4 

-3    331-4 

+327.1 

9.860  7406 

0.033  2968 

0.030  6438 

22 

1447    2.7 

X  35  39.7 

233.1 

2  58  20.2 

344.0 

9.860  5942 

0.027  9655 

0.025  2618 

24 

175825.1 

X  35  42.7 

242.8 

2  52  35-7 

3   0.4 

9.860  4437 

0.022  5325 

0.019  7771 

26 

21    953.6 

I  35  45-8 

250.6 

2  46  19.0 

3  Z6.2 

9.860  2897 

0.016  9955 

0.014  1876 

28 

24  21  28.3 

X  35  48.9 

256.3 

2  39  31.1 

33X.5 

9.860  1326 

0.011  3530 

0.008  4912 

3° 

2733    9-2 

z  35  52.0 

-259.8 

—2  32  13. 1 

+346.3 

9.859  9729 

0.005  6018 

0.002  6843 

32 

304456.3 

X  35  55.x 

—3    1.0 

—2  24  26.4 

+4   0.3 

9.8598111 

9.999  7382 

9.996  7632 
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MARS. 

GREENWICH  MEAN  NOON. 


Logarithm  of  Distance  from 

v^ 

te. 

Heliocentric 

Longitude, 

Mean  Equinox 

of  Date. 

Daily 
Motion. 

Reduction 
to  Orbit 

Heliocentric 
Latitude 

Daily 
MotioiL 

Logarithm  of 
Radius  Vec- 
tor. 

Earth— 

Da 

At  Date. 

At  Interme- 
diate Date. 

«     t       t* 

P        w 

w 

0        r         n 

n 

Jan. 

o 

80  39  41.9 

30x3.13 

+48.2 

+0  58  29.3 

+49.78 

0.1905334 

9.837  2654 

9.841  9039 

2 

8z  40   2.3 

30  7.3a 

49.0 

z    0   8.Z 

49.07 

O.Z9Z  2335 

9.846  5580 

9.851  2240 

4 

82  40  ZZ.2 

30  1.58 

49.7 

I    145-5 

48.35 

0.Z9Z  9287 

9.855  8999 

9,860  5834 

6 

8340   8.6 

3955.89 

50.4 

I    32Z.5 

47.63 

0.Z926Z88 

9.865  2723 

9.869  9644 

8 

84  39  54.7 

3950.26 

5Z.0 

z    4  56.0 

46.90 

0.Z933036 

9.874  6579 

9.879  35 IZ 

xo 

85  39  29.7 

9944-70 

+51.6 

+z    6  29.  z 

+46.17 

O.Z939830 

9.884  0420 

9.888  7287 

12 

86  38  53.6 

2939.19 

52.  z 

z    8    0.7 

45.43 

0.  Z94  6569 

9.893  4098 

9.898  0838 

14 

8738   6.5 

39  33-75 

52.5 

z    9  30.8 

44.66 

0.195  3251 

9.902  749Z 

9.907  4042 

i6 

8837    8.6 

2928.39 

52.9 

z  zo  59.4 

43.91 

0. 195  9873 

9.912  0473 

9.916  6772 

z8 

8936   az 

2923.09 

53.2 

Z  Z2  26.4 

43.15 

0.Z966434 

9.92  X  2927 

9.925  8925 

20 

903441.0 

29  17.85 

+53.4 

+z  Z3  5Z.9 

+43.38 

0.Z972933 

9.930  4754 

9.935  0402 

22 

91  33  ".5 

29x2.67 

53.6 

z  Z5  Z5.9 

4Z.6x 

0.Z979369 

9.939  5858 

9.944  I  "3 

24 

92  31  31.7 

39  7.57 

53.7 

z  z6  38.4 

40.83 

0.Z98  5740 

9.948  6Z58 

9.953  098Z 

26 

932941.8 

29   «.54 

53.8 

I  17  59.3 

40.05 

0.Z992044 

9.957  5575 

9.96Z  9936 

28 

94  27  41-9 

2857.58 

53.8 

z  Z9  z8.6 

39.37 

0.  Z99  8280 

9.966  4054 

9.970  7924 

30 

95  25  32.2 

2852.68 

+53.7 

+z  20  36.3 

+38.48 

a  200  4448 

9-975  1542 

9.979  4903 

Feb. 

z 

9623  12.7 

a8  47.85 

53.6 

z  2z  52.5 

37.69 

a20z  0545 

9.983  8004 

9.988  0840 

3 

97  20  43.6 

2843.09 

53.4 

z  23    7.1 

36.89 

0.20Z  6570 

9-99234" 

9.9965718 

5 

9818    5.1 

28  38.40 

53.1 

z  24  20.0 

36.09 

0.202  2522 

0.000  7759 

0.004  9532 

7 

99  15  17.2 

28  33.78 

52.8 

1 25  3Z.4 

35.39 

0.202  840Z 

0.009  1038 

0.013  2275 

9 

zoo  Z2  20.2 

2829.24 

+52.5 

+z  26  4Z.2 

+34.49 

0.203  4205 

0.0x7  324Z 

0.02  z  3934 

zz 

zoz    9 14.2 

3824.77 

52.1 

z  27  49.4 

33.68 

0.203  9932 

0.025  4353 

0.029  4500 

13 

102    559.3 

2820.37 

5Z.6 

z  28  55.9 

33.87 

0.204  5582 

0.033  4371 

0.037  3963 

15 

Z03   235.7 

28  16.04 

5Z.Z 

z  30   0.8 

32.06 

0.205  ZZ53 

0.041  3277 

0.045  23XZ 

17 

10359   3.5 

28  X1.77 

50.5 

z  3Z    4.Z 

31-35 

a  205  6644 

0.049  1065 

0.052  9536 

19 

Z04  55  22.8 

28   7.58 

+49.8 

+Z32    5.8 

+30.43 

0.206  2055 

0.056  7724 

0.060  5629 

2Z 

Z05  5Z  33.8 

28    3.48 

49.  z 

I  33    5.9 

29.61 

0.206  7385 

0.064  3249 

0.068  0582 

23 

Z06  47  36.8 

37  59.45 

48.4 

I  34    4.3 

28.80 

0.207  2632 

0.071  7628 

0.075  4388 

25 

Z07  43  3Z.7 

«7  55.48 

47.6 

I  35    I.I 

37.99 

0.207  7796 

0.079  086 Z 

0.082  7048 

27 

Z08  39  18.7 

2751.58 

46.8 

I  35  56.2 

27.17 

0.208  2876 

0.086  2950 

0.089  8569 

29 

Z09  34  58.0 

27  47.76 

+45.9 

+1  36  49.7 

+36.34 

o.2o8  787  z 

0.093  3906 

0.096  896Z 

Mar 

.     2 

ZZ03029.8 

2744-02 

45.0 

I  37  41.6 

35.53 

0.2092779 

a  zoo  3737 

0.Z038237 

4 

zzi  2554.Z 

2740.36 

44.0 

z  38  3Z.8 

24.70 

0.209  760  z 

0.X07  2465 

axxo6423 

6 

ZZ2  2Z  IZ.2 

2736.76 

43.0 

z  39  20.4 

33.89 

0.2Z0  2335 

0.1Z40ZZ3 

0.ZZ73536 

8 

ZZ3  Z621  2 

97  33-34 

4Z.9 

Z40    7.3 

33.07 

0.2Z0  698Z 

0.Z20  6694 

O.Z23  959Q 

zo 

ZZ4  zz  24.2 

2729.80 

-1-40.8 

4-1  40  52.6 

+32.24 

0.2ZZ  Z538 

O.Z27  2225 

0.Z304600 

Z2 

ZZ5   620.4 

3736.43 

39.7 

I  41  36.3 

21.42 

0.2ZZ  6005 

O.Z3367Z6 

0.Z368574 

14 

zz6    z  Z0.0 

2733.X3 

38.5 

z  42  Z8.3 

90.60 

0.2x20382 

az40oz76 

0.Z43  Z52Z 

z6 

"65553.0 

2719.89 

37.3 

I  42  58.7 

19.78 

0.2Z2  4667 

O.Z46  26IX 

0.149  3448 

z8 

ZZ7  50  29.6 

2716.74 

36.0 

1  43  37.5 

X8.97 

0.2x2  886z 

0.X52  4031 

0.Z554360 

20 

Z1845   0.0 

27x3.69 

+34.7 

+z  44  Z4.6 

+18.15 

a2Z3  2963 

0.Z584437 

o.z6z  426Z 

22 

"939244 

27  xo.72 

33.4 

I  44  50.1 

17-33 

0.2Z36971 

0.Z643834 

0.167  3157 

24 

120  33  42.9 

37   7.79 

32.  z 

I  45  23.9 

16. 5X 

0.2Z40886 

0.X702229 

0.173  1052 

96 

Z2Z  27  55.6 

37   4.91 

30.7 

I  45  56.  z 

15.70 

0.2x4  4707 

0.Z759630 

0.Z787964 

28 

Z22  22     2.6 

87    3.X5 

29.3 

z  46  26.7 

14.88 

0.2x48433 

o.z8z  6055 

0.Z84  3903 

30 

Z23  z6    4.2 

26  59.46 

+27.9 

+1  46  55.7 

+14.07 

0.215  2063 

0.187  Z5Z3 

0.Z898888 

Apr. 

Z 

Z24  ID   a5 

2656.84 

+26.4 

+z  47  23.0 

+13.35 

0.2Z5  5598 

0.Z926030 

0.Z952942 
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MARS. 

GREENWICH  MEAN  NOON. 


^P^      A.  _ 

Heliocentric 
Longitude, 

Daily 

Reduction 

Heliocentfic 

Daily 

Logarithm  of 

Logarithm  of  Distance  from 
Earth— 

Date. 

Mean  Equinox 
of  Date. 

Motion. 

to  Orbit. 

Latitude. 

Motion. 

Kaoius  Vec- 
tor. 

At  Date. 

At  Interme- 
diate Date. 

0      t      » 

»       n 

n 

e      »         w 

n 

Apr.     I 

124  zo   0.5 

9656.84 

+26.4 

+z  47  23,0 

+13.35 

0.2Z5  5598 

a  Z92  6030 

0.195  2942 

3 

125  351-6 

a6  54.39 

24.9 

I  47  48.7 

13.44 

0.2Z59037 

0.1979625 

0.200  6083 

5 

125  57  37.7 

7651.99 

23.4 

I  48  12.8 

11.63 

0.2x62379 

0.203  2317 

0.205  8330 

7 

126  5Z  18.9 

9649.43 

2T.9 

1 48  35.2 

ZO.83 

0.2Z6  5624 

0.208  4Z22 

a  210  9695 

9 

127  44  55.4 

3647.10 

•     2a4 

I  48  56.0 

10.03 

0.2Z6877Z 

0.2x3  505Z 

0.2Z6  OZ9Z 

ZI 

1283827.3 

3644.85 

+Z8.8 

+z  49  Z5.2 

+  9.« 

0.217  182Z 

a2z8  5Z16 

0.220  9828 

13 

129  31  54.8 

3643.69 

Z7.2 

z  49  32.8 

8.40 

0.2Z7  4772 

0.223  4328 

0.225  86z6 

15 

130  25  18. 1 

2640.60 

Z5.6 

z  49  48.8 

7.60 

0.2Z7  7624 

0.228  2693 

0.2306559 

17 

1311837.3 

3638.57 

Z4.0 

150    3.3 

6.80 

o.2z8  0377 

0.233  02Z4 

0.235  3658 

19 

X32  iz  52.4 

3636.61 

Z2.4 

z  50  z6.z 

6.00 

0.2Z8  303Z 

0.237  6894 

0.2399923 

21 

133   5    3.7 

3634.74 

+Z0.8 

+z  50  27.2 

-I-  5.«> 

0.2Z8  5585 

0.242  2745 

0.244  5359 

23 

1335811.4 

36  33.95 

9.2 

z  50  36.8 

4.40 

0.2Z8  8039 

a  246  7769 

0.248  9975 

25 

1345115.6 

36  31.33 

7.5 

z  50  44.8 

3.60 

a  2  Z9  0392 

0.25Z  Z980 

0.253  3784 

27 

1354416.3 

3639.59 

5-9 

z  50  51.2 

3.83 

0.2Z9  2644 

0.255  5389 

0.257  6798 

29 

1363713.9 

3638.0Z 

4.2 

I  50  56.1 

3.05 

0.2Z9  4795 

0.259  80Z4 

a26z  9039 

May     I 

13730   8.4 

3636.51 

4-  2.6 

+1 50  59.4 

+  1.35 

0.2Z96845 

0.263  9873 

0.266  05  Z9 

3 

13823   0.0 

3635.09 

+  0.9 

z  5Z    Z.O 

+  0.45 

0.2Z9  8794 

0.268  0978 

0.270  Z252 

5 

139  15  48.8 

36  83.74 

-  0.7 

Z  5Z      Z.2 

-0.34 

0.2200641 

0.272  1344 

0.274  1255 

7 

140   835.0 

3633.47 

2.4 

1 50  59.7 

X.Z3 

0.220  2386 

0.276  0985 

0.278  0535 

9 

Z4Z    z  18.7 

36  3Z.37 

4.0 

1  50  56.7 

1.90 

0.220  4029 

0.2799907 

0.281  9102 

XI 

14Z  54  0.1 

3630.XS 

-  5.7 

+z  50  52.  z 

-8.68 

0.220  5569 

0.283  8X2Z 

0.285  6963 

13 

1424639.3 

36  Z9.I0 

7.3 

1  50  45.9 

3.46 

0.2207007 

0.287  5630 

0.289  4Z22 

15 

143  39  16.5 

36l8«I3 

8.9 

z  50  38.2 

4.33 

0.220  8342 

0.29Z  2440 

0.293  0583 

17 

144  31  51.8 

3617.33 

10.5 

z  50  29.0 

5.0X 

a  220  9574 

0.294  8552 

0.296  6348 

19 

145  24  25.4 

36x6.40 

Z2.Z 

z  50  z8.2 

5.78 

0.22Z  0703 

0.298  3970 

a3oo  Z4Z8 

21 

1461657.4 

36 15.65 

-13.7 

+1 50  5.9 

-6.SS 

0.22Z  Z729 

0.30Z  8694 

0.303  5800 

23 

147    9  28.0 

36x4.97 

15.3 

z  49  52.0 

7.33 

0.22Z  2651 

0.305  2737 

0.3069507 

25 

148    157-3 

36  X4.37 

Z6.9 

z  49  36.6 

8.08 

0.22 z  3470 

0.308  61 IX 

0.3x0  2547 

27 

1485425.5 

36  X3.84 

Z8.4 

1  49  19.7 

8.84 

0.22Z  4186 

0.3ZI  8819 

0.3134932 

29 

149  46  52.7 

36  13.39 

20.0 

1  49    1.3 

9.59 

0.22Z  4798 

0.315  0885 

a  3x6  6679 

31 

1503919.1 

36  13.01 

-2Z.5 

+1  48  41.3 

-10.35 

0.22Z  5306 

0.3x8  23Z7 

0.3197799 

June    2 

151  31  44-8 

3612.68 

23.0 

z  48  19.8 

ZI.ZZ 

0.22Z  5710 

0.321  3Z27 

0.322  8301 

4 

15224   9.9 

36  X3.44 

24.5 

z  47  56.8 

IZ.86 

0.22Z  6OZZ 

0.324  3323 

0.325  8z94 

6 

153  16  34.6 

36X3.3X 

25.9 

1  47  32.4 

X3.6X 

0.22Z  6208 

0.327  29x4 

0.328  7483 

8 

154    859.2 

36x3.25 

27.3 

1  47    6.4 

13.36 

0.22Z  6301 

0.330  X903 

0.33X  6176 

zo 

155    123.7 

36x3.34 

-28.7 

+z  46  38.9 

—14. 1 1 

0.22Z  629 Z 

0.3330300 

0.334  4275 

12 

155  53  48.2 

36  13.30 

30.1 

z  46    9.9 

14.85 

0.22X  6X77 

0.335  8x03 

0.3371782 

14 

15646  12.9 

36x3.44 

31.4 

1  45  39.5 

X5.58 

0.22Z  5959 

0.3385313 

0.3398697 

i6 

157  38  38.0 

36x2.66 

32.7 

145    7-6 

16.33 

0.22 z  5637 

0.341 1933 

0.342  5023 

z8 

Z583Z    3.6 

86  12.96 

34.0 

1  44  34.2 

17.06 

0.221  52ZZ 

0.343  7965 

0.345  076Z 

20 

159  23  29.9 

36  X3.33 

-35.3 

+1  43  59-4 

-17.79 

0.22  z  468 Z 

0.346  3412 

0.347  5918 

22 

160  15  56.9 

86  13.76 

36.5 

14323.1 

X8.53 

0.221  4048 

0.348  828Z 

0.3500502 

24 

z6i    8  24.9 

86  14. 38 

37-7 

1  4245.3 

19.24 

0.22Z  33Z2 

0.35Z  2582 

0.3524523 

26 

162    0  54.0 

86  14.87 

38.9 

z  42    6.Z 

X9.97 

0.22Z  2472 

0.3536326 

0.3547993 

28 

162  53  24.4 

86  X5.54 

40.0 

I  41  25.4 

30.69 

0.22X  1528 

0.3559524 

0.357  092  z 

30 

163  45  56.2 

86  16.29 

— 41.Z 

+1  40  43.3 

—31.40 

0.22Z  0481 

0.358  2Z84 

0.359  3315 

July     2 

164  38  29.6 

86  17.  XO 

-42.1 

+1  39  59.8 

— 23.X3 

0. 2  20  933  Z 

0.3604315 

0.36Z  5Z84 
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TX^A.^ 

Heliocentric 

Longitude, 

MeaniKqoinox 

of  Date. 

Daily 
Motion. 

Reduction 
toOrbiL 

Heliocentric 
Latitude. 

Daily 

Motion. 

Logarithm  of 
Radius  Vec- 
tor. 

Logarithm  of  Distance  from 
Earth— 

Date. 

At  Date. 

At  Interme- 
diate Date. 

e      f         » 

«        n 

II 

9     1       II 

$1 

July     2 

164  38  29.6 

26  17.  ZO 

— 42.Z 

+z  39  59.8 

— 3a.X3 

0.220  933Z 

0.36043x5 

0.36Z  5x84 

4 

165  31     4.7 

26x7.98 

43.1 

z  39  14.8 

32.83 

0.220  8078 

0.362  5922 

0.3636530 

6 

166  23  41.6 

26  18.9s 

44.1 

z  38  28.5 

a3.54 

0.220  6722 

0.3647009 

0.365  7359 

8 

167  16  20.5 

26x9.99 

45.0 

1  37  40.7 

34.35 

0.220  5263 

0.366  758X 

0.3677674 

lO 

168   9    Z.6 

26ax.xz 

45-9 

I  36  51.5 

24.95 

0.220  3701 

0.3687638 

0.369  7474 

12 

169    Z44.9 

2622.30 

-46.7 

+z  36   a9 

-35.65 

0.220  2037 

0.370  7x8x 

0.371  6759 

14 

169  54  30.7 

3623.56 

47-5 

135   8.9 

36.34 

0.2200271 

0.3726209 

0.3735529 

i6 

Z70  47  Z9.2 

2624.90 

48.3 

I  34  15.5 

37.03 

0.219  8403 

0.374  4720 

0.375  3785 

z8 

171  40  Z0.4 

26  26*33 

49.0 

z  33  20.7 

27.73 

0.2196433 

0.3762722 

0.377  1530 

20 

17233    4-5 

26  Z2»9o 

49.6 

z  32  24.6 

38.4X 

0.2194362 

a  378  0212 

0.378  8769 

22 

173  26    z.6 

2629.37 

—50.2 

+z  31  27.  z 

-39.09 

0.2x9  2190 

0.3797202 

0.38055x2 

24 

174  Z9   2.0 

26  3X.OI 

50.8 

z  30  28.2 

49.77 

0.21899x6 

0.381  3699 

0.382  Z765 

26 

17512    5.7 

2632.73 

51.3 

z  29  28.0 

30-45 

0.2x87541 

0.38297x1 

0.383  7539 

28 

176    5  Z2.9 

2634.53 

5Z.8 

z  28  26.4 

31.13 

o.2z8  5066 

0.384  5249 

0.385  284  X 

30 

176  58  23.8 

2636.39 

52.2 

I  27  23.5 

31.79 

0.2 z8  2491 

0.3860316 

0.3867674 

Aug.     I 

177  51  38.5 

9638.32 

-52.6 

+z  26  19.2 

-38.45 

0.2x798x6 

0.387  4915 

0.388  204  z 

3 

178  44  57.2 

3640.34 

52.9 

z  25  Z3.6 

33.11 

0.217  7042 

0. 388  9053 

0.389  5951 

5 

179  38  Z9.9 

9643.44 

53.2 

z  24   6.8 

33.77 

0.2x7  4168 

0.3902735 

0.390  9404 

7 

z8o  31  46.9 

3644.6Z 

53.4 

z  22  58.6 

34.43 

a2X7  XZ96 

0.391  5958 

0.392  2398 

9 

181  25  Z8.4 

3646.86 

53.6 

z  2Z  49.Z 

35.08 

o.2z6  8z25 

0.3928724 

0.393  4935 

ZI 

182  18  54.4 

9649.18 

-53.7 

+1  '20  38.3 

-35.7* 

0.2164956 

0.394  1030 

0.3947009 

13 

183  12  35.1 

2651.57 

53.8 

z  19  26.2 

36.36 

0.216  X690 

0.3952873 

0.395  862  X 

15 

184   620.7 

2654.04 

53.8 

z  z8  12.8 

36.99 

0.2x5  8327 

0.3964254 

0.3969773 

17 

185   0  IZ.3 

2656^59 

53.8 

z  16  58.2 

37.6a 

0.2x5  4867 

0.397  5177 

0.398  0468 

19 

18554   7-1 

9659.31 

53.7 

1 15  42.3 

38.95 

0.2x5  131Z 

0.398  5646 

0.3990713 

21 

18648   8.2 

27   i.9« 

-53.5 

+1  Z4  25.2 

—38.87 

0.2x4  7659 

0.399  5670 

0.400  05x7 

23 

187  42  Z4.8 

a?  4.69 

53-3 

ZZ3   6.9 

39.48 

0.214  3912 

0.400  5255 

0.400  9885 

25 

188  36  27.0 

«7  7.54 

53.1 

ZIZ47.3 

40.09 

a  2x4  0070 

0.401  4407 

Ob4ox  8822 

27 

189  30  45.0 

37ia46 

52.8 

z  ZO  26.5 

40.69 

0.2x36x34 

0.402  31 3Z 

0.4027334 

29 

19025    8.9 

a?  13.46 

52.4 

1    9   4-5 

41.39 

0.2x3  2x05 

0.403  1433 

0.403  5427 

31 

Z91  19  38.9 

3716.54 

—52.0 

+1    741.4 

-41.89 

0.2Z2  7982 

0.403  9317 

a404  3x02 

Sept.    2 

192  14  15.Z 

9719.70 

51-5 

1    6Z7.0 

43.48 

a2i2  3767 

0.404  6783 

0.405  0360 

4 

193    857.7 

3733.93 

5Z.0 

1    451.4 

43.07 

a2xi  9460 

0.405  3834 

0.405  7204 

6 

194    346.8 

3796.34 

50-4 

z    324.7 

43.64 

0.211  5063 

0.406  0470 

0.406  363Z 

8 

194  58  42.6 

«7fl9*6s 

49.8 

z    Z56.9 

44.91 

a2iz  0575 

a4o6  6687 

0.406  9638 

10 

195  53  45.3 

3733.07 

-49.1 

+1   0  27.9 

-44.78 

0.210  5997 

0.407  2484 

a407  5223 

Z2 

196  48  54.9 

87  36^60 

48.4 

0  58  57.7 

45.33 

0.2x0x330 

a  407  7856 

0.408  0383 

14 

197441Z.7 

87  4a3i 

47.6 

0  57  26.5 

45.88 

0.2096575 

0.408  2807 

0.408  5x27 

z6 

X98  39  35.8 

«7  43.90 

46.8 

0  55  54-2 

46.43 

0.209  1732 

©•408  7343 

0.408  9456 

z8 

19935    7-3 

3747.66 

45*9 

0  54  20.8 

46.97 

0.2086803 

0.409  Z467 

0.409  3377 

20 

200  30  46.4 

«7  51.49 

-45.0 

+0  52  46.3 

-47.50 

0.208  X788 

0.409  5187 

a4096897 

22 

20Z  26  33.3 

•755.39 

44.0 

0  51  Z0.8 

48.02 

0.2076688 

0.409  8509 

0.4100023 

24 

202  22  28.1 

a7  59.37 

43.0 

04934-3 

48.53 

0.207  X504 

0.410  Z439 

0.4x02758 

26 

203  18  30.8 

s8  3.43 

41.9 

04756.7 

49.04 

0.206  6236 

0.410  3980 

0.4x05x06 

28 

204  Z4  41.7 

98  7.56 

4a8 

046  z8.i 

49.54 

0.206  0886 

0.4Z06X36 

a4Z0  707z 

30 

205  ZZ    z.o 

8811.76 

-39.6 

+04438.5 

-50.0s 

©•205  5435 

a4X0  79zx 

0.4108656 

Oct.     2 

206  728.8 

9816.04 

-38.4 

•fo  42  58.0 
[Eph 

-30.51 

12) 

0.2049943 

0.410  9305 

0.4x09859 
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MARS. 


GREENWICH  MEAN  NOON. 


Date. 

Heliocentric 

Longitude, 

Mean  Squinoz 

of  Date. 

Daily 
Motion. 

Reduction 
to  Orbit. 

Heliocentric 
Latitade. 

Daily 
Motion. 

Logarithm  of 
Radios  Vec- 
tor. 

Logarithm  of  Distance  from 
Earth— 

At  Date. 

At  Interme- 
diate Date. 

0            t             M 

»        H 

w 

0        ,           n 

t 

Oct.      2 

206        728.8 

98  16.04 

-38.4 

+0  42  58.0 

-50.51 

0.2049943 

0.410  9305 

0.4109859 

4 

207    4    5.2 

3830.40 

37-1 

0  41  16.5 

50.98 

0.2044352 

O.411  0318 

0.41 1  0681 

6 

208    050.4 

3834.83 

35.8 

03934.1 

5«.45 

0.203  8682 

0.4 1 1  0948 

0.411  1118 

8 

208  57  44.5 

3839.33 

34-5 

0  37  50.7 

51.91 

0.203  2936 

0.41 1  1 192 

0.41 1  1 169 

10 

209  54  47-7 

3833.89 

33.1 

0  36    6.4 

53.35 

0.202  71 14 

0.41 I  1049 

0.4 1 1  0832 

Z2 

21052    0.1 

38  38.53 

-31-7 

+03421.3 

-53.78 

0.202  1 2 16 

0.41 I  0519 

0.411  Olio 

14 

211  4921.9 

38  43.35 

30.2 

0  32  35.3 

53-31 

0.201  5244 

0.410  9605 

0.4109006 

i6 

212  46  53.1 

3848.04 

28.7 

0  30  48.4 

53.63 

0.200  9200 

0.410  8313 

0.410  7527 

i8 

2I3  44  34-0 

3853.90 

27.1 

0  29    0.7 

54«03 

0.200  3084 

0.410  6648 

0.410  5677 

20 

214  42  24.7 

38  57.83 

25.5 

0  27  12.3 

54.43 

0.1996898 

0.410  4615 

0.410  3464 

22 

2154025.4 

39      3.83 

-23.9 

+0  25  23.1 

-54.80 

0. 199  0643 

0.410  2223 

0.4100894 

24 

216  38  36.1 

39      7.90 

22.3 

0  23  33.1 

55.17 

0.198  4321 

0.409  9476 

0.409  7971 

26 

217  36  57.0 

3913.04 

20.6 

0  21  42.4 

55-53 

0.1977933 

0.409  6379 

0.409  4701 

28 

218  35  28.3 

3918.34 

18.9 

0  19  51.0 

35.88 

0.197  1480 

0.409  2937 

0.409  1086 

30 

219  34  10.0 

39  23.51 

17.2 

0  17  58.9 

56.31 

0.1964963 

0.408  9148 

0.4087125 

Nov.    I 

220  33    2.3 

39  38.85 

-15.4 

+0  16    6.1 

-56.53 

0.1958384 

0.408  5016 

0.408  2820 

3 

221  32    5.4 

3934.36 

13.7 

0  14  12.7 

56.84 

0.195  1745 

0.408  0537 

0.407  8167 

5 

222  31  19.4 

39  39.73 

1 1.9 

0  12  18.7 

57.13 

0.1945048 

0.407  5709 

0.407  3165 

7 

223  30  44-4 

3945.37 

10.0 

0  10  24.2 

57.41 

0.1938293 

0.407  0533 

0.406  7814 

9 

224  30  20.5 

3950.88 

8.2 

0    8  29.1 

57.68 

0.193  1483 

0.406  5008 

0.406  2116 

II 

22530    7-9 

3956.55 

-6.3 

+0    633.5 

-57.93 

0.192  4619 

0.405  9137 

0.405  6073 

13 

226  30   6.7 

30      3.38 

4-5 

0    4  37-4 

58.16 

0.191  7703 

0.405  2925 

0.404  9694 

15 

227  30  17.0 

30      8.06 

2.6 

0    2  40.8 

58.39 

0.191  0736 

0.404  6380 

0.404  2982 

17 

228  30  39.0 

30  13.91 

-  0.7 

+0    0  43.8 

58.59 

0.190  3721 

0.403  9503 

0.403  5944 

19 

22931  12.7 

30  19.83 

+  1.2 

-0    I  13-5 

58.78 

0.1896659 

0.403  2305 

0.402  8587 

21 

230  31  58.3 

30  35.79 

+  3.1 

-0    3  II. 2 

-58.95 

0.1889553 

0.402  4791 

0.402  0918 

23 

231  32  55-9 

30  31.81 

5.0 

0    5    9.3 

59." 

0.188  2403 

0.401  6968 

0.461  2942 

25 

23234    5-6 

30  37.88 

6.9 

0    7    7.7 

59.36 

0.187  5212 

0.400  8841 

0.400  4666 

27 

233  35  27-5 

3044.03 

8.8 

0    9    6.3 

59.37 

0.1867982 

0.400  0416 

0.399  6091 

29 

23437    1.7 

30  50.33 

10.7 

0  II    5.2 

59-47 

0.1860716 

0.399  1692 

0,398  7218 

Dec.     I 

235  38  48.4 

30  56.49 

+12.6 

-0  13    4.2 

-59.55 

0.185  3414 

0.398  2669 

0.397  8044 

3 

236  40  47.6 

31    3.77 

14.5 

015    3.4 

59-61 

0.184  6080 

0-397  3344 

0.396  8568 

5 

237  42  59-4 

31    9.09 

16.4 

0  17    2.7 

59.65 

0.183  8715 

0.396  3718 

0.395  8793 

7 

238  45  23.9 

31  15.47 

18.2 

0  19    2.0 

59.67 

0.183  1323 

0.395  3794 

0.394  8720 

9 

23948    1.3 

31  31.91 

20.0 

021    1.3 

59.68 

0.182  3904 

0.394  3572 

0-393  8352 

II 

240  50  51.6 

31  28,38 

+21.8 

—0  23    0.7 

-59.67 

0.18 1  6461 

0.393  3059 

0.392  7694 

13 

241  53  54-8 

31  34.89 

23.6 

0  25    0.0 

59.64 

0.1808998 

0.392  2258 

0.391  6752 

15 

242  57  1 1. 1 

31  41.45 

25.4 

0  26  59.2 

59.58 

0.180  1516 

0.391  1 178 

0.390  5536 

n 

244    0  40.6 

31  48.05 

27.1 

028  58.3 

59*49 

0.179  4017 

0.389  9827 

0.389  4052 

19 

245    423-4 

3154.68 

28.8 

0  30  57.2 

59.39 

0.178  6504 

0.388  8213 

0.388  2310 

21 

246    8  19.4 

33    1.35 

+30.5 

-0  32  55-9 

—59.36 

a  1 77  8980 

0.387  6344 

0.387  0317 

23 

247  12  28.8 

33    8.05 

32.1 

0  34  54.3 

59." 

0.177  1447 

0.386  4228 

0.3858078 

25 

248  16  51.6 

33  14.78 

33.7 

0  36  52.3 

58.94 

0.1763908 

0.385  1868 

0.384  5599 

27 

249  21  27.9 

33  31.53 

35.3 

0  38  50.0 

58.74 

0.1756366 

0.383  9270 

0.383  2881 

29 

250  26  17.8 

33  38.31 

36.8 

0  40  47.3 

58.53 

0.1748823 

0.382  6433 

0.381  9925 

31 

251  31  21.2 

3335." 

+38.2 

—0  42  44.1 

-58.38 

0.174  1282 

0.381  3358 

0.380  6732 

33 

252  36  38.2 

33  4Z-94 

+39.6 

—0  44  40.4 

—58.01 

0. 173  3745 

0.380  0046 

0.379  3300 

I9I2- 
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JUPITER. 

GREENWICH  MEAN  NOON. 


Logarithm  of  Distance  from 

TN» 

te. 

Heliocentric 

Longitude, 

Mean  Equinox 

of  Date. 

Daily 
Motion. 

Redaction 
to  Orbit. 

Heliocentric 
Latitude. 

Daily 
Motion. 

Logarithm  of 
Radius  Vec- 
tor. 

Earth— 

Da 

At  Date. 

At  Intermedi- 
ate Date. 

o          #          « 

»      If 

M 

0           1               M 

» 

Jan. 

o 

238  31 24.2 

4  40-44 

-26.6 

+0  51  32.7 

-4.84 

0.730  0995 

0.789  2507 

0.787  9005 

4 

23850    6.1 

4  40-5S 

26.6 

0  51  13-3 

4.86 

a730  0i52 

0.786  4946 

0.785  0332 

8 

239    848.5 

440.66 

26.5 

0  50  53.8 

4.88 

0.729  9304 

0.783  5168 

0.781  9457 

12 

239  27  31-4 

440.77 

26.5 

0  50  34.2 

4.91 

0.7298451 

0.780  3201 

0.778  6405 

i6 

239  46  14.7 

440.88 

26.4 

0  50  14.5 

4-93 

0.729  7594 

0.776  9075 

0.775  1218 

20 

240    458.4 

440.99 

—26.4 

+0  49  54.8 

-4.96 

0.729  6733 

0.773  2843 

0.771  3957 

24 

240  23  42.6 

441.10 

26.3 

0  49  35.0 

4-98 

0.729  5867 

0.769  4571 

0.767  4695 

28 

24042  27.3 

4  41.23 

26.2 

0  49  15.0 

S.OX 

0.729  4996 

0.765  4341 

0.763  3520 

Feb. 

I 

241    I  12.4 

4  41.33 

26.2 

0  48  54.9 

5.03 

a729  4i2i 

0.761  2243 

0.7590519 

5 

241  19  57-9 

4  41.44 

26.1 

0  48  34.7 

5.06 

0.729  3242 

0.756  8358 

0.754  5770 

9 

2413843-8 

4  41.5s 

-26.1 

+0  48  14.4 

-5«o8 

0.7292358 

0.752  2765 

0.749  9356 

13 

241  57  30.3 

441.66 

26.0 

0  47  54.1 

5.X0 

0.729  1470 

0.747  5557 

0.7451383 

17 

242  16  17.2 

4  41.78 

25-9 

0  47  33-7 

5.12 

0.7290577 

0.742  6851 

0.740  1979 

21 

24235   4-5 

441.89 

25.8 

047  13.2 

5.15 

0.728  9680 

0.737  6786 

0.735  1294 

25 

242  53  52.3 

4  4«-ox 

25.8 

0  46  52.5 

5.17 

0.728  8779 

0-732  5523 

0.729  9495 

29 

243  12  40.6 

4  4«-i3 

-25.7 

+0  46  31.8 

—5.20 

0.728  7873 

0.727  3231 

0.724  6752 

Mar. 

4 

243  31  29.4 

4  4a.a5 

25.6 

0  46  II.O 

S.22 

0.728  6963 

0.722  0078 

0.719  3231 

8 

243  50  18.6 

4  4«-36 

25.5 

04550.1 

5-24 

0.728  6048 

0.7166233 

0.7x39108 

12 

244    9    8.3 

442.48 

25.4 

04529.1 

5.26 

0.728  5129 

0.7 1.1  1885 

0,708  4592 

i6 

244  27  58.5 

442.60 

25-3 

0  45    8.0 

3.28 

0.728  4207 

0.705  7258 

0.702  9915 

20 

2444649.2 

4  4a.7a 

—25.2 

+0  44  46.8 

-5»30 

0.728  3280 

0.700  2597 

0-697  5339 

24 

245    540-3 

442.84 

25.1 

0  44  25.6 

5.33 

0.728  2349 

0.694  8177 

0.692  1 144 

28 

245  24  31.9 

442.96 

25.0 

044    4-3 

5.35 

0.728  14 1 4 

0.689  4276 

0.686  7608 

Apr. 

I 

245  43  24.0 

443.08 

24.9 

0  43  42.8 

5.37 

0.728  0474 

0.684  1 173 

0.681  5008 

5 

246    2  16.6 

4  43.ai 

24.8 

043  21.2 

5.39 

0.727  9530 

0.678  9147 

0.676  3629 

9 

246  21    9.7 

443.34 

-24.6 

+0  42  59.6 

-5.42 

0.727  8582 

0.673  8493 

0.671  3783 

13 

24640    3.2 

4  43.46 

24-5 

0  42  37.9 

5*44 

0.727  7630 

0.668  9540 

0.666  5806 

17 

246  58  57-3 

4  43.58 

24-4 

042  16.1 

5.46 

0.727  6675 

0.664  2626 

0.662  0044 

21 

247  17  51-9 

443.70 

24-3 

0  41  54.2 

5.48 

0-727  5715 

0.659  8102 

0.657  6844 

25 

247  36  46.9 

4  43.83 

24.2 

0  41  32.3 

5.50 

0-727  4751 

0.655  6309 

0.653  6536 

29 

247  55  12.5 

443.96 

—24.0 

+041  ia3 

-5.52 

0.727  3783 

0.631  7560 

0.6499417 

May 

3 

248  14  38.6 

444.08 

23-9 

0  40  48. 1 

5.55 

0.727  2812 

0.648  2144 

0.646  5775 

7 

248  33  35-2 

4  44.ax 

23.8 

0  40  25.8 

5.57 

0.727  1836 

0.645  0345 

0.643  5891 

II 

248  52  32.2 

4  44.33 

23.6 

040    3.5 

5.59 

0.727  0856 

0.642  2446 

0.641  004X 

15 

249  II  29.8 

4  44.46 

23-5 

03941.1 

S.6x 

0.7269873 

0.639  8708 

0.638  8476 

19 

249  30  27.9 

4  44.59 

-23.3 

-K)  39  18.7 

-5.63 

0.726  8886 

0.637  9367 

0.637  1403 

23 

2494926.5 

4  44.7a 

23.2 

0  38  56.1 

5.65 

0.726  7895 

0.636  4599 

0.635  8968 

27 

250    8  25.7 

444.85 

23.0 

0  38  33-5 

5.67 

0.726  6900 

0.6354518 

0.635  1255 

31 

250  27  25.4 

444.98 

22.9 

0  38  10.8 

5.69 

0.726  5902 

0.634  9184 

0.634  8308 

June 

4 

2504625.5 

445.XI 

22.7 

0  37  48.0 

5-7* 

0.726  4899 

0.634  8629 

0.635  0144 

8 

251    5  26.2 

4  45. 24 

-22.6 

+0  37  25. 1 

-5.73 

0.726  3893 

0.635  2851 

0.635  6742 

12 

251  24  27.4 

4  45-37 

22.4 

0  37    2.2 

5.75 

0.726  2883 

0.636  1808 

0.636  8036 

i6 

251  43  29.2 

4  45.50 

22.2 

0  36  39.2 

5.77 

0.726  1870 

0.637  5410 

0.638  3909 

20 

252    231.5 

4  45.63 

22.0 

0  36  16. 1 

5.79 

0.7260853 

0.639  3506 

0.6404172 

24 

252  21  34.3 

445.77 

21.9 

0  35  52.9 

5.8Z 

0.7259832 

a64i  5878 

0.642  8592 

28 

252  40  37-7 

445.90 

-21.7 

+0  35  29.6 

-5.83 

0.725  8808 

0.644  2281 

0.6456915 

July 

2 

2525941.6 

446.04 

-21.5 

+0  35    6.2 

-5.85 

0.725  7780 

0.647  2459 

0.648  8880 
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JUPITER. 

GREENWICH  MEAN  NOON. 


H  eliocentric 

Logarithm  of  Distance  from 

n«*M 

Longitude, 

MeanEqainoz 

of  Date. 

Dttily 
Motion. 

Reduction 
to  Orbit 

Heliocentric 
Latitude. 

Dally 
Motion. 

Logarithm  of 
Radius  Vec- 
tor. 

Earth— 

M^mWm 

At  Date. 

A.t  Intermedi- 
ate Date. 

•      »      » 

f          H 

w 

Of              H 

M 

July    2 

2525941.6 

446.04 

-2Z.5 

+035    6.2 

-5.85 

0.725  7780 

0.647  2459 

0.648  8880 

6 

253  x8  46.0 

446.17 

21.3 

0  34  42.8 

5.87 

0.725  6749 

0.650  6x43 

0.652  42ZZ 

xo 

253  37  5I-0 

446.31 

2Z.2 

0  34  Z9.3 

5.89 

0.725  5714 

0.654  3049 

0.656  262  Z 

M 

253  56  56-5 

446.43 

2Z.0 

0  33  55.8 

5.90 

0.725  46)6 

0.658  2885 

0.660  3797 

i8 

254  16   2.5 

446.58 

20.8 

0  33  32.2 

5.9a 

0.725  3635 

a662  5317 

0.664  740X 

22 

25435    9-1 

446.7a 

—20.6 

+033    8.4 

-5.94 

0.725  2590 

a667  0004 

a  669  3086 

26 

254  54  i«-3 

446.86 

2a  4 

0  32  44.6 

5.96 

0.725  1542 

a67i  6607 

0.674  0528 

30 

255^324.0 

447.00 

2a  2 

0  32  2a8 

5.97 

0.725  0490 

a676  48ii 

0.678  9422 

Aug.     3 

255  32  32.3 

4  47«H 

2ao 

0  3x  56.9 

S.99 

0.724  9435 

o.68x  4327 

0.683  9489 

7 

2555Z41.Z 

4  47.a8 

Z9.8 

0  3x  32.8 

6.0X 

0.724  8376 

0.686  4873 

0.689  0447 

IZ 

256  zo  50.5 

447.4a 

— Z9.6 

+0  3Z    8.7 

—6.03 

a724  73x4 

a69i  6x77 

0.694  2028 

15 

25630  0.4 

447-56 

Z9.4 

0  30  44*6 

6.04 

0.724  6250 

0.696  7963 

0.699  3949 

19 

256  49  Z0.9 

447.70 

Z9.2 

0  30  20.4 

6.06 

0.724  5182 

0.70X  9952 

0.704  5943 

23 

257     8  22.0 

447.84 

19.0 

0  29  56.x 

6.08 

0.724  41 Z I 

0.707  X895 

0.709  7781 

27 

257  27  33.7 

447-98 

z8.8 

0  29  3Z.8 

6.10 

0.724  3037 

0.712  3577 

0.714  9259 

31 

257  46  45.9 

4  48.xa 

-z8.6 

+029   7.4 

—6.11 

a724  X959 

0.717  4806 

0.720  0196 

Sept.    4 

258     558.7 

448.26 

Z8.3 

0  28  42.9 

6.13 

0.724  0878 

0.722  5406 

a725  04x6 

8 

25S  25  12.0 

448.40 

z8.z 

0  28  Z8.3 

6.15 

0.723  9795 

a727  5206 

0.729  9754 

12 

258  44  25.9 

448.55 

17.9 

0  27  53.7 

6.Z6 

0.723  8709 

0.732  4038 

0.734  8037 

z6 

259     340-4 

448.69 

Z7.7 

0  27  29.0 

6.X8 

0.723  7619 

0.737  X731 

0.739  5103 

20 

259  22  55.5 

448.84 

-X7.4 

+027    4.3 

—6.19 

0.723  6527 

0.74X  8x40 

0.744  0827 

24 

25942  XI.2 

448.98 

Z7.2 

0  26  39^5 

6.2Z 

0.723  5432 

0.7463150 

0.748  5097 

28 

260    z  27.4 

449.X3 

Z7.0 

0  26  Z4«6 

6.22 

0.723  4334 

0.750  6658 

0.752  7822 

Oct.     2 

260  20  44.2 

4  49.a8 

Z6.7 

0  25  49.7 

6.24 

0.723  3232 

0.754  8578 

0.75689x5 

6 

260  40    Z.6 

4  49-4a 

Z6.5 

0  25  24.7 

6.26 

a723  2x28 

0.758  88x9 

0.760  8280 

10 

260  59  Z9.6 

449.57 

-X6.3 

+0  24  59.6 

—6.27 

a723  I02X 

0.762  7285 

0.764  5824 

14 

26Z  z8  38.2 

449.7a 

z6.o 

0  24  34.5 

6.2B 

a722  99Xi 

0.766  3885 

a768  X459 

z8 

26z  37  57.3 

449.86 

15.8 

024    9.4 

6.30 

0.722  8799 

0.769  8539 

0.77X  51x7 

22 

26Z  57  X7.0 

450.01 

15.5 

0  23  44.Z 

6.32 

0.722  7684 

0.773  1x88 

0.774  6749 

26 

262  z  6  37.4 

450.16 

15.3 

0  23  z8.8 

6.33 

0.722  6566 

0.776  1793 

0.777  6315 

30 

262  35  58.4 

450.31 

-X5.0 

+0  22  53-5 

-6.34 

0.722  5446 

0.77903" 

0.780  3776 

Nov.    3 

262  55  Z9.9 

450.46 

Z4.8 

0  22  28.  z 

6.36 

0.722  4323 

a78x  670X 

0.782  9080 

7 

263  14  42.0 

450.61 

14-5 

0  22    2.6 

6.37 

0.722  3197 

0.784  0908 

a785  2177 

zz 

26334   4.8 

450.76 

14-3 

021  37.x 

6.38 

0.722  2069 

0.786  288Z 

0.787  3016 

15 

263  53  28.2 

450.91 

Z4.0 

0  2Z  ZZ.6 

6.40 

0.722  0938 

0.788  2579 

a789  1566 

19 

264  Z2  52.  Z 

451.06 

-13.7 

+0  20  46.0 

-6.41 

0.72X  9805 

0.789  9977 

0.790  781 X 

23 

264  32  z6.6 

4  5x.ai 

13.5 

0  20  20.3 

6.42 

0.721  8669 

0.79Z  5065 

0.792  1738 

27 

264  5Z  4Z.8 

45X.36 

Z3.2 

0  19  54.6 

6.44 

0.721  7531 

a792  7828 

0.793  3333 

Dec.     I 

265  zz    7.6 

4  51.5a 

Z3.0 

0  19  28.8 

6.45 

0.721  6391 

0.793  825Z 

0.794  2576 

5 

265  30  33.9 

4  51.^ 

Z2.7 

0  Z9    3.0 

6.46 

a72X  5248 

0.794  6305 

0.794  9434 

9 

26550   0.9 

451.8a 

— Z2.4 

+0  18  37.  z 

-6.48 

a72X  4x03 

0.795  i960 

a795  3882 

13 

266   928.5 

451.97 

Z2.Z 

0  x8  II. z 

6.49 

0.721  2955 

0.79s  5200 

0.795  5915 

17 

266  28  56.7 

452-13 

ZZ.9 

0  17  45.x 

6.50 

a72x  X805 

0.795  6027 

0.795  5535 

2Z 

266  48  25.6 

4  5a.a8 

ZZ.6 

0  17  X9.1 

6.51 

0.72X  0654 

0.795  4442 

0.795  2749 

25 

267    755.1 

452.44 

".3 

0  16  53.x 

6.52 

a72o  9500 

0.795  0456 

0.794  7564 

29 

267  27  25. 1 

4  5a. 59 

— zz.o 

+0  16  27.0 

-6.54 

0.720  8344 

0.794  4072 

0.793  9978 

33 

267  46  55.8 

452.75 

-X0.8 

+0  16    0.8 

-6.55 

0.720  7186 

0.793  5280 

0.792  9977 

[Eph  za] 


196         HELIOCENTRIC  CO-ORDINATES,  1912. 


SATURN. 

GREENWICH  MEAN  NOON. 


Date. 

Heliocentric 

Longitude, 

Mean  Equinox 

of  Date. 

Daily 
Motion. 

Reduction 
to  Orbit. 

Heliocentric 
Latitude. 

Daily 
Motion. 

Logarithm  of 
Radius  Vec- 
tor. 

Logarithm  of  Distance  from 
Earth— 

A.t  Date. 

At  Intermedi> 
ate  Date. 

e        *        H 

f        n 

•           n 

Of           r> 

n 

Jan. 

o 

48  35  45.6 

2  IZ.06 

—I   16.2 

-2  14  45.8 

+2.46 

0.960  9583 

0.931  6486 

0.933  0498 

4 

48  44  29.9 

a  X1.08 

I   16.6 

2  14  35-9 

2.48 

0.960  9z86 

0.934  4793 

0.935  9348 

8 

48  53  14-3 

2  ZX.IO 

I   16.9 

2  14  25.9 

2.49 

0.960  8789 

0.937  4139 

0.9389149 

12 

49    I  58.8 

2  zr.x3 

I   17.2 

2  14  15-9 

3.50 

0.960  8393 

0.940  4357 

0.941  9740 

i6 

49  10  43-4 

2  ZX.XS 

I   17.5 

2  14    5-9 

2.52 

0.960  7999 

0.943  5274 

0.945  0936 

20 

49  19  28.0 

2XX.X7 

-I   17.8 

-2  Z3  55.8 

•H.53 

0.9607606 

0.946  6705 

0.948  2558 

24 

49  28  12.8 

a  xx.ao 

I   18.  I 

2  13  45-6 

2.55 

0.9607214 

0.949  8473 

0.951  4427 

28 

49  36  57-6 

a  xx.a2 

I   18.4 

2  13  35-4 

2.56 

0.960  6823 

0.953  0399 

0.954  6368 

Feb 

I 

49  45  42.5 

2  XZ.24 

I    18.7 

2  13  25.1 

a.  57 

0.960  6433 

0.956  2317 

0.957  8230 

5 

49  54  27-6 

21X.27 

I   18.9 

2  13  14.8 

a.  59 

0.960  6045 

0.959  4088 

0.9609875 

9 

50    312.7 

axi.29 

—I   19.2 

-2Z3    4.4 

+2.60 

0.960  5658 

0.962  5573 

0.964  1167 

13 

501157.9 

a  X1.3Z 

I   19.5 

2  12  54.0 

2.6x 

0.960  5272 

0.965  6640 

0.967  1974 

17 

50  20  43.2 

2x1.34 

I   19.8 

2  12  43.5 

2.62 

0.960  4887 

0.968  7155 

0.970  2165 

21 

50  29  28.6 

2  11.36 

I  20.1 

2  Z2  33.0 

2.64 

0.960  4503 

0.971  6991 

0.973  1616 

25 

50  38  14.0 

2  1Z.38 

I  20.4 

2  12  22.4 

2.6s 

0.960  4120 

0.974  6027 

0.9760212 

29 

50  46  59.6 

2  ZX.4X 

—I  20.7 

—2  12  1 1.8 

+2.67 

0.960  3738 

0.977  4159 

0.978  7858 

Mar 

.    4 

505545-3 

2  X1.43 

I  21.0 

2  12     I.I 

2.68 

0.960  3357 

0.980  1299 

0.981  4473 

8 

51    4  3I-I 

2  11.45 

I  21.3 

2  II  50-3 

2.69 

0.960  2977 

0.982  7370 

0.9839981 

12 

51  13  16.9 

2  XX.48 

I  21.6 

2  II  39.5 

2.70 

0.960  2599 

0.985  2296 

0.986  4305 

i6 

51  22    2.9 

2  ix.so 

Z  21.8 

2  II  28.7 

2.72 

0.960  2221 

0.987  5999 

0.988  7369 

20 

51  30  48.9 

2  11.52 

—I  22.1 

-2  II  17.8 

+a.73 

0.960  1844 

0.989  8407 

0.990  9105 

24 

51  39  35-0 

a  11.54 

z  22.4 

2  II     6.8 

a.  75 

0.960  1468 

0.991  9456 

0.9929453 

28 

51  48  21.2 

a  X1.S6 

I  22.6 

2  10  55.8 

2.76 

0.960  1094 

0.993  9091 

0.994  8367 

Apr. 

z 

5157    7-5 

a  XX.58 

I  22.9 

2  10  44.8 

a.  77 

0.960  0721 

0.995  7275 

0.996  581a 

5 

52    5  53-9 

2  xi.6x 

I  23.1 

2  10  33.7 

2.78 

0.960  0350 

0.997  3974 

0.998  1757 

9 

52  14  40.4 

2XX.63 

-I  23.4 

-2  10  22.5 

+2.80 

0.959  9979 

0.9989157 

0.999  6169 

13 

52  23  27.0 

2ft.65 

Z23.6 

2  10  It.3 

2.8z 

0.959  9609 

1. 000  2788 

1. 000  9011 

17 

52  32  13.6 

2X1.68 

123.9 

2  10     ObO 

2.82 

0.959  9240 

i.ooi  4833 

1.002  0251 

2T 

5241    0.4 

2  11.70 

z  24.2 

2     948.7 

2.84 

0.959  8872 

I.002  5263 

1.002  9867 

25 

52  49  47-2 

2x1.72 

124.4 

2     937.3 

2.85 

0.959  8506 

1.003  4061 

1.003  7846 

29 

52  58  34-1 

2  IX.74 

-z  24.6 

-2     925.9 

+2.87 

0.959  8141 

1.004  1222 

1.0044189 

May 

3 

53    721.1 

2IZ.76 

124.9 

2     914-4 

2.88 

0.959  7778 

1.004  6746 

1.004  8892 

7 

53  16   8.2 

2  ZX.78 

Z25.1 

2     9     2.8 

2.89 

0.959  7416 

1.005  0624 

1.005  1942 

II 

53  24  55-4 

2  xx.8x 

125.3 

2    8  51.2 

2.90 

0.959  7054 

1.005  2845 

I-005  3334 

15 

53  33  42-7 

a  11.8s 

125.6 

2    8  39.6 

S.9X 

0.959  6693 

1.005  3407 

1.005  3063 

19 

53  42  30.1 

a  11.85 

-1 25.8 

-2    8  28.0 

+a.93 

0.9596333 

1.005  2303 

1.005  1 128 

23 

53  51  17-5 

a  ZX.87 

z  26.1 

2    8  16.2 

2.94 

0.959  5975 

1.0049541 

1.004  7543 

27 

54    0    5-0 

211.89 

Z25.3 

2    8    4.4 

2.96 

0.959  5618 

1.004  5136 

1.004  2324 

31 

54    852.6 

2  11.91 

Z26.6 

2     752.5 

a.97 

0.959  5262 

1.0039109 

1-003  5493 

June 

4 

541740-3 

2  11.93 

126.8 

2     7  40.6 

2.98 

0-959  4908 

1.003  1476 

1.002  7059 

8 

54  26  28.  z 

2  11.96 

—I  27.  z 

—2     7  28.7 

+a.99 

0.959  4554 

1.002  2245 

1.001  7035 

12 

54  35  16.0 

2  1X.98 

127.3 

2     7  16.7 

S.OZ 

0.959  4201 

I.OOI  1431 

1.000  5435 

i6 

54  44    3.9 

2  12.00 

127.5 

2     7     4.6 

3.02 

0.959  3849 

0.999  9050 

0.999  2280 

20 

54  52  51-9 

2  1S.02 

Z27.7 

2    6  52.5 

3.03 

0.959  3498 

0.998  5I3I 

0.997  7607 

24 

55    M0.1 

21S.O4 

127.9 

2     640.3 

3.04 

0.959  3149 

0.9969713 

0.996  1456 

28 

55  1028.3 

axa.06 

-I  28.1 

—2    6  28.1 

4-3.06 

0.959  2801 

0.995  2839 

0.994  3867 

July 

2 

55  19  16.5 

a  12.08 

-1  28.3 

-2    6  Z5.9 

+3.07 

0.959  2455 

0.993  4544 , 

0.99a  4874 
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SATURN. 

GREENWICH  MEAN  NOON. 


Heliocentric 

Logarithm  of  Distance  from 

Date 

4P  ^    ^^  V  ^  ^^  ^^  ^^  ^i^  ^  ^  ^  ^^ 

Longitude, 

Mean  Equinox 

of  Date. 

Daily 
Motion. 

Reduction 
to  Orbit. 

Heliocentric 
Latitude. 

Daily 
Motion. 

Logarithm  of 
Radius  Vec- 
tor. 

Earth— 

A^Vik%^« 

At  Date. 

At  Intermedi- 
ate Date. 

0             t              H 

•      » 

•       *• 

e       f         •• 

w 

July      2 

55  19  16.5 

9  X3.08 

-I  28.3 

-2    6  15.9 

+3.07 

0.959  2455 

0.993  4544 

0.992  4874 

6 

5528    4.8 

3  12. 10 

128.5 

2    6    3.6 

3.09 

0.959  2 1 12 

0.991  4863 

0.9904515 

lO 

55  36  53-3 

2  12.12 

128.7 

2      551-2 

3.Z0 

0.959  1769 

0.989  3833 

0.988  2825 

14 

55  45  41-8 

2  12.14 

I  28.9 

2      538.8 

3.XX 

0.959  1426 

0.987  1498 

0.985  9859 

i8 

55  54  30.4 

3  12.  j6 

I  29.1 

2    5  26.3 

3.13 

0.959  1084 

0.984  7916 

0.983  5680 

22 

56    319-1 

3  13.  Z8 

-129.3 

-2    5  13.8 

+3.14 

0.959  0744 

0.982  3160 

0.981  0364 

26 

56  12    7.9 

3  X2.20 

129.5 

2     5     1.2 

3.15 

0.959  0404 

0.979  7300 

0.978  3978 

30 

56  20  56.7 

3  12.32 

129.7 

2     4  48.6 

3.16 

0.959  0066 

0.977  0406 

0.975  6593 

Aug.     3 

56  29  45.7 

3  12.24 

129.9 

2    4  35-9 

3-x8 

0.958  9729 

0.974  2549 

0.972  8283 

7 

56  38  34.7 

3  12.26 

I  30-1 

2     4  23.2 

3.Z9 

0.958  9394 

0.971  3805 

0.969  9125 

II 

56  47  23.8 

3  12.28 

-I  30.3 

-2     4  10.4 

+3.80 

0.958  9059 

0.968  4256 

0.9669212 

15 

565613.0 

3  X2.30 

130.5 

2    3  57-6 

3.21 

0.958  8726 

0.965  4008 

0.963  8657 

19 

57    5    2.2 

3  12.32 

130.7 

2    3  44-7 

3.33 

0.958  8394 

0.962  3173 

0.960  7574 

23 

57  13  51.5 

212.34 

130.9 

2    331.8 

3.24 

0.958  8063 

0.959  1874 

0.957  ^86 

27 

57  22  40.9 

3  12.36 

I  31.0 

2    3  18.8 

3.25 

0.9587733 

0.956  0225 

0.954  4307 

31 

57  31  30-4 

3  12.38 

-I  31.2 

-2    3    5-8 

-f3.a6 

0.958  7405 

0.952  8347 

0.951  2361 

Sept.    4 

57  40  20.0 

3  Z2.4O 

I  31.4 

2    2  52.7 

3.38 

0.958  7078 

0.949  6366 

0.948  0379 

8 

57  49   9.6 

3  12.42 

I  31.6 

2    2  39.5 

3.29 

0.958  6752 

0.946  4419 

0.944  8506 

12 

57  57  59.4 

3x2.44 

I  31.8 

2    2  26.4 

3.30 

0.958  6427 

0.943  2661 

0.941  6906 

16 

58    649.2 

3  12.46 

I  31-9 

2    2  13.1 

3.32 

0.958  6104 

0.940  1262 

0.938  5749 

20 

58  15  39.1 

3  X2.48 

-I  32.1 

-2    I  59.8 

+3.33 

0.958  5782 

0.937  0388 

0.935  5200 

24 

582429.1 

3  12.50 

I  32.2 

2    I  46.5 

3.34 

0.958  5461 

0.934  0205 

0.932  5422 

28 

58  33  19. 1 

8  13.52 

132.4 

2    I  33.1 

3.35 

0.958  5141 

0.931  0872 

0.929  6576 

Oct.     2 

5842    9.2 

313.54 

I  32.6 

2    I  19.7 

3.36 

0.958  4823 

0.928  2555 

0.926  8830 

6 

58  50  59.4 

3  X2.56 

132.7 

2    I    6.2 

3.38 

0.958  4506 

0.925  5426 

0.924  2366 

lo 

58  59  49.7 

3x2.58 

-I  32.9 

-2    0  52.7 

+3.39 

0.958  4190 

0.922  9673 

0.921  7370 

14 

59    8  40.0 

2  X2.60 

133.0 

2    039.1 

3.40 

0.958  3875 

0.920  5480 

0.919  4023 

18 

59  17  30-4 

3  12.62 

I  33.2 

2    0  25.4 

3.42 

0.958  3562 

0.918  3018 

0.917  2486 

22 

59  26  20.9 

3  X3.64 

I  33.3 

2    0  II. 8 

3-43 

0.958  3250 

0.916  2446 

0.915  2916 

26 

59  35  ".5 

2  X2.65 

133-5 

I  59  58.0 

3.44 

0.958  2939 

0.914  3911 

0.913  5448 

30 

59  44    2.2 

8  X3.67 

-I  33-6 

~i  59  44.2 

+3.45 

0.958  2630 

0.912  7545 

0.912  0217 

Nov.     3 

59  52  52.9 

3  X2.69 

133-8 

I  59  30.4 

3.46 

0.958  2322 

0.9 1 1  3480 

0.910  7350 

7 

60    I  43.7 

3  X2.7Z 

I  33.9 

I  59  16.5 

3.48 

0.958  2015 

0.910  1842 

0.909  6969 

II 

60  10  34.5 

312.73 

134.0 

I  59    2.6 

3-49 

0.958  1709 

0.909  2742 

0.908  9170 

15 

60  19  25.5 

3  X2.75 

134-2 

I  58  48.6 

3.50 

0.958  1405 

0.908  6260 

0.908  4018 

19 

6028  16.5 

8  X2.76 

-I  34.3 

-I  58  34.6 

+3.51 

0.958  1 102 

0.908  2447 

0.908  1550 

23 

6037    7.6 

3  12.78 

134-4 

I  58  20.5 

3.53 

0.958  0800 

0.908  1330 

0.908  1785 

27 

60  45  58.7 

3  12.80 

I  34.6 

I  58    6.4 

3.54 

0.958  0499 

0.908  2915 

0.908  4719 

Dec.     I 

60  54  50.0 

8  12.83 

134-7 

I  57  52.2 

3.55 

0.958  0200 

0.908  7196 

0.909  0342 

5 

61    341.3 

3  X3.84 

134-8 

I  57  38.0 

3.56 

0.957  9902 

0.9094152 

0.909  8622 

9 

61  12  32.6 

8  X3.85 

-I  34-9 

-I  57  23.7 

+3.57 

0.957  9605 

0.910  3741 

0.910  9499 

13 

61  21  24.1 

a  13.87 

I  35.0 

I  57    9.4 

3.59 

0.957  9310 

a9ii  5884 

0.912  2881 

17 

61  30  15.6 

3  X3.89 

135-2 

I  56  55.0 

3.60 

0.957  9016 

0.9130476 

0.913  8651 

21 

61  39    7.2 

3  X3.9X 

135.3 

I  56  40.6 

3.6X 

0.957  8723 

0.914  7391 

0.915  6678 

25 

61  47  58.9 

3  X2.93 

135.4 

I  56  26.1 

3.62 

0.957  8431 

a9i6  6493 

0.917  6820 

29 

61  56  50.6 

3  13.94 

-I  35.5 

—I  56  1 1.6 

+3.64 

0.957  8141 

0.918  7640 

0.919  8936 

33 

62    5  42.4 

3  12.96 

-I  35.6 

-I  55  57.0 

+3.65 

0.957  7852 

0.921  0688 

0.922  2874 
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URANUS. 


GREENWICH  MEAN  NOON. 


Date. 

Heliocentric 

Longitude, 

Mean  Equinoi 

of  Date. 

Daily 
Motion. 

Reduction 
to  Orbit. 

Heliocentric 
Latitude. 

Daily 
Motion. 

Logarithm  of 
Radius  Vec- 
tor. 

Logarithm  of  Distance  from 
Earth— 

At  Date. 

At  Interme- 
diate Date. 

e       >        w 

»f 

H 

«        *         n 

M 

Jan.     4 

299  13  56.6 

40.02 

+9.4 

-033    7-9 

-0.38 

1.295  5^10 

I.3158088 

1. 316  1677 

Z2 

299  19  16.7 

40.01 

9-4 

0  33  II.O 

0.38 

1-295  5368 

I.3164328 

1.3166033 

20 

299  24  36.8 

40.01 

9.4 

033  14.0 

0.38 

1.295  5626 

I.3166784 

1. 316  6577 

28 

299  29  56-9 

4a  01 

9.4 

0  33  16.9 

0.38 

1.295  5883 

I.3165415 

1.316  3311 

Feb.    5 

299  35  16.9 

40.00 

9.4 

0  33  19-9 

0.38 

1.295  6140 

1. 316  0278 

1.3156327 

13 

299  40  36.9 

40.00 

4^4 

-0  33  22.9 

-0.37 

1.2956397 

I.315  1468 

1.3145719 

21 

299  45  56.9 

39.99 

9.4 

0  33  25.9 

0.37 

1.295  6653 

I.3139104 

1.313  1651 

29 

299  51  16.8 

39.99 

9.4 

0  33  28.9 

0.37 

1.2956909 

I-3I2  3395 

1-311  4373 

Mar.    8 

299  56  36.7 

39.99 

9.4 

0  33  31.9 

0.37 

1.295  7164 

1. 310  4617 

1.309  4162 

i6 

300    I  56.6 

39.98 

9-4 

0  33  34-8 

0.37 

1.295  7419 

1.308  3049 

1-307  1323 

24 

300   7  16.4 

39.98 

+9.4 

-0  33  37-8 

-0.37 

1.295  7674 

1.3059035 

1.304  6240 

Apr.     I 

300  12  36.2 

39.97 

9.4 

0  33  40.8 

0.37 

1.295  7928 

1.3032994 

1.301  9350 

9 

300  17  56.0 

39.97 

9.4 

0  33  43.7 

0.37 

1.295  8182 

1.300  5361 

1.299  1085 

»7 

30023  15.8 

39.97 

9-4 

0  33  46.7 

0.37 

1.295  8435 

1.297  6585 

1.296  1930 

as 

300  28  35.4 

39.96 

9.4 

0  33  49.6 

0.37 

1.295  8688 

1.294  7188 

1.293  2428 

May     3 

300  33  55-2 

39.96 

+9.4 

-0  33  52.6 

-0.37 

1.295  8941 

1.291  7715 

X.290  3113 

II 

300  39  14.8 

39.95 

9-4 

0  33  55.5 

0.37 

1.295  9193 

X.  288  8689 

1.287  4513 

19 

3004434.4 

39.95 

9.4 

03358.5 

0.37 

1.295  9445 

1.2860659 

1.284  7201 

27 

300  49  54.0 

39.95 

9.3 

034    1.4 

0.37 

1.295  9696 

1.2834205 

1.282  1736 

June    4 

3005513-5 

39.94 

9.3 

034    4-3 

0.37 

1.2959947 

1.2809853 

1.279  8617 

12 

301    033.1 

39.94 

+9.3 

-034    7.2 

-0.37 

1.296  0198 

i'.278  8088 

1.2778331 

20 

301    552.5 

39r93 

9.3 

0  34  10. 1 

a  36 

1.296  0448 

1.276  9403 

1.2761351 

28 

301  II  12.0 

39.93 

9.3 

03413.0 

0.36 

1.2960698 

1.275  4218 

1.274  8041 

July     6 

301  16  31.4 

39.93 

9.3 

0  34  15.9 

0.36 

1.2960947 

1.274  2853 

1.2738689 

14 

301  21  50.8 

39-92 

9.3 

0  34  18.9 

0.36 

1.296  1 196 

1.273  5578 

1-273  3544 

22 

301  27  10.2 

39.92 

+9.3 

-0  34  21.7 

—0.36 

1.296  1444 

1.273  2598 

1.273  2742 

30 

301  32  29.5 

39.91 

9.3 

0  34  24.6 

0.36 

1.296  1692 

1-273  3974 

1.2736290 

Aug.    7 

301  37  48.8 

39.91 

9.3 

03427.5 

0.36 

1.296  1939 

1.2739679 

1.274  4130 

15 

301  43    8.0 

39.91 

9.3 

0  34  30.5 

0.36 

1.296  2186 

1.2749623 

1.275  6126 

23 

301  48  27.3 

39.90 

9.3 

0  34  33-2 

0.36 

1.296  2433 

1.276  3597 

1.277  1994 

31 

301  53  46-5 

39-90 

+9.3 

-0  34  36.1 

—0.36 

1.296  2679 

1.278  1273 

1.279  13S6 

Sept.   8 

30159    5-6 

39.89 

9.3 

0  34  39.0 

0.36 

1.296  2925 

1.2802286 

1.281  3916 

16 

302    424.7 

39.89 

9.3 

03441.8 

a  36 

1.296  3170 

1.282  6212 

1.2839105 

24 

302    943.8 

39.89 

9-3 

0  34  44.7 

0.36 

1.296  3415 

1.2852525 

1.286  6405 

Oct.     2 

302  15    2.9 

39.88 

9.3 

03447.5 

0.36 

1.296  3660 

1.288  0679 

1.289  5280 

10 

302  20  21.9 

39.88 

+9.3 

-0  34  50.4 

-^35 

1.296  3904 

1. 291  0137 

1.292  5173 

18 

302  25  40.9 

39.87 

9.3 

0  34  53.2 

<^35 

1.296  4148 

1.294  0312 

1.295  5480 

26 

302  30  59.9 

39.87 

9-3 

0  34  56.0 

0.35 

1.2964391 

1.2970608 

1.298  5629 

Nov.    3 

302  36  18.9 

39.87 

9.3 

0  34  58.8 

0.35 

1.2964634 

1.3000479 

1-301  5093 

II 

30241  37.8 

39.86 

9-3 

035    1.7 

0.35 

1.296  4876 

1.302  9402 

1.304  3338 

19 

302  46  56.7 

39.86 

+9.3 

-035    4.5 

-0.35 

1.296  5118 

1.305  6841 

1.3069855 

27 

302  52  15.5 

39.85 

9-3 

035    7-3 

0^35 

1.296  5360 

1.308  2331 

1.309  4220 

Dec.     5 

302  57  34-3 

39.85 

9-3 

035  10. 1 

0.35 

1.296  5601 

1.3105474 

1. 31 1  6042 

13 

303    253.1 

39.85 

9.3 

0  35  12.9 

0.35 

1.296  5842 

1.312  5881 

1.3134950 

21 

303    8  11.9 

39.84 

9.3 

03515.7 

0.35 

1.296  6082 

1.314  3216 

1-3150654 

29 

303  13  30.6 

39.84 

+9.3 

-03518.5 

-0.35 

1.2966322 

1.3157241 

1.316  2948 

37 

3031849.3 

39.83 

+9-3 

-0  35  21.2 

-0.35 

1.296  6561 

1.316  7749 
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NEPTUNE. 

GREENWICH  MEAN  NOON. 


Date. 

Heliocentric 

Longitude, 

Mean  Equinoi 

of  Date. 

Daily 
Motion. 

Reduction 
to  Orbit. 

Heliocentric 
Latitude. 

Daily 
Motion. 

Logarithm  of 
Radius  Vec- 
tor. 

Logarithm  of  1 
Ban 

Distance  from 
.h- 

At  Date. 

At  Intermedi- 
ate Date. 

0     t      t* 

I* 

n 

e       t         M 

ff 

Jan.      4 

112  20  36.5 

az.78 

-29.8 

-0  33  49.1 

40.64 

1.4767116 

1.462  4375 

1.462  2968 

12 

112  23  30.7 

ax.77 

29.8 

0  33  43-9 

0.64 

1.4767140 

1.462  2300 

1.462  2381 

20 

112  2624.9 

ai.77 

29-7 

0  33  38.8 

0.64 

1.476  7165 

1.462  3217 

1.462  4800 

28 

II22919.I 

21,77 

29.7 

0  33  33-7 

0.64 

1.476  7189 

1.462  71 14 

1-463  0143 

Feb.     5 

112  32  13.3 

21,77 

29.6 

0  33  28.6 

0.64 

1.476  7214 

1.463  3868 

1.463  8267 

13 

"2  35   7*5 

21,77 

-29.5 

~o  33  23.5 

40.64 

1.476  7239 

1.464  3314 

1.464  8982 

21 

112  38     1.6 

31.77 

29.5 

0  33  18.4 

0.64 

1.476  7264 

1.465  5238 

1.466  2043 

29 

112  40  55.8 

ai.77 

29.4 

0  33  13-3 

0.64 

1.476  7289 

1.466  9354 

1.4677130 

Mar.    8 

112  43  50.0 

ai.77 

29-3 

0  33    8.2 

0.64 

1.4767314 

1.468  5330 

1.469  3910 

z6 

112  46  44.1 

21.77 

29.2 

033    3-1 

0.64 

1-47C  7339 

1.470  2825 

1.471  2024 

24 

1124938-3 

21,77 

—29.2 

-0  32  57.9 

+0.64 

1.4767364 

1.472  1458 

1-473  1077 

Apr.     I 

112  52  32.5 

21,77 

29.1 

0  32  52.8 

0.64 

1.476  7389 

1.474  0834 

1.475  0683 

9 

112  5526.6 

21,77 

29.0 

0  32  47.7 

0.64 

1.476  7414 

1.476  0580 

1.477  0480 

I? 

112  58  20.8 

21,77 

29.0 

0  32  42.6 

0.64 

1.476  7439 

1.4780335 

1.479  0096 

25 

113     I  14-9 

21,77 

28.9 

0  32  37.5 

a64 

1.476  7465 

1.479  9717 

1.480  9157 

May     3 

113   4    9-0 

21,77 

-28.8 

-0  32  32.3 

40.64 

1.476  7490 

1.481  8378 

1.482  7344 

II 

113   7    3-1 

21,77 

28.8 

0  32  27.2 

0.64 

X.476  7516 

T.483  6020 

1.484  4370 

19 

"3    9  57-3 

21,77 

28.7 

0  32  22.1 

0.64 

1.476  7541 

1.485  2358 

1-485  9950 

27 

113  12  51.4 

ax.77 

28.7 

0  32  17.0 

0.64 

1.476  7567 

1.486  7118 

1-487  3837 

June    4 

"31545-5 

ai.76 

28.6 

0  32  II. 8 

0.64 

1.476  7592 

1.488  0084 

1.488  5837 

12 

113  18  39.6 

ax.76 

-28.5 

-0  32    6.7 

40.64 

1.476  7618 

1.489  1073 

1-489  5772 

20 

113  21  33-7 

21.76 

28.4 

0  32    1.6 

0.64 

1.476  7644 

1.4899915 

1.490  3488 

28 

1132427.8 

az.76 

28.4 

0  31  56.4 

0.64 

1.476  7670 

1.490  6481 

1.490  8884 

July     6 

113  27  21.9 

ax.  76 

28.3 

0  31  51-3 

0.64 

1.476  7696 

1.491  0689 

1.491  1888 

14 

113  3016.0 

ax.76 

28.2 

0  31  46.2 

0.64 

1.476  7722 

1.491  2475 

1.49X  2446 

22 

1133310.1 

ax.76 

-28.2 

-0  31  41.0 

40.64 

1.476  7748 

1. 491  1804 

1.491  0554 

30 

113  36   4-2 

ax.  76 

28.1 

0  31  35-9 

0.64 

1.476  7774 

1.490  8697 

1.4906235 

Aug.    7 

"33858.3 

ax.76 

28.1 

0  31  30.7 

0.64 

1.476  7800 

1.490  3178 

1-4899537 

15 

"34152.4 

ai.76 

28.0 

0  31  25.6 

0.64 

1.476  7826 

1.489  5324 

1.4890554 

23 

113  44  46.4 

ai.76 

27.9 

0  31  20.4 

0.64 

1.476  7852 

1.488  52^5 

1.487  9417 

31 

"34740-5 

ax.76 

-27.8 

-0  31  15-3 

40.64 

1.476  7878 

1.487  3092 

1.486  6291 

Sept.   8 

"35034-6 

ax.76 

27-7 

0  31  10,2 

0.64 

1.476  7904 

1.485  9036 

1.485  1353 

16 

1135328.6 

ax.76 

27.7 

0  31    5.0 

0.64 

1.476  7930 

1-484  3273 

1.483  4832 

24 

113  56  22.7 

ai.76 

27.6 

0  30  59.9 

Oi64 

1.476  7956 

X.482  6068 

1.481  7017 

Oct.     2 

"35916.7 

ax.76 

27.5 

0  30  54-7 

0.64 

1.476  7983 

1.4807715 

1.479  8199 

10 

Z14    2  10.8 

ax.76 

-27-5 

-0  30  49.6 

40.64 

1.476  8009 

1.478  8505 

1.477  8676 

18 

114    5    4-8 

az.76 

27.4 

0  30  44.4 

0.64 

1.476  8036 

1.476  8763 

1.475  8818 

26 

114    758.9 

ai.75 

27-3 

0  30  39-3 

0.64 

1.476  8063 

1.474  8886 

1.4739013 

Nov.    3 

114  10  52.9 

ax.75 

27.3 

0  30  34.1 

0.64 

1.476  8090 

1.472  9244 

1.47 1  9629 

II 

114  13  46.9 

az.75 

27.2 

0  30  29.0 

0.64 

1.476  81 17 

1.471  0219 

1.470  1065 

19 

114  1640.9 

ax.  75 

—27.1 

-0  30  23.8 

40.65 

1.476  8144 

1.469  2217 

1.468  3724 

27 

114  19  35.0 

ai.75 

27.0 

0  30  18.7 

a65 

1.4768171 

1.467  5630 

1.466  7976 

Dec.    5 

1 14  22  29.0 

ax.75 

27.0 

0  30  13-5 

0.65 

1.4768198 

1.466  0807 

1.4654167 

13 

1142523.0 

ax.75 

26.9 

0  30    8.3 

0.65 

1.476  8225 

1.464  8097 

1.464  2633 

21 

114  28  17.0 

ai.75 

26.8 

0  30    3.2 

0.65 

1.476  8252 

1.463  7806 

1.463  3642 

29 

114  31  II.O 

ai.75 

-26.8 

—0  29  58.0 

40.65 

1.476  8279 

1.463  0163 

1.462  7389 

37 

"4  34    5-0 

ax.75 

-26.7 

-0  29  52.9 

40.65 

1.476  8307 

1.462  5337 

[Eph  la] 


200 


SUN'S  CO-ORDINATES,  1912. 


FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 


X 

Reduc. 

to 
Mean 

Y 

Reduc. 

to 
Mean 

z 

Reduc. 

to 
Mean 

Date. 

True  Equinox. 

Eq'x  ol 
Jan.  0. 

True  Equinox. 

Eq'x  ol 
Jan.  0. 

True  Equinox. 

Eq'x  of 
Jan.  0. 

Noon. 

Midnight. 

Noon. 

Noon. 

Midnight. 

Noon. 

Noon. 

Midnight. 

Noon. 

Jan.  X 

+O.Z662589 

+0.1748693 

+34« 

-0.889  0063 

-0.8876099 

-  88 

-0.385  6784 

-0.385  0724 

+352 

2 

0.183  4^5^ 

0. 192  0479 

331 

0.880  X447 

0.884  6x  XO 

84 

0.3844365 

0.3837709 

353 

3 

0.2006149 

0.209  1664 

32  X 

0.883  0089 

0.881  3384 

80 

0.3830756 

0.382  3507 

353 

4 

0.217  701^ 

0.2262199 

3x0 

0.879  5996 

0.877  7928 

76 

O.38Z  5963 

0.3808x24 

354 

5 

0.2347208 

0.243  2037 

300 

0.8759x81 

0.873  9755 

73 

0.3799991 

0.379  1564 

354 

6 

fo.251  6679 

+0.260  1 128 

+290 

-0.871  9653 

-0.869  8876 

-  70 

-0.3782844 

-0.377  3832 

+354 

7 

0.268  5378 

0.276  9423 

280 

0.867  7424 

0.865  5298 

67 

0.3764527 

0.3754931 

354 

8 

0.285  3256 

0.293  6871 

270 

0.863  2499 

a86o  9031 

64 

0.374  5043 

0.3734865 

354 

9 

0.3020262 

0.3103423 

260 

0.858  4895 

0.856  0090 

62 

0.3724396 

0.371  3638 

354 

xo 

0.3186346 

0.3269025 

250 

0.853  4619 

0.850  8483 

60 

0.370  2591 

0.369x256 

354 

ZI 

+0-335  1454+0.343  3626 

+240 

-0.848  X685 

-0.845  4225 

-58 

-0.3679634 

-0.3667725 

+353 

12 

0.3515535  0.3597173 

230 

0.842  6106 

0.839  7329 

56 

0.365  5530 

0.364  3049 

352 

13 

0.3678535 

0.3759614 

220 

0.836  7897 

0.833  78x2 

55 

0.3630283 

0.361  7235 

351 

14 

0.384  0402 

0.3920893 

2X0 

0.8307075 

0.827  5690 

54 

0.360  3905 

0.3590293 

350 

15 

0.400  X080 

0.408  0958 

201 

0.824  3658 

0.821  0982 

53 

0.357  6399 

0.3562226 

348 

z6 

-t-0.416  0520 

+0.423  9758 

+191 

-0.8x7  7664 

-0.8x4  3707 

-  52 

-0.354  7774 

-0.353  3044 

+346 

17 

0.431  8667 

0.4397241 

X82 

0.8x09116 

0.807  3893 

52 

0.351  8039 

0-350  2760 

344 

i8 

0.4475472.  0.4553355 

173 

0.803  8038 

0.800  1554 

52 

0.348  7206 

0.347  1378 

342 

X9 

0.463  0882'  0.470  8047 

164 

0.7964445 

0.792  67  z6 

52 

0.345  5279 

0.343  891 1 

339 

20 

0.478  4844 

0.486  1268 

155 

0.788  8369 

0.784  9407 

52 

0.342  2275 

0-3405371 

337 

21 

4-0.493  7313 +0.501  2971 

+X46 

-0.780  9833 

-0.776  965  X 

-  52 

-0.3388202 

-0.3370769 

+334 

22 

0.508  8237'  0.5Z6  3104 

137 

0.772  8865 

0.768  7477 

53 

0.335  3073 

0.333  5"6 

331 

23 

0.523  7566 

0.531  16x9 

X29 

0.764  5491 

0.760  2912 

54 

0.33x6899 

0.3298424 

328 

24 

0.538  5256 

0.5458471 

Z20 

0.755  9742 

0.751  5986 

55 

0.327  9693 

0.326  0708 

325 

25 

0.553  1259 

0.560  36x5 

XI2 

0.747  X648 

0.742  6732 

56 

0.324  1470 

0.322  1980 

321 

26 

+0.567  5532 

+0.574  7005 

+X04 

-0.738  124X 

-0.733  5x79 

-  57 

-0.320  224  X 

-0.3182255 

+317 

27 

0.581  8029 

0.588  8598 

96 

0.728  855X 

0.724  1362 

59 

0.316  2024 

0.314  1548 

313 

28 

0.595  8709  0.602  8356 

88 

0.719  36x4 

0.714  53" 

60 

0.3x2  0830 

0.3099872 

309 

29 

0.609  7534  0.616  6237 

81 

0.709  6458 

0.704  7059 

62 

0.307  8675 

0.305  7243 

304 

30 

0.623  4462 

0.630  2204 

74 

0.69971x9 

0.694  6642 

64 

0.3035576 

0.30X  3677 

300 

31 

+0.636  9459  +0.643  6220 

+  67 

-0.689  563  X 

-0.684  4091 

-  66 

-0.299  1547 

-0.296  9187 

+295 

Feb.  I 

0.650  2485'  0.656  8249 

60 

0.679  2025 

0.673  9439 

68 

0.294  6599 

0.292  3785 

290 

2 

0.663  3508  0.669  8256 

53 

0.668  6336 

0.663  27x9 

71 

0.290  0748 

0.287  7488 

285 

3 

0.676  2489  0.682  6204 

47 

a657  8592 

0.652  3958 

73 

0.285  4008 

0.2830308 

280 

4 

0.688  9395  0.695  2059 

1 

41 

0.646  8822 

0.641  3x89 

76 

0.280  6391 

0.278  2258 

274 

5 

+0.70Z  4190+0.707  5784 

+  35 

-0.635  7063 

-0.630  0447 

-78 

-0.275  7912 

-0.273  3353 

+269 

6 

0.7136836 

0.7x97342 

29 

0.624  3345 

0.6x8  576X 

81 

0.2708583 

0.268  3605 

263 

7 

0.725  7297 

0.731  6697 

24 

0.6x2  7699 

0.606  9x64 

83 

0.265  8420 

0.263  3029 

257 

8 

0.737  5536 

0.743  381 1 

19 

0.601  0Z59 

0.595  0688 

86 

0.260  7434 

a  258  1637 

251 

9 

0.749  Z5X6 

0.754  8648 

14 

0.589  0757 

0.5830371 

89 

0.255  5640 

0.252  9446;   245 

zo 

+0.760  5200 

+0.7661x68 

+  9 

-0.5769534 

-0.5708249 

-  92 

-0.250  3056 

-0.2476472]  +239 

ZI 

0.771  6548 

0.777  1337 

5 

0.564  6521 

0.558  4356 

95 

0.244  9695 

0.242  2729 

233 

Z2 

0.782  5530 

0.787  9Z2X 

+   X 

0.552  1758 

0.545  8733 

98 

0.239  5574 

0.236  8233 

226 

13 

0.793  2x07 

0.798  4483 

-  3 

0.539  5285 

0.533  »4i9 

lOX 

0.234  0708 

0.23  X  3002 

220 

M 

0.803  6245 

0.808  7389 

7 

0.526  7141 

0.520  2454 

X04 

0.228  5x17 

a225  7054 

213 

15 

+0.813  7912 

+0.818  7809 

—  ZZ 

-0.5137365 

-0.507  Z878 

-X07 

-0.22288x6 

-0.220  0406 

+206 

16 

+0.823  7075 

+0.828  5707 

-  14 

|-o.  500  6000 

-0.493  9736 

—no 

-0.217  1825 

-0.2  z  4  3076 

+Z99 

|Eph  13] 


SUN'S  CO-ORDINATES,  1912. 


201 


FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 


X 

Rednc, 

to 
Mean 

Y 

Rednc 

to 
Mean 

z 

Rednc. 

to 
Mean 

Date. 

True  Eqoinoz. 

Eq'x  of 
Jan.o. 

Trae  Equinox. 

Eq'x  ol 
Jan.  0. 

Noon. 

Ttue  Equinox. 

Eq'x  of 
Jan.  0. 

iV«M». 

Midnight. 

Noon. 

Noon. 

Midnight, 

Noon, 

Midnight. 

Noon, 

Feb.  i6 

+0.823  7075 

•+0.828  5707 

-14 

l-o.  500  6000 

-0.493  9736 

— XIO 

-0.217  1825 

-0.214  3076 

+199 

17 

0-833  3701 

0.838  Z054 

17 

0.487  3091 

0.480  6070 

XI3 

0.21 1  4162 

0.208  5085 

192 

18 

0.842  7762 

0.847  3820 

20 

0.473  8678 

0.467  0922 

116 

0.205  5847 

0.202  6450 

184 

19 

0.851  9225 

0.856  3974 

23 

0.460  2808 

0.453  4340 

119 

0.1996897 

0.196  7190 

177 

20 

0.860  8063 

0.865  1493 

25 

0.446  5524 

0.439  6366 

122 

O.X937332 

0.1907326 

169 

21 

fo.869  4256 

+0.873  6350 

-27 

-0.432  6872 

-0.425  7048 

-125 

-0.187  7174 

-0.1846878 

+161 

22 

0.877  7772 

0.881  8520 

29 

0.418  6900 

O.411  6434 

128 

0.18 1  6442 

0.1785868 

153 

23 

0.885  8591 

0.889  7983 

31 

0.404  5656 

0.3974571 

131 

O.X755159 

0.172  4316 

145 

24 

0.893  P^^ 

0.897  47^6 

33 

0.390  3184 

0.383  1502 

134 

0.1693343 

0. 166  2242 

137 

25 

0.901  2053 

a  904  8700 

34 

0.3759532 

0.3687279 

X37 

0.163  IO16 

a  159  9667 

129 

26 

fo.908  4656 

+0.9119920 

-35 

-0.361  4748 

-0.354  1946 

-140 

-0.156  8198 

-0.X536612 

+121 

27 

0.9154488 

0.918  8359 

36 

0.3468877 

0.3395548 

143 

0.150  491 1 

0.1473098 

"3 

a8 

0.922  1531 

0.925  4003 

36 

0.332  1964 

0.324  81 31 

146 

0.1441174 

0.140  9143 

105 

29 

0.928  5773 

0.931  6839 

37 

0.317  4056 

0.3099744 

149 

0.1377006 

0.1344767 

97 

Mar.  X 

0.934  7200 

0.937  6853 

37 

0.302  5200 

0.295  0427 

152 

O.131  2428 

0.127  9991 

88 

2 

+0.940  5798 

+0.943  4033 

-37 

-0.287  5432 

—0.2800222 

-155 

-0.1247458 

-O.I2I  4831 

+  80 

3 

0.946  1557 

0.948  8366 

36 

0.272  4801 

0.2649175 

158 

O.I182112 

O.I  14  9306 

71 

4 

0.951  4460 

0.953  9838 

36 

0.257  3348 

0.249  7326 

161 

O.III  6413 

0.1083435 

62 

5 

0.956  4498 

0.9588437 

35 

0.242  II 15 

0.234  4720 

163 

0.1050374 

O.IOI  7235 

53 

6 

0.961  1654 

0.963  4147 

34 

0.226  8145 

a2X9  1397 

166 

0.098  4018 

0.095  0724 

44 

7 

fo.965  5915 

+0.967  6956 

-33 

-0.2 1 1  4482 

-0.203  7404 

-168 

-0.091 7358 

-0.088  3922 

+  35 

8 

0.969  7269 

0.971 6851 

32 

0.196  0169 

0.1882784 

171 

ao85  0418 

ao8x  6849 

26 

9 

0.973  570X 

0.975  3818 

31 

0.1805254 

0.1727584 

173 

0.078  3216 

0.074  9523 

17 

10 

0.977  1200 

0.978  7846 

29 

0.164  9781 

0.157  1849 

176 

0.071  5771 

0.068  1963 

+  8 

xz 

0.980  3754 

0.981  8923 

27 

0.1493796 

0.14 1  5627 

178 

ao64  8102 

o.o6x  4191 

-   X 

12 

+0.983  3353 

+0.984  7042 

-25 

-0.1337348 

-0.1258966 

-181 

-0.058  0232 

—0.054  6227 

—  10 

13 

0.985  9988 

0.987  2191 

23 

0.1 18  0486 

0.110  1914 

183 

ao5i  2x79 

0.047  8091 

19 

14 

0.988  3650 

0.989  4363 

21 

0. 102  3255 

0.09445x7 

186 

0.044  3966 

a  040  9805 

29 

15 

0.990  4330 

0.991  3550 

18 

0.086  5705 

0.078  6826 

188 

0.037  5612 

0.034  1390 

38 

16 

0.992  2023 

0.992  9749 

X5 

0.070  7887 

0.062  8894 

190 

0.030  714 1 

0.027  2868 

47 

17 

+0.993  6727 

+0.994  2956 

—12 

-0.0549851 

-0.047  0765 

—192 

-0.0238573 

—0.020  4260 

-56 

18 

0.994  8435 

0.995  3x64 

9 

0.039  1643 

0.031  2491 

194 

0.016  9931 

0.013  5589 

65 

X9 

0.995  7x43 

0.996  0373 

5 

0.023  3316 

-0.015  4123 

196 

0.010  1236 

—0.006  6876 

74 

20 

0.996  2854 

0.996  4587 

—  2 

-0.007  4920 

+0.000  4286 

198 

-0.003  251 1 

+0.000  1856 

83 

2X 

0.996  5571 

0.996  5806 

+  2 

+0.008  3491 

0.016  2688 

200 

+0.003  6222 

0.007  0584 

92 

22 

+0.996  5293 

+0.996  4033 

+  6 

+0.024  187I  +0.032  1032 

—202 

+0.010  4939  +0.013  9286 

-lOI 

23 

0.996  2026 

0.995  9273 

10 

0.040  OI65I  0.0479266 

204 

0.017  3621 

0.020  7942 

no 

24 

0.995  5776 

0.995  1536 

14 

0.055  8329 

0.063  7347 

206 

0.024  2245 

0.027  6528 

119 

25 

0.994  6553 

0.994  0828 

X9 

0.071  6313 

0.079  5221 

207 

0.031  0788 

0.034  5023 

127 

26 

0.993  4364 

0.992  7 161 

24 

0.0874066 

0.095  2842 

209 

0.037  9230 

0.041  3406 

136 

27 

+-a99i  9222 

+0.991  0548 

+29 

+0.103  1544 

+0.1 1 1  0165 

—2x0 

+0.044  7550 

+0.048  1659 

-145 

28 

0.990  1139 

0.9890996 

34 

0. 118  8701 

0.126  7146 

211 

0.051  5730 

0.054  9761 

154 

29 

0.988  0121 

0.986  8516 

39 

0.X34  5494 

0.142  3740 

2X2 

0.058  3750 

0.061  7694 

z6a 

30 

0.985  6183 

0.984  3123 

44 

0.X50  1878 

0.1579903 

214 

0.065  159X 

0.068  5439 

171 

31 

0.982  9337 

0.981  4828 

50 

0.1657810 

O.X73  5594 

215 

0.071  9235 

0.075  2977 

179 

Apr.  X 

+0-979  9597 

+0.978  3644 

+55 

+o.z8i  3249+0.1890770 

—216 

+0.078  6664 

+0.082  0292 

-x88 

2 

+0.976  6970 

+0.974  9578 

+61 

1+0.1968x52 

+0.204  5390 

-217 

+0.085  3859 

+0.088  7364 

-196 
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SUN'S  CO-ORDINATES,  1912. 


FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 


X 

Rednc. 

to 
Mean 

Y 

Reduc. 

to 
Mean 

z 

Rednc. 

to 
Mean 

Date. 

True  Eqninox. 

Eq'z  of 
Jan.  0. 

True  Equinox. 

Eq'z  of 
Jan.  0. 

True  Equinox. 

Eq'x  of 
Jan.  0. 

Noon. 

Midnight. 

Noon. 

Noon. 

Midnight. 

Noon. 

Noon. 

Midnight. 

Noon. 

Apr.  I 

+0.979  9597 

+0.978  3644 

+  55 

+O.181  3249 

+0. 189  0770 

—216 

+0.078  6664 

+0.082  0292 

-188 

2 

0.976  6970 

0.974  9578 

61 

0.196  8152 

0.204  5390 

217 

0.085  3859 

0.088  7364 

196 

3 

0.973  1469 

0.971  2645 

67 

0.212  2478 

0.219  9412 

218 

0.092  0805 

0.095  4x79 

205 

4 

0.969  3106 

0.967  2853 

73 

0.227  6186 

0.235  2794 

219 

0.098  7483 

0.102  0715 

213 

5 

0.965  1888 

0.963  0214 

79 

0.242  9231 

0.250  5492 

220 

0.1053873 

0.1086956 

221 

6 

+0.960  7831 

+0.958  4740 

+  86 

+0.258  1 57 1 

+0.265  7462 

—221 

+O.III  9960+0.115  2882 

—229 

7 

0.956  0943 

0.953  6442 

93 

0.273  3161 

0.280  8664 

222 

0. 1 18  572  X 

0.12 1  8476 

237 

8 

0.951  1240 

0.948  5337 

100 

a288  3963 

0.295  9053 

223 

0.125  1143 

0.128  3719 

245 

9 

0.945  8736 

0.9431438 

107 

0.303  3928 

0.3108583 

224 

0.13 1  6202 

0.1348590 

253 

lO 

0.940  3445 

0.937  4760 

"4 

0.318  3011 

0.325  7209 

225 

0.1380880 

0.14 1  3071 

261 

II 

+0.934  5384 

+0.931  5319 

+121 

+0.333  1171 

+0.3404892 

—226 

+0.144  5159 

+0.147  7142 

—269 

12 

0.928  4568 

0.925  3133 

129 

0.347  8365 

0.355  1583 

226 

0.150  9019 

0.1540787 

276 

13 

0.922  1017 

0.918  8221 

137 

0.362  4542 

0.3697239 

227 

0.1572442 

0.  x6o  3983 

284 

M 

0.9154749 

0.912  0603 

145 

0.3769666 

0.384  1818 

227 

0.1635407 

0.16667x2 

291 

15 

0.908  5786 

0.905  0299 

153 

0.391  3688 

0.3985271 

227 

0.1697895 

0.1728954 

298 

i6 

+0.901  4146 

+0.897  7330 

+161 

+0.405  6563 

+0.412  7558 

-227 

+0.1759887 

+0.179  0691 

-305 

17 

0.893  9854 

0.890  1720 

169 

0.4x98250 

a426  8632 

227 

0.182  1363 

0.185  1902 

312 

i8 

0.886  2934 

0.882  3499 

178 

0.433  8701 

0.4408451 

227 

0.1882304 

0.191  2567 

319 

19 

0.878  3418 

0.874  2693 

187 

0.447  7877 

0.454  6973 

227 

0. 194  2689 

0.1972669 

326 

20 

0.870  1328 

0.865  9328 

196 

0.461  5735 

0.468  4156 

226 

0.200  2503 

0.203  2189 

332 

21 

fo.86i  6696 

+0.857  3437 

+205 

+0.475  2232 

+0.481  9959 

-225 

+0.206  1725 

+0.209  1109 

-339 

22 

0.852  9554 

0.848  5050 

214 

0.488  7331 

0.495  4344 

224 

0.2120339 

0.214  9412 

345 

23 

0.843  9931 

0.839  4200 

223 

0.502  0994 

0.5087274 

224 

0.217  8327 

0.2207081 

351 

24 

0.834  7862 

0.830  0920 

233 

0.515  3180 

0.521  8710 

223 

0.223  5673 

0.226  4 1 01 

357 

25 

0.825  3379 

0.820  5241 

243 

0.528  3858 

0.534  8620 

222 

0.229  2364 

0.232  0458 

363 

26 

fo.8156511 

+0.810  7194 

+253 

+0.541  2992 

+0.5476971 

—221 

+0.234  8383 

+0.237  6136 

-369 

27 

0.805  7294 

0.8006814 

263 

0.5540551 

0.560  3728 

220 

0.240  3716 

0.243  1121 

375 

28 

0.795  5758 

0.7904130 

273 

0.5666499 

0.572  8860 

219 

0.245  8350 

0.248  5401 

380 

29 

0.785  1934 

0.7799174 

283 

0.5790807 

0.585  2337 

218 

0.251  2273 

0.2538963 

385 

30 

0.774  5855 

0.769  1979 

294 

0.591  3445 

0.597  4126 

216 

0.2565470 

0.259  1792 

390 

May  I 

+0.7637551 

+0.758  2574 

+305 

+0.603  4377 

+0.6094196 

-215 

+0.261  7927 

+0.264  3875 

-394 

2 

0.752  7051 

0.747  0987 

316 

0.615  3578 

0.621  2517 

213 

0.2669634 

0.2695201 

398 

3 

0.741  4387 

0.735  7254 

327 

0.627  10 II 

0.632  9056 

211 

0.2720575 

0.274  5755 

402 

4 

0.7299591 

0.724  1403 

338 

0.638  6648 

0.644  3784 

209 

0.277  0738 

0.279  5524 

406 

5 

0.718  2693 

0.712  3465 

349 

0.650  0459 

0.655  66681   207 

0.282  Olio 

0.284  4495 

410 

6 

+0.706  3723 

+0.700  3472 

+360 

+0.661  2409 

+0.6667677  —204 

+a286  8676 

+0.289  2652 

-413 

7 

0.694  2716 

0.688  X459 

371 

0.672  2469 

0.677  6780   202 

0.291  6422 

a293  9984 

417 

8 

0.681  9705 

0.675  7459 

383 

0.6830606 

0.688  3944 

199 

0.296  3337 

0.2986477 

420 

9 

0.669  4726 

0.663  1509 

394 

0.693  6789 

0.6989138 

196 

0.3009404 

0.303  2 1 17 

424 

zo 

0.6567812 

0.650  3641 

406 

0.704  0988 

0.709  2334 

193 

0.3054614 

0.3076892 

427 

II 

+0.643  8999 

+0.637  3892 

+418 

+0.714  3172 

+0.719  3500 

-190 

+0.3098950 

+0.3120786 

-43X 

12 

0.630  8324 

0.624  2299 

430 

0.724  3312 

0.729  2605 

186 

0.3M  2399 

0.3163787 

434 

13 

0.617  5823 

0.610  8901 

442 

0.734  1375 

0.738  9619 

182 

0.318  4948 

0.320  58S I 

437 

14 

0.604  1537 

0.597  3737 

454 

0.743  7333 

0.7484513 

178 

0.322  6585 

0.3247057 

440 

15 

0.5905505 

.0.5836847 

466 

0.753  "55 

0.757  7256 

174 

a  326  7296 

0.3287300 

442 

i6 

+0.5767769 

+0.5698276 

+479 

+0.762  2813 

+0.766  7822 

—170 

1+0.3307067 

+0.3326597 

-444 

17 

+0.562  8373 

+0.555  8066 

+491 

+0.771  2280 

+0.7756183 

-166 

+0.334  5887 

+0.3364935 

-446 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 


X 

Reduc, 

to 
Mean 

Y 

Rednc. 

to 
Mean 

z 

Reduc. 

to 
Mean 

Date. 

True  Equinox. 

Eq'x  of 
Jan.o. 

True  Equinox. 

Eq'x  ol 
Jan.  0. 

True  Equinox. 

Eq'x  of 
Jan.o. 

Noam. 

Midnight. 

Noon, 

Noon. 

Midnight. 

Noon. 

Noon. 

Midnight. 

Noon. 

May  17 

-10.5628373 

+0.555  8066 

+491 

+a77i  2280 

+0.775  6183 

-166 

+0.334  5887 

+0.3364935 

-446 

18 

0.5487361 

0.541  6263 

504 

0.779  9528 

0.7842312 

161 

0.338  3741 

0.340  2304 

448 

19 

0.5344778 

0.5272912 

516 

0.788  4533 

0.792  6187 

156 

0.3420622 

0.343  8693 

449 

20 

0.5200672 

0.5128062 

529 

0.7967271 

0.800  7783 

151 

0.3456517 

0.3474092 

450 

21 

0.505  5087 

0.498  1753 

541 

0.804  7720 

0.808  7081 

X46 

0.349  1418 

0.3508493 

451 

22 

[fo.490  8067 

+0.483  4035 

+554 

+0.812  5863 

+0.816  4062 

—140 

+0.352  5316 

+0.354  1887 

-452 

23 

0.475  9663 

0.468  4956 

566 

0.820  1677 

0.823  8708 

X34 

0.3558204 

0.3574267 

452 

24 

0.460  9919 

0.453  4558 

579 

0.827  5151 

0.831  1003 

Z28 

0.3590074 

0.360  5624 

452 

25 

0.445  8879 

0.438  2886 

591 

0.834  6264 

0.838  0931 

121 

0.362  09x7 

0.3635953 

452 

26 

0.430  6586 

0.422  9984 

604 

0.841  5003 

0.844  8477 

114 

0.3650731 

0.366  5249 

452 

27 

fO.4153086 

+0.407  5896 

+617 

+0.848  1 351 

+0.851  3623 

—107 

+0.3679507 

+0.3693505 

-451 

28 

0.3998419 

0.3920662 

630 

0.854  5292 

0.857  6358 

100 

0.3707241 

0.3720715 

450 

29 

0.3842630 

0.3764328 

643 

0.8606817 

0.863  6^7 

92 

0.373  3925 

0. 374  6872 

449 

30 

0. 368  5760 

0.3606932 

655 

0. 866' 5907 

0.869  4535 

84 

0.375  9554 

0.377  197X 

448 

31 

0.352  7B50 

0.3448518 

668 

0.872  2550 

0.874  9950 

76 

0.3784123 

0.3796008 

447 

June  i 

40,336  8943 

+0.3289129  +681 

+0.877  6733 

+0.880  2896 

-  68 

40.3807625 

+0.381  8975 

-445 

2 

0.320  9081 

0.312  8804 

694 

0.882  8438 

0.885  3358 

60 

0. 383  0056 

0.384  0866 

443 

3 

0.3048305 

0.296  7590 

706 

0.887  7654 

0.8901325 

51 

0.385  1406 

0.386  1675 

441 

4 

0.288  6663 

0.280  5529 

719 

0.892  4368 

0.894  6782 

42 

0.387  1673 

0.388  1398 

439 

5 

0.272  4194 

0.264  2663 

731 

0.896  8564 

0.8989714 

33 

0.3890850 

0.3900027 

437 

6 

+0.2560943 

+0.2479038 

+743 

+0.901  0230 

+0.903  0109 

-  23 

+0.3908928 

+0.391  7554 

-434 

7 

0.2396953 

0.231  4696 

755 

0.9049351 

0.906  7955 

13 

0.392  5904 

0.393  3978 

431 

8 

0.223  2272 

0.2149685 

767 

0.908  5919  0.9x0  3241 

-  3 

0.394  1774 

0.3949291 

428 

9 

0.206  6943 

0.1984052 

779 

0.91 1  9920  0.9135954 

+  8 

0.3956530 

0.3963490 

425 

zo 

0.190  1016 

O.181  7842 

791 

0.915  1341 

0.916  6080 

19 

0.397  0x69 

0.397  6567 

422 

II 

+o- 173  4535 

+0.165  1102 

+802 

+0.918  0170 

+0.919  3610 

+  30 

+0.398  2683 

+0.3988517 

-419 

12 

0.1567549 

0.1483883 

814 

0.920  6399 

0.921  8535 

41 

0.3994068 

0.3999336 

415 

13 

0.Z400X09 

O.13X  6234 

825 

0.923  0017 

0.924  0845 

53 

0.400  4320 

0.400  9020 

4" 

»4 

0.1232264 

0.1 14  8205 

836 

0.925  1017 

0.926  0532 

65 

0.401  3436 

0.401  7566 

407 

15 

0.1064064 

0.097  9848 

847 

0.9269389'  0.9277589 

1 

77 

0.402  14x0 

0.402  4969 

403 

16 

4-0.089  5564 

+0.081  1218 

+858 

+0.928  51 3 1  +0.929  2013 

+  89 

+0.4028241 

+0.403  1227 

-398 

17 

0.072  6817 

0.064  2366 

869 

0.929  8235 

0.930  3798 

102 

0.403  3926 

0.403  6338 

393 

18 

0.055  7872 

0.047  3343 

879 

0.930  8702 

0.931  2947 

"5 

0.403  8464 

0.404  0305 

388 

19 

0.038  8783 

0.030  4200 

889 

o.93»  6534 

0.931  946  X 

128 

0.404  1859 

0.404  3127 

383 

20 

0.021  9599 

+0.0134987 

899 

0.932  1730 

0.932  3340 

141 

0.404  4x08 

0.404  4804 

377 

21 

fo.005  0369 

-0.003  4247 

+909 

fo.932  4293;+o.932  4589 

+155 

+0.404  52x4 

+0.404  5340 

-371 

22 

-0.01 1  8856 

0.020  345^   918 

0.932  4229 

0.932  32x2 

169 

0.404  5180 

0.404  4735 

365 

23 

0.028  8033 

0.037  2587 

927 

0.932  1538 

0.931  9209 

183 

0.404  4005 

0.404  2991 

359 

24 

0.045  71 1 1 

0.054  '600 

936 

0.93Z  6226 

0.931  2589 

197 

0.404  1694 

0.404  on  3 

352 

25 

0.062  6049 

0.071  0450 

945 

0.930  8299 

0.930  3355 

212 

0.403  8249 

0.403  6102 

345 

26 

-0.079  4799 

—0.0879090 

+953 

+0.929  7759 

+0.929  151 X 

+227 

+0.403  3672 

+0.403  0960 

-338 

27 

0.096  3318 

0.1047477 

961 

0.9284613 

0.927  7064 

243 

0.402  7965 

0.402  4688 

331 

28 

0.113  1561 

O.I2I  5565 

969 

0.926  8865 

0.9260017 

258 

0.402  1 1 29 

0.401  7289 

324 

29 

0.1299483 

0.138  331 1 

976 

0.925  0520 

0.924  0375 

274 

0.401  3x68 

a  400  8767 

3x7 

30 

0.1467042 

0.155  0671 

983 

0.922  9583 

0.921  8x44 

290 

a  400  4085 

0.3999123 

3x0 

July  I 

-0.163  4192 

-O.I7I  7600 

+990 

40.920  6059 

+0.919  3329 

+306 

+0.399  3881 

+0.3988359 

-302 

2 

-0.Z800890 

-0.1884055 

+996 

+0.9x7  9955 

+0.916  5937 

+322 

40.3982558 

+0.397  6478 

-294 

[Eph  12] 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 


X 

Reduc. 

to 
Mean 

Y 

Reduc. 

to 
Mean 

z 

Reduc. 

to 
Mean 

Date. 

Tnie  Equinox. 

Eq'z  oi 
Jan.o. 

True  Bquinoi. 

Eq'z  of 
Jan.  a 

Noon. 

True  Eqoinoz. 

Eq'z  of 
Jan.  a 

Nctm. 

Midnight. 

Noon. 

Noon. 

Midnight. 

Noon. 

Midnight, 

Noon. 

July    I 

-0.1634192 

—0.1 71  7600 

+  990 

-1-0.920  6059 

+0.919  3329 

+    306 

+0.3993881 

+0.398  8359 

-302 

2 

0.1800890 

0.1884055 

996 

0.917  9955 

0.916  5937 

322 

0.398  2558 

0.3976478 

294 

3 

0.1967090 

0.204  9989 

1002 

0.915  1275 

0.913  5971 

339 

0.397  01 19 

0.396  3482 

286 

4 

0.213  2747 

0.22I  5359 

1008 

0.912  0026 

0.910  3440 

356 

0.3956568 

0.3949375 

278 

5 

0.2297819 

0.238  0120 

1013 

0.908  6215 

0.9068351 

373 

0.394  1905 

0.3934158 

269 

6 

-0.246  2258 

-0.254  4226 

4-1018 

+0.904  9848 

40'903  0708 

+  390 

+0.3926135 

+0.391  7835 

—261 

7 

0.262  6018 

0.270  7630 

1022 

0.901  0932 

0.899  0522 

407 

0.3909260 

0.3900409 

252 

8 

0.278  9056 

0.287  0289 

1026 

0.896  9478 

0.894  7801 

424 

0.389  1283 

0.388  1882 

243 

9 

0.295  1324 

0.303  2154 

1030 

0.892  5491 

0.890  2550 

442 

0.3872206 

0.3862256 

234 

lO 

0.311  2773 

0.3^93175 

1034 

0.887  8980 

0.885  4782 

459 

0.3852034 

0.384  1540 

225 

II 

-0.327  3354 

-0.335  3306 

+1037 

■K>.882  99^8 

+0.880  4508 

+  477 

■N>.  383  0773 

+0.381  9734 

-215 

12 

0.343  3023 

0.351  2498 

1040 

0.877  8434 

0.875  1738 

495 

0.3808424 

0.3796844 

206 

13 

0.359  1726 

0.367  0701 

1042 

0.872  4422 

0.869  6487 

513 

0.3784994 

0.3772675 

196 

14 

0.3749416 

0.382  7865 

1043 

0.866  7935 

0.863  8768 

531 

0.3760488 

0.3747835 

186 

15 

0.3906042 

0.398  3942 

1044 

0.860  8990 

0.857  8602 

550 

0.3734917 

0.372  1733 

176 

i6 

-0.406  1558 

-0.4138884 

4-1045 

-10.854  7607 

+0.851  6007 

+  568 

+0.3708284 

+0.3694573 

-166 

17 

0.421  5914 

0.429  2642 

1045 

0.848  3805 

0.845  1003 

587 

0.3680600 

0.366  6367 

156 

i8 

0.436  9064 

0.444  5173 

1045 

0.841  7605 

0.838  3612 

605 

0.365  1875 

0.363  7"5 

146 

19 

0.4520965 

0.4596433 

1044 

0.834  9028 

0.831  3856 

624 

0.362  2118 

a  360  6855 

135 

20 

a  467  1572 

0.474  6379 

1043 

0.827  8099 

0.824  '760 

642 

0.359  1339 

0.357  557' 

124 

21 

-0.482  0847 

-0.489  4971 

+104 1 

fo.820  4841 

+0.816  7345 

+  660 

■H>.  355  9551 

+0.354  3280 

-"3 

22 

0.496  8747 

0.504  2169 

1039 

0.812  9274 

a8o9o632 

678 

0.352  6761 

0.350  9994 

102 

23 

0.5"  5233 

0.518  7934 

1036 

0.805  1422 

0.801  1648 

697 

0.3492981 

0.347  5723 

91 

24 

0.5260267 

0.533  2228 

1033 

0.797  13" 

0.793  0414 

715 

0.345  8222 

0.344  0478 

80 

25 

0.540  38 1 1 

0.5475012 

1029 

0.788  8961 

0.784  6954 

734 

0.342  2492 

0.3404267 

69 

26 

-0.554  5825 

-0.561  6247 

+1025 

+0.780  4396 

+0.776  1290 

+  752 

+0.338  5804 

+0.3367103 

-58 

27 

0.568  6272 

0.575  5897 

1020 

0.771  7639 

0.767  3445 

771 

0.3348166 

0.3328994 

46 

28 

0.582  51 17 

0.589  3927 

1015 

0.762  871 1 

0.758  3442 

790 

0.3309587 

0.328  9948 

35 

29 

0.596  2322 

0.603  0298 

lOIO 

0.753  7640 

0.7491307 

808 

0.3270079 

0.3249980 

23 

30 

0.609  7849 

0.616  4972 

1004 

0.7444447    0.7397061 

827 

0.3229653 

0.3209098 

—  11 

31 

-0.623  1661 

-0.629  7913 

+  997 

■H).734  9154 

+0.730  0728 

+  845 

+0.3188317 

+o.3«6  73ii 

+     I 

Aug.   X 

0.636  3723 

0.642  9086 

990 

0.725  17S6 

0.7202333 

864 

0.3146082 

0.3124630 

13 

2 

0-649  3998 

0,655  8454 

982 

0.715  2370 

0.710  1900 

882 

0.3102958 

0.308  1066 

25 

3 

0.662  2448 

0.668  5976 

974 

0.705  0927 

0.699  9454 

900 

0.3058956 

0.3036629 

37 

4 

0.674  9035 

0.681  1620 

966 

0.694  7484 

0.689  5021 

918 

0.301  4086 

0.299  1329 

49 

5 

-0.687  3725 

-0.693  5346 

+  957 

+0.684  2067 

+0,678  8626 

+  936 

+0.2968360 

+0.294  5x79 

+  61 

6 

0.699  6478 

0.705  7 1 18 

947 

0.673  4701 

a668o296 

953 

0.292  1787 

a  289  8187 

73 

7 

0.71 1  7260 

a7i7  6897 

937 

0.662  5413 

0.657  0056 

970 

0.287  4379 

0.285  0366 

85 

8 

0.723  6026 

a729  4643 

926 

a65i  4230 

0-645  7937 

987 

0.282  6148 

0.280 1728 

98 

9 

0.735  2742 

0.741  0319 

9x5 

0.640  II 82 

0.634  3968 

1004 

0.277  7x07 

0.275  2286 

no 

zo 

-0.746  7370 

-0.752  3888 -f  903 

+0.628  6300 

+0.622  8181 

+1020 

+a272  7268 

+0.270  2054 

+122 

ZI 

0.757  9869 

0.763  5309     891 

a6i6  96i5 

0.61  X  0607 

1037 

0.267  6645 

0.265  1044 

«34 

Z2 

0.769  0203 

0.774  4547 

879 

a6o5  1 161 

0.599  T281 

1053 

0.262  5252 

0.259  9273 

M7 

13 

0-779  8337 

0.785  1567 

866 

0.593  0973 

0.587  0240 

1069 

0.257  3107 

0.254  6756 

159 

14 

0.790  4234 

0.795  6334      852 

0.5809088 

0.5747521 

Z085 

0.252  0223 

0.249  35»o 

172 

15 

-0.800  7862  -0.805  88 1 5  4-  838 

+0.568  5545  +0.562  3163 

+IX01 

f  0.246  6619 

+0.2439552 

+185 

16 

-0.8ZO  9189,-0.815  8981,4-  823 

f  0.556  0381  +0.549  7204 

+IZ16 

+0.241  2312 

+0.238  4900 

+198 

[Bph 

xa] 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 


X 

Reduc. 

to 
Mean 

Y 

Reduc. 

to 
Mean 

z 

Reduc. 

to 
Mean 

Date. 

Tme  Equinox. 

Eq'x  of 
Jan.o. 

True  Bqninoz. 

Eq'x  of 
Jan.  0. 

True  Equinox. 

Eq'x  of 
Jan.  0. 

Notm.        1  Midnight. 

Noon. 

Noon. 

Midnight. 

Noon. 

Noon, 

Midnight. 

Noon. 

Aug.  i6 

-0.810  9189 

-0.8x5  8981 

+823 

f  0.5  56  0381 

+0.549  7204 

+IX16 

+0.241  2312 

•fO.238  4900 

+198 

17 

0.8208187 

0.825  ^03 

809 

0.543  3636 

0.5369681 

"31 

0.235  7318 

0.232  9569 

211 

18 

0.830  4826 

0.835  2252 

794 

0.530  5345 

0.5240633 

1146 

0.230  1654 

0.227  3577 

224 

19 

0.839  9080 

0.844  5306 

779 

0.517  5549 

0.5IZ  0x00 

X161 

0.224  5339 

0.221  6942 

237 

20 

0.849  0927 

0.853  5939 

763 

0.5044289 

0.497  8120 

1 176 

0.2188389 

0.215  9680 

249 

21 

-0.858  0340 

—0.862  4126 

+746 

4-0.491  1598 

40.484  4729 

+1190 

+0.213  0818 

+0.210  1806 

+262 

22 

0.866  7295 

0.870  9844 

729 

0.477  75x6 

0.470  9965 

1204 

0.207  2646 

0.204  3339 

274 

23 

0.875  1771 

0.879  3072 

712 

0.464  2080 

0.457  3865 

X2X8 

0.20I  3888 

0. 198  4294 

287 

24 

0.883  3743 

0.887  3782 

694 

0.450  5325 

0.443  6467 

I23I 

0.1954559 

0.1924687 

299 

as 

0.891  3187 

0.895  1955 

676 

0,436  7294 

0.429  78 TO 

1244 

0.1894678 

ax86  4534 

312 

26 

-0.8990084 

-0.902  7571 

+657 

40.422  8019 

+0.4157927 

+1257 

+0.1834257 

+0.180  3851 

+324 

27 

0.9064413 

0.910  0608 

638 

0.408  7539 

0.401  6860 

X269 

O.X77  3317 

0.X74  2656 

336 

28 

0.913  6152 

0.917  1042 

618 

0.394  5893 

0.387  4642 

I28I 

0.171 187X 

0.1680963 

348 

29 

0.920  5277 

0.923  8855 

598 

0.380  31 14 

0.373  1314 

1292 

.0.X649934 

0.16x8788 

361 

30 

0.927  1772 

0.930  4026 

578 

0.3659245 

0.3586912 

1303 

0.1587525 

0.1556x48 

373 

31 

-0-933  5614 

-0.936  6534 

+557 

fo.35X  4321 

+0.344  1475 

+1314 

+0.1524658 

+0.1493058 

+385 

Sept.  I 

0.939  ^7^2 

0.942  6356 

536 

0.3368380 

0-329  5040 

1324 

0.146  1350 

0.1429536 

397 

2 

0-945  5254 

0.948  3473 

515 

0.322  X460 

0.3147646 

t334 

0.13976x7 

0.1365596 

409 

3 

0.951  XOII 

0.953  7864 

493 

0.307  3602 

0.2999332 

1344 

0.1333475 

0.130  1256 

421 

4 

0.956  4030 

0.958  9509 

471 

0.292  4842 

0.285  0138 

1354 

0.126  8941 

0.X236533 

433 

5 

-0.961  4296 

-0.963  8388 

+449 

+0.277  5225 

+0.270  0X07 

+1363 

+0.1204034 

+0.1x7  1446 

+444 

6 

0.966  1783 

0.968  4478 

427 

0.262  4790 

0.254  9280 

1371 

0.1138771 

0.1x060x2 

456 

7 

0.970  6472 

0.972  7763 

404 

0.247  3581 

0.239  7700 

1379 

0.107  3170 

0.1040248 

467 

8 

0-9748347 

0.9768221 

381 

0.232  1642 

0.224  5412 

1387 

0.1007249 

0.0974175 

479 

9 

0.978  7384 

0.980  5834 

357 

0.216  9016 

a  209  2462 

1394 

0.094  1030 

0.0907816 

490 

10 

-0.982  3570 

—0.984  0589 

+333 

-K).20i  5754 

+0.1938898 

+1401 

+0.087  4534 

+0.084  "87 

+501 

II 

0.985  6889 

0.987  2469 

309 

0.186  1900 

0.1784767 

X408 

0.080  7779 

0.0774312 

5x2 

Z2 

0.988  7328 

0.990  1465 

284 

0.1707504 

0.163  0118 

14x4 

0.074  0788 

0.070  7210 

523 

13 

0.991 4877 

0.992  7563 

259 

0.155  2613 

0.1474997 

Z420 

0.067  3582 

0.0639906 

534 

14 

0.9939523 

0.995  0757 

234 

0.1397276 

0.1319456 

X425 

0.060  6x84 

0.057  2419 

545 

15 

[-0.996  1264 

-0.997  1044 

+208 

4.0.124  1543 

+0.1x63541 

+1430 

+0.0538613 

+0.050  4770 

+555 

16 

0.998  0095 

0.9988415 

183 

0.1085457 

0.1007297 

1435 

0.047  0891 

0.043  6980 

566 

17 

0.9996005 

1.0002864 

157 

ao92  9o67 

0.085  0773 

1439 

0.040  3039 

0.0369071 

576 

18 

i.ooo  8993 

i.ooi  4393 

131 

0.077  2422 

0.0694017 

1443 

0.033  5077 

0.030  106  x 

586 

19 

t.ooi  9062 

1.002  2999 

105 

o.o6x  5564 

0.053  7070 

1446 

0.026  7024 

0.023  2969 

596 

20 

I-I.002  6204 

-1.002  8677 

+  79 

4-0.0458539 

+0.037  9978 

4-1449 

4-0.0x9  8899 

+0.016  4817 

+606 

21 

1.003  0418 

1.003  1426 

52 

0.030  1392 

0.022  2786 

1452 

0.0x30725 

0.009  6624 

6x5 

22 

1.003 1703 

1.003  1248 

+  25 

4-0.0x4  4x68 

+0.006  5542 

1454 

+0.006  2517 

+0.002  8407 

625 

23 

1.003  0061 

x.002  8142 

—  2 

-0.001  3088 

-0.009  1717 

1455 

-0.000  5703 

-0.003  9812 

634 

24 

X.002  5490 

x.002  2105 

29 

0.017  0337 

0.024  8942 

1456 

0.007  3918 

0.010  8018 

643 

25 

-1. 001  7987 

-i.ooi  3137 

-  57 

-0.032  7528 

-0.040  6089 

+1457 

-0.014  2109 

—0.017  6x90 

+652 

26 

I.OOO  7556 

I.ooo  1244 

84 

0.0484621 

0.056  3x18 

1457 

0.02  X  0257 

0.024  4308 

661 

27 

0.999  4200 

0.998  6424 

1X2 

0.064  1574 

0.071  9984 

1457 

0.027  8342 

0.031  2356 

669 

28 

0.997  7916 

0.996  8678 

140 

0.079  8342 

0.087  6642 

1457 

0.034  6347 

0.038  0314 

677 

29 

0.995  8709 

0.9948009 

x68 

0.095  4880 

0.103  3050 

1456 

0.041  4253 

0.044  8163 

685 

30 

-0.993  6578 

-0,992  4418 

—196 

-0.1  II  1x47 

—0.1x89165 

+-1454 

-0.048  2042  -0.051  5887 

+693 

Oct.  X 

-0.991 1527 

-0.989  7906 

—224 

-0.1267098 

-0.134  4941 

+1452 

[-0.054  9696 

—0.058  3466 

+701 

[Eph  12] 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 


X 

Redac. 
to 

«.          Redac. 
1            to 

z 

RedaQ 
to 

Mean 

Mean! 

Mean 

Date. 

True  Equinox. 

Eq'x  of 
Jan.  0. 

Trae  Eqatnox. 

Eq'x  ol 
Jan.0. 

Trne  Bqoinoz. 

Eq'x  of 
Jan.  a 

Noon. 

Midnight. 

Noon. 

Noon. 

Midnight. 

Noon. 

Noon. 

Midnight. 

Noon. 

Oct  I 

-0.991  1527 

—0.989  7906 

—  224 

-0.1267098 

-0.1344941 

+1452 

-0.054  9696 

-0.058  3466'  470Z 

2 

0.988  3555 

0.986  8473 

252 

0.142  2688 

0.1500335 

1450 

0.061  7195 

0.065  088  X   708 

3 

0.985  2662 

0.9836123 

281 

01577874 

0.1655299 

1447 

0.068  4520 

0.071  81 11 

715 

4 

0.981  8856 

0.980  0861 

309 

0.1732606 

0.1809790 

1443 

0.075  X650 

0.078  5136 

722 

5 

0.9782138 

0.976  2687 

338 

0.1886843 

0.1963759 

1439 

0.081  8565 

0.085  X936 

729 

6 

-0.974  2509 

—0.972  1605 

-  367 

-0.204  0533 

-0.211  7157 

+1435 

-o.o88  5245 

-0.091  8490 

+735 

7 

0.969  9977 

0.967  7626 

396 

0.2x9  3627 

0.226  9937 

1431 

0.095  X669 

0.098  4778 

741 

8 

0.965  4552 

0.963  0757 

425 

0.234  6079 

0.242  2047 

1426 

0.101  7815 

0.1050777 

747 

9 

0.960  6242 

0.958  1009 

454 

0.249  7836 

0.257  3439 

1421 

0.108  366X 

0.111  6465 

753 

zo 

0.955  5059 

0.952  8395 

483 

0.2648851 

0.272  4064 

X416 

0.114  9185 

0.118  1819 

758 

ZI 

-0.950  1018 

—0.947  2928 

-  513 

-0.279  9073 

-0.287  3872 

4-1410 

-0.121  4365 

—0.1246819 

+763 

Z2 

0.9444128 

0.941  4621 

542 

a  294  8454 

0.3022815 

1403 

0.X279179 

O.131  1444 

768 

13 

0.938  4409 

0.935  3496 

571 

0.3096948 

0.3170846 

1396 

0.1343609 

0.137  5671 

773 

14 

0.932  1883 

0.928  9574 

600 

0.324  4505 

0.331  7918 

1388 

0.1407628 

0.1439479 

778 

15 

0.925  6570 

0.922  2874 

630 

0.3391079 

0.346  3983 

1380 

0.147  1221 

0.150  285  X 

782 

z6 

-0.918  8488 

-0.915  3416 

-  660 

-0.3536625 

-0.3609000 

+1372 

-0.1534367 

-0.1565767 

+786 

X7 

0.911  7659 

0.908  1 22 1 

689 

0.368  no  I 

0.3752924 

1363 

0.1597048 

0.162  8207 

790 

z8 

0.904  4105 

0.9006313 

718 

0.382  4464 

0.3895715 

1354 

0.165  9243 

0.1690153 

793 

X9 

0.896  7848 

0.892  8714 

747 

0.3966671 

0.4037325 

1344 

0.1720934 

0.175  1584 

796 

20 

0.8888913 

0.884  8448 

777 

0.410  7673 

0.417  7712 

1334 

0.1782102 

0.181  2486 

799 

21 

-0.880  7321 

-0.876  5536 

-  806 

-^•424  7436 

-0.431 6840 

+1323 

-0.Z842733 

-0.1872840 

+802 

22 

a872  3096 

0.8680005 

835 

0.438  5919 

0.445  4668 

1312 

0.1902805 

0.193  2628 

804 

23 

a  863  6265 

0.859  1879 

864 

0.452  3081 

0.459  1154 

1300 

0.1962305 

0.199  "834 

806 

24 

0.854  ^50 

0.850  1182 

893 

0.465  8881 

0.472  6258 

1288 

0.202  12x4 

0.205  0441 

808 

25 

0.845  4877 

0.840  7938 

922 

0.479  3280 

0.4859943 

1275 

0.2079514 

O.2Z08432 

809 

26 

-0.836  0368 

-0.831  2171 

-  951 

-0.492  6242 

-0.4992173 

+1262 

-0.2137192 

—0.216  5792 

+810 

27 

0.826  3351 

O.82Z  3910 

980 

0.505  7729 

0.512  2906 

1249 

0.2194230 

0.222  2504 

811 

28 

0.816  3851 

o.8zi  3x77 

1009 

0.518  7698 

0.525  2102 

1235 

0.2250611 

0.227  8550 

812 

29 

0.806  Z891 

0.800  9997 

1038 

0.531  61 13 

0.537  9727 

1221 

0.230  6318 

0.2333913 

812 

3° 

0.795  7497 

0.790  4395 

1067 

0.544  2938 

0.550  5741 

1207 

0.236  1335 

0.238  8581 

812 

31 

-0.785  0694 

-0.779  6397 

-Z096 

-0.5568130 

-0.563  010  x 

+1192 

-0.241  5648 

-0.244  2534 

+811 

Nov.  z 

0.774  1508 

0.768  6029 

Z125 

0.569  1650 

0.575  2772 

"77 

0.246  9237 

0.249  5755 

810 

2 

0.762  9966 

0.757  332a 

"53 

a  58 1  3460 

0.587  3709 

ii6x 

0.252  2086 

0.254  8227 

809 

3 

0.751  6ioo 

0.745  8303 

1x82 

0.5933515 

0.599  2874 

"45 

0.257  4175 

0.259  9929 

808 

4 

0.739  9936 

0.734  Z004 

1210 

0.605  1779 

0.611  0226 

1129 

0.262  5487 

a  265  0846 

8c6 

5 

-0.728  1 5 10 

-a722  X458 

-1238 

^616  8209 

-0.622  5722 

-♦•1112 

-0.267  6005 

—0.270  0960 

+804 

6 

0.716  0852 

0.709  9697 

1266 

0.628  2762 

0.633  9326 

1094 

0.272  5709 

0.275  0252 

802 

7 

0.703  7997 

0.697  5758 

1294 

0.639  5407 

0.645  0999 

1077 

0.277  4586 

0.279  8707 

800 

8 

0.691  2984 

0.684  9680 

X322 

0.650  6097 

0.656  0697 

1059 

0.282  2613 

a  284  6304 

797 

9 

0.678  5851 

0.672  1503 

1349 

0.661  4795 

0.666  8386 

1040 

0.286  9776 

0.289  3028 

794 

zo 

-0.665  ^40 

-0,659  1267 

-1376 

-0.672  1465 

-0.677  4028 

+1021 

-0.291  6058 

-0.293  8863 

+790 

ZI 

0.652  5390 

0.64590x5 

1403 

0.682  6071 

0.687  7589 

lOOX 

0.296  1442 

0.298  3794 

786 

Z2 

a639  2x46 

0.632  4788 

1430 

0.692  8579 

0.697  9037 

981 

0.3005916 

0.3027807 

782 

13 

0.625  ^48 

0.618  8630 

1457 

0.702  8958 

0.707  8338 

960 

0.3049465 

0.307  0887 

777 

14 

0.61 1  9841 

0.605  0586 

1483 

0.712  7Z74 

0.7x7  5462 

939 

0.309  2073 

0.311  3021 

772 

15 

-0.598  0870 

-0.591 0698 

— 1510 

-0.722  3198 

-0.727  0378 

+  918 

-0-3I3  3729 

-0.3154196 

4767 

Z6 

[-0.584  0076 

-0.5769009 

-1536 

-0.73Z  7000 

-0.736  3059 

+  896 

-0.317  4420 

-0.319  4399 

+762 

[Eph  la] 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 


X 

Raduc. 

to 
Mean 

Y 

Reduc. 

to 
Mean 

z 

Reduc. 

to 
Mean 

Date. 

True  Equinox. 

Eq'zof 
Jan.o. 

True  Equinox. 

Eq'zof 
Jan.  a 

True  Equinox. 

Eq'xof 
Jan.  0. 

Noon. 

Midnight. 

Noon. 

Noon, 

Midnight. 

Noon. 

Noon. 

Midnight. 

Noon. 

Nov.  i6 

-0.584  0076 

—0.576  9009 

-1536 

-0.731  7000 

-0.736  3059 

+896 

-0.3174420 

-0.319  4399 

+762 

17 

0.5697503 

0.5625564 

1562 

0.740  8552 

0.745  3476 

873 

O.32Z  4133 

0.323  3620 

756 

18 

0.555  3198 

0.548  0409 

1588 

0.749  7828 

0.754  1604 

850 

0.325  2858 

0.327  Z846 

750 

19 

0.540  7203 

0.533  3586 

1613 

0.758  4800 

0.762  74Z5 

827 

0.3290583 

0.3309066 

743 

20 

0.525  9564 

'0.5Z8  5Z42 

1638 

0.766  9444 

0.771  0884 

803 

0.332  7296 

0..334  5271 

736 

21 

-0.51 1  0325 

-0-5035^18 

-1663 

-0.775  1732 

-0.779  1986 

+778 

-0.336  2989 

-0.3380450 

+729 

22 

0-495  9528 

0.488  356Z 

1687 

0.783  1642 

0.787  0699 

753 

0.3397651 

0.3414592 

722 

23 

0.480  7222 

0.473  0516 

1711 

0.7909153 

0.794  70OZ 

728 

0.343  1272 

0.3447689 

714 

24 

0.465  3448 

0.457  6024 

1735 

0.798  4241 

0.802  0870 

703 

0.3463842 

0.3479730 

706 

25 

0.449  8249 

0.442  OZ29 

1759 

0.805  6886 

0.809  2284 

677 

0.3495352 

0.351  0708 

698 

26 

-0.434  1670 

-0.426  2876 

-1782 

-0.8 z 2  7063 

-o.8z6  Z2Z9 

+651 

-0.3525795 

-0.3540612 

+689 

27 

0.418  3754 

O.4ZO  4308 

1805 

0.8194751 

0.822  7656 

625 

0.3555159 

0.3569434 

680 

28 

0.402  4544 

0.3944467 

Z827 

0.825  9930 

0.829  1569 

598 

0.358  3436 

0.3597163 

67  z 

29 

0.386  4084 

0.378  3399 

1849 

0.832  2571 

0.835  2933 

570 

0.361  0614 

0.362  3788 

66z 

30 

0.370  2419 

0.362  II 50 

1870 

0.838  2653 

0.841  1731 

542 

0.3636684 

0.364  9301 

651 

Dec.  z 

-0.3539597 

-0.345  7767 

-1 891 
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20  43-7 

203  45.7 

5-0 
6.0 

May  10 

22 

4.1 

201    27.2 

358  38.5 

117      5.6 

20  12.0 

335  31.5 

79    350 

20 

22 

3.8 

200   53.5 

358  40.5 

118    12.4 

19  40.2 

107  17.3 

7.0 
8.0 

92  14.09 
105  24.67 

30 

22 

3.5 

200    19.8 

358  42.5 

119    19.3 

19    8.4 

239    3.2 

9.0 

118  35.25 

June  9 

22 
22 

3.2 
2.9 

199   46.2 
199   12.6 

358  44.6 
358  46.6 

120  26.1 

121  33.0 

18  36.6 
18    4.9 

ID  49.0 
142  34.9 

lO.O 

I3»  45.84 

19 

e 

29 

22 

2.7 

198   38.9 

358  48.7 

122   39.8 

17  331 

274  20.7 

I 

0  32-94 

July   9 

22 

2.4 

198      5.2 

358  50.8 

123   46.7 

17     1.3 

46    6.5 

2 

3 

1       5.88 
I    38.82 

19 

22 

2.2 

197  31.5 

358  52.9 

124   53.5 

16  29.5 

177  52.3 

4 

2    XI.76 

29 

22 

2.0 

196   57.8 

358  54-9 

126      0.3 

15  57.8 

309  38.2 

5 

2  44.70 

Aug.  8 

22 

1.8 

196   24.1 

358  57.0 

127      7.2 

15  26.0 

81  24.0 

6 

3  17.65 

18 

22 

1.6 

195   50.4 

358  59.1 

128    14.0 

14  54-2 

213     9-9 

7 

3  50.59 

28 

22 

1.4 

195    16.7 

359     1.2 

129   20.9 

14  22.5 

344  55.7 

8 
9 

4  23.53 
4  56.47 

Sept.  7 

22 

I.I 

194  42.9 

359    3.3 

130  27.7 

13  50.7 

116  41.6 

10 

5  29.41 

17 

22 

0.9 

194      9.2 

359     5.4 

131  34-6 

13  18.9 

248  27.4 

II 

6    2.35 

27 
Oct.    7 

22 
22 

0.7 
0.5 

193  35-5 
193     1.8 

359     7.5 
359     9.7 

132  41,4 

133  48.2 

12  47.1 
12  15.4 

20  13.2 
151  59.1 

12 

13 
14 

6  35-29 

7  8.23 

7  4».»7 

17 

22 

0.3 

192  28.0 

359  11.8 

134  55.1 

II  43.6 

283  44.9 

27 

22 

0.1 

191  54.2 

359  13.9 

136     1.9 

II   11.8 

55  30.8 

15 

8  14. 1 1 

Nov.  6 

22 

0.0 

191  20.5 

359  16.1 

137     8.8 

10  40.1 

187  16.6 

16 

8  47.06 

16 

21 

59.8 

190  46.8 

359  18.2 

138  15-6 

10    8.3 

319    2.4 

17 

9  20.00 

26 

21 

59-7 

190  13.0 

359  20.4 

139  22.4 

9  36.5 

90  48.3 

18 

9  52.94 

Dec.   6 

21 

59.5 

189  39.2 

359  22.6 

140  29.3 

9    4-7 

222  34.1 

19 
20 

10  25.88 
10  58.82 

16 

21 

594 

189     5.5 

359  24.8 

141  36.1 

8  330 

354  20.0 

21 

II  31.76 

26 

21 

59-3 

188  31.7 

359  26.9 

142  43.0 

8    1.2 

126    5.8 

22 

12    4.70 

36 

21 

59.2 

187  57-9 

359  29.1 

143  49.8 

[Bph  19] 

7  29.4 

257  51.6 

23 

13  37.64 
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QUANTITIES  REQUIRED  IN  COMPUT- 
ING  THE  MOON'S  LIBRATION. 

Argument,  (Q— A),  or  (Q— A— 180O). 


Q-A 


o 

2 

4 
6 

8 

zo 
12 

M 
16 

18 
20 

22 

24 
26 

28 

30 
32 

34 
36 
38 

40 
42 

44 
46 
48 

50 
52 
54 
56 
58 

60 
62 

64 
66 

68 

70 
72 

74 
76 

78 

80 
82 

84 
86 

88 

90 


0.0 
0.0 
0.1 
0.2 
0.2 

0.2 
0.3 
0.3 
03 
03 

0.4 
0.4 
0.4 

0.5 

0.5 

05 
0.5 

05 

0.5 
0.6 

0.6 
0.6 
0.6 
0.6 
0.6 

0.6 
0.6 

0.5 
05 
0.5 

0.5 

0.5 
0.5 

0.4 

0.4 

0.4 

0.4 

0.3 

03 
0.2 

0.2 
0.2 
0.1 
0.1 
0.0 
0.0 


I 
A 


39 
39 
39 
39 
39 

39 
40 

40 

40 

41 

41 
42 
42 
43 
44 

45 
46 
47 
48 
49 

50 
52 

54 
56 
58 

60 

63 
66 

69 

73 

77 
83 
89 

95 
103 

"3 
125 
141 
160 

186 

222 

278 

370 

554 
mo 

00 


o 
o 
o 
o 
o 


o 
o 


0.0 

3.1 

6.2 

9  3 
12.4 


o  15.4 
o  18.5 

o  21.5 

o  24.5 

o  27.4 

o  30  3 
o  33.2 

o  36.1 

o  38.9 

o  41.7 

o  44.4 

o  47.0 

o  49.7 

o  52.2 

o  54-7 


57.1 

594 

17 

39 

6.0 

8.0 

lO.O 

II.8 
136 
153 

16.9 
18.4 
19.8 
21. z 
22.3 

23.4 
24.4 

253 
26.1 

26.8 

27.4 

27.9 
28.3 

28.6 

28.7 

28.8 


fi  has  the  sign  of  tan  (  A  —  Q) 
A  has  the  sign  of  cos  (  ^  ^  A  ) 
B  has  the  sign  of  sin  (  Q  ^  A  ) 
See  formulae,  page  566. 


ft -A 


z8o 
178 
176 

174 
Z72 

Z70 
168 
166 
164 
Z62 

160 

158 
Z56 

154 
152 

150 
148 
146 
144 
142 

140 

138 
Z36 

134 
132 

130 

Z28 

Z26 

124 

Z22 

120 
118 
Z16 
114 
112 

ZIO 
Z08 
Z06 
104 
Z02 

100 
98 
96 

94 
92 
90 


SUN'S  ABERRATION  AND  HORI- 
ZONTAL  PARALLAX. 

For  Grbsnwicb  Mean  Noon. 


Date. 


Z9Z2. 

Jan.  I 

II 

21 

31 
Feb.         10 


March 


April 
May 

June 
July 

Aug. 

Sept. 
Oct. 


Nov. 


Dec. 


20 

I 
II 
21 

31 

10 

20 

30 
10 
20 

30 

9 

19 

29 

9 

19 
29 
8 
18 
28 

7 
17 
27 

7 
17 

27 
6 

16 

26 

6 

16 
26 
36 


Aberration. 
{Strttve.) 


20.79 
20.78 
20.77 
20.75 
20.71 

20.67 
20.62 
20.57 
20.51 
20.45 

20.39 
20.34 
20.28 
20.23 
20.19 

20.  z6 
20.  z  3 
20.  z  I 
20.  zo 
20.10 

20.  zz 
20.13 
20.  z  6 
20.20 
20.24 

20.29 
20.34 
20.40 
20.46 
20.52 

20.58 
20.63 
20.68 
20.72 
20.75 

20.77 
20.79 
20.79 


Hor.  Par. 


f ; 


8.95 
8.95 

8.94 
8.93 

8.92 

8.90 
8.87 
8.85 
8.83 

8.8z 

8.78 
8.76 

8.73 
8.7Z 

8.69 

8.68 
8.67 
8.66 
8.65 
8.66 

8.66 
8.67 
8.68 
8.70 
8.72 

8.74 
8.76 
8.78 
8.8z 
8.83 

8.86 
8.88 
8.90 
8.92 
8.93 

8.94 

8.95 
8.95 


Sun's  Mean  Equatorial  Horizontal 
Parallax. 

8  ".80;  log  =  0.94448. 
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214  PRECESSION  AND  OBLIQUITY,  1912, 


(CONSTANTS  OP  PARIS  CONFERENCE.) 

FOR  GREENWICH  MEAN  NOON. 


Nutation. 

Nutation. 

Preces- 
sion in 
Longi- 
tude 
from 
2913^. 

Obliquity 
Ecliptic. 

Date. 

Preces- 
sion in 
Longi- 
rude 
from 
x9X3.a 

Date. 

In 
Longi- 
tude. 

a' a 
InR.A. 

In 
ObUqui- 

ty. 

In 
Longi- 
tude. 

a'a 

InR.  A. 

a'« 

In 
ObUqni- 

ty. 

Obliquity 

Ecliptic. 
{Ntwcomb.) 

23'  27' 

VT  77* 

M 

** 

s 

m 

m 

n 

If 

s 

If 

w 

Jan.    I 

-     0.03 

-7.25 

-0.443 

+7.62 

10.26 

July  4 

+25.42 

-4.50 

-0.276 

+8.24 

ia64 

6 

+      0.66 

6.96 

0.426 

7.69 

10.32 

9 

26.11 

4.26 

0.261 

8.30 

X0.69 

XI 

1-35 

6.70 

0.410 

7.76 

10.39 

14 

26.80 

4.03 

0.247 

8.37 

10.75 

i6 

2.03 

6.46 

0.395 

7.84 

10.47 

19 

27.49 

3.83 

0.234 

8.44 

io.8a 

21 

2.72 

6.25 

0.382 

7-94 

za56 

24 

28.17 

3.66 

0.224 

8.53 

Z0.90 

26 

+  3.41 

-6.07 

-0.371 

-H8.05 

10.66 

29 

+28.86 

-3.51 

-0.215 

+8.62 

10.99 

31 

4.10 

5-93 

0.363 

8.17 

10.77 

Aug.  3 

29.55 

3.40 

0.208 

8.72 

Z1.08 

Feb.   5 

4-79 

5.83 

0.357 

8.28 

ia87 

8 

30.24 

3.32 

0.203 

8.83 

XI.18 

zo 

5.47 

5.78 

0.354 

8.39 

ia98 

13 

30.93 

3.28 

0.200 

8.93 

11.28 

15 

6.16 

5.77 

0.353 

8.50 

ZI.09 

18 

31.61 

3.27 

0.200 

9.02 

11.37 

20 

+  6.85 

-5.79 

-0.354 

+8.6z 

II.  19 

23 

+32.30 

-3.29 

—0.201 

+9." 

".45 

25 

7-54 

5.84 

0.357 

8.71 

11.28 

28 

32.99 

3.33 

0.204 

9.20 

IX.53 

Mar.  z 

8.23 

5.91 

0.361 

8.79 

".35 

Sept.  2 

33.68 

3.41 

0.209 

9.28 

11.60 

6 

8.91 

6.02 

0.368 

8.86 

X1.41 

7 

34.36 

3.51 

0.215 

9.34 

X1.66 

ZI 

9.60 

6.Z5 

0.376 

8.91 

11.46 

Z2 

35.05 

3.63 

0.222 

9-39 

11.70 

z6 

4-Z0.29 

-€.28 

-0.384 

+8.95 

11.50 

17 

+35.74 

-3.76 

-0.230 

+9.42 

11.73 

21 

Z0.98 

6.42 

0.393 

8.98 

11.52 

22 

36.43 

3.89 

0.238 

9.44 

H.74 

26 

11.67 

6.57 

a  402 

8.98 

11.52 

27 

37.12 

4.03 

0.246 

9.45 

XI.74 

31 

12.35 

6.71 

0.4x0 

8.97 

11.50 

Oct.  2 

37.80 

4.16 

0.254 

9.44 

ZI.72 

Apr.    5 

13.04 

6.83 

0.418 

8.95 

11.47 

7 

38.49 

4.29 

0.262 

9.41 

ZZ.69 

zo 

+13.73 

-6.93 

-0.424 

+8.91 

11.42 

12 

+39.18 

-4.40 

—0.269 

+9.36 

11.64 

15 

14.42 

7.01 

0.429 

8.86 

11.36 

17 

39.87 

4.48 

0.274 

9.30 

11.57 

20 

15.10 

7.07 

0.432 

8.79 

11.29 

22 

40.56 

4-54 

0.278 

9.23 

11.50 

25 

15.79 

7.09 

0.433 

8.72 

11.22 

27 

41.24 

4-57 

0.279 

9.Z6 

11.42 

30 

Z6.48 

7.07 

0.432 

8.65 

11.14 

Nov.  I 

41.93 

4.56 

0.278 

9.08 

".33 

May   5 

+17.17 

-7.03 

-0.430 

+8.58 

ZI.06 

6 

+42.62 

-4.50 

-0.275 

+8.99 

11.23 

10 

17.86 

6.95 

0.425 

8.50 

10.97 

II 

43.31 

4.40 

0.269 

8.90 

11.13 

15 

18.54 

6.83 

0.418 

8.43 

10.89 

16 

43.99 

4.26 

a  261 

8.81 

11.04 

20 

19.23 

6.67 

0.408 

8.36 

10.82 

21 

44.68 

4.09 

0.251 

8.73 

10.95 

25 

19.92 

6.49 

0.397 

8.29 

10.75 

26 

45.37 

3.89 

0.238 

8.65 

X0.87 

30 

+20.61 

-6.29 

-0.385 

+8.23 

Z0.68 

Dec.  I 

+46.06 

-3.65 

-0.223 

+8.58 

10.80 

June  4 

ai.30 

6.06 

0.371 

8.19 

10.63 

6 

46.75 

3.39 

0.207 

8.53 

10.74 

9 

21.98 

5.82 

0.356 

8.17 

10.60 

II 

47.43 

3.10 

0.189 

8.50 

10.70 

14 

22.67 

5.56 

0.340 

8.15 

10.  58 

16 

48.12 

2.79 

ai7i 

8.48 

10.67 

19 

23-36 

5.30 

0.324 

8.15 

10.58 

21 

48.81 

2.48 

0.152 

8.48 

Z0.66 

24 

+24-05 

-5.03 

-0.307 

+8.16 

10.58 

26 

+49.50 

-2.17 

-0.133 

+8.49 

10.67 

29 

24.73 

4.76 

0.291 

8.19 

10.60 

31 

50.19 

1.86 

aii4 

8.52 

10.69 

July    4 

+25.42 

-4.50 

-0.276 

+8.24 

10.64 

36 

+50.87 

—1.56 

-0.095 

+8.57 

10.73 

Precessi 
Precessi 
Precessi 
The  sho 
forW 

on  for  I 
on  in  a  i 
on  in  a  S 
rt  perio 
aahingt( 

9x2  .     . 
Solar  da] 
>idereal  ( 
d  terms  < 
jn  midn: 

.    50. 2< 

r  .    0.12 
day  o.i- 
3f  the  N 
ight  on  { 

19©  log  = 
176  log  = 
172  log  = 
utation  s 
)p.  231-3 

=  1.70121 
=  9.13862 
=  9.13742 
ire  given 
832. 

Newcoi 
Hansen 
Le  Veri 
Peters 

Mean 

rier     . 

.          a           • 

Obliqu 

•  •          • 

«          •          • 
«          •          • 

•  •          • 

ity,  19Z2 

•  «          « 

•  •               « 

.0. 

2 

2 
2 
2 

0             *           H 

3  27  2.64 
3  27  2.40 
3  27  2  32 
3  27  2.18 
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216  FORMULiE  FOR  THE  REDUCTION  OF  STARS 

FROM  MEAN  TO  APPARENT  PLACE  FOR  THE  YEAR  1912. 

The  constants  of  precession,  nutation  and  aberration  adopted  by  the  C(mf€- 
rence  InUrnationale  des  £toUes  Fondamentales  which  met  in  Paris  in  May,  1896,  are 
given  on  page  XII,  and  together  with  the  notation  of  Bessel  are  used  in  the  for- 
mulae which  follow. 

BESSELIAN  STAR-NUMBERS. 

Terms  of  Long  Period.  Terms  of  Short  Period, 

i4=r—  0.342  19  sin  JJ  —0.00405  sin  2  (C 

-f-  0.004  15  sin  2  JJ  -fo.ooo  23  sin  ((C  -{-F') 

—  0.025  26  sin  2  L  +0.001  34  sin  (£  —  F') 
-f-  0.002  51  sin  (L— r*)  —0.00068  sin  (2(C  — SJ) 

—  0.000 99  sin  (3  L— r)  —0.000 52  sin  (3(C  — r*') 

+  0.000  42  sin  (L+r*)  +o«ooo  30  sin  (C  —2  L+r*') 

-|-  0.000  25  sin  (2  L— Si)  +0'Ooo  12  sin  2  (C  — L) 

//  // 

B=    —  9.210  cos  Q  —0.088  cos  2(C 

+   0.090  COS  2  SX  —0.018  cos  (2(C  — SX) 

—  0.552  COS  2  L  —0.01 1  COS  (3(C  — r*') 

—  0.022  COS  (3  L— r)  +0.005  COS  (C  +1^) 
+  0.009  COS  (L+JT) 

+  0.007  COS  (2  L— Ji) 

C=   —204700  cos  <»  cos  O 

D=   —20.4700  sin  O 

E^   —  0.0419  sin  JJ+o".ooo5  sin  2  JJ— o".oo3i  sin  2  L 

Bbssel's  Stor-CofMton/j. 

a=3".072  56+ 1 ■.336  39  sin  a^  tan  ^o  a'=2o".0458  cos  a^ 

6=*tV  cos  a^  tan  d^  ^=  —sin  a^ 

c—^  cos  ttp  sec  ^o  c/^tan  (»  cos  S^—^n  a^  sin  dp 

d=T>j  sin  a^  sec  dp  d'=cos  a^  sin  dp 


FormuUBfor  Reduction  to  Apparent  Position. 

♦  a=ap+r/i+i4a+B6+Cc+M+tJsE       (in  time) 
d  =dp + r/i'  +i4a'  +By  ^Cc'  +i?d'  (in  arc) 

INDEPENDENT  STAR-NUMBERS. 

/+/» = +46''.o884  A  +E  (in  arc)  =3'.072  56  i4  +  ^  E  (in  time) 

/*s=—  o".oi24  sin  2(C  +o".oo4i  sin  (C  — jT*) +o'.ooo7  sin  (C  +-r') 
—  o*.oo2i  sin  (2(C  —  Ji)  — o".ooi6  sin  (3<C  — f) 
+  o*.ooo9  an  (C  —2  L+r')-fo*.ooo4  sin  2  (C  —L) 
9  sin  G^B  h  an  H^C  i^C  tan  09 

y  cos  G= 20^.0458  A  h  cos  //  =£> 

FormulcBfor  Reduction  to  Apparent  Position. 

♦  a=aro+/+y*+r/i+TV  ^  sin  (G+ap)  ten  dp+^J^  A  sin  (H+a^)  sec  dp      (in  time) 

d=dp+r/«'+^  cos  (G+ap)+A  cos  (//+ap)  an  dp+t  cos  dp  (in  arc) 

• 

In  the  above  formulae 
r  denotes  the  time  reckoned  in  units  of  one  year,  from  the  beginning  of  the 
Besselianfictitiousyear  (1912,  January  1^.006,  Washington  mean  time), 
^o»  <^oi     the  star's  mean  R.  A.  and  Decl.  at  the  beginning  of  the  fictitious  year, 
a,    d,      the  star's  apparent  right  ascension  and  declination  at  the  time  r, 
/I,  /i^      the  annual  proper  motion  in  right  ascension  and  declination, 

O,  the  Sun's  true  longitude, 

L,  the  Sun's  mean  longitude, 

SI ,  the   longitude   of    the   Moon's 


ascending  node, 


<K>,  the  obliquity  of  the  ecliptic, 
r,  the  long,  of  the  Sun's  perigee, 
r*,  the  long,  of  the  Moon's  perigee, 
C  ,  the  Moon's  mean  longitude. 


*Sce  iMge  az7  for  statement  concemiiig  the  use  of  these  fonnulst. 
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The  independent  star-numbers  are  more  convenient  than  BsssEi^'s,  when  only 
one  or  two  apparent  positions  of  a  star  are  required,  or  when  Bessei^'s  star- 
constants  are  not  known  with  sufficient  accuracy. 

In  using  the  star-constants  of  the  British  Association  Catalogue,  a,  b,  c,  d,  a',  b\ 
(/,  d\  with  the  star-numbers  of  this  Ephemeris,  the  quantities  to  be  computed  are 
Ac,  Bd,  Ca,  D6,-i4c',-Bd',-Ca',-D6'. 

In  the  computation  of  the  independent  star-numbers  given  for  Washington 
mean  midnight  of  each  day  of  the  year,  on  pages  222-229,  the  short-period  terms — 
that  is,  the  terms  involving  the  Moon's  mean  longitude — have  been  included  in  the 
two  coltmms  headed  G  and  Log  g*  The  quantities/ and^  correspond  to/  QXLdf\ 
respectively,  as  given  on  the  page  of  constants  in  Part  IV  of  the  American  Ephemeris 
for  the  years  1901  to  191 1,  inclusive,  and  are  tabulated  in  the  third  and  fourth 
columns,  respectively,  giving  separately  the  effect  of  the  long-period  and  short- 
period  terms.  /  diflFers  but  slightly  from  the  term  —  o".i866  sin  2  (L  +  o''.o622  sin 
( (C  —J^)  given  on  page  37  of  the  Prochs-Verhaux  of  the  Paris  Conference,  and  also 
on  page  289  of  the  American  Ephemeris  and  Nautical  Almanac  for  1900.  In  com- 
puting the  reduction  of  stars  from  mean  to  apparent  place,  or  vice  versa*  using  the 
independent  star-numbers,  the  quantity/'  (which  is  the  same  for  all  stars)  should 
be  omitted  in  using  the  formulae  for  a  on  page  216,  in  case  it  is  desired  to  make  the 
reduction  in  conformity  with  the  decision  of  the  Paris  Conference  with  reference 
to  this  matter.    See  page  of  Procks-Verbaux  above  dted. 

In  the  computation  of  the  Besselian  star-numbers,  pages  218-221,  all  short- 
period  terms  have  been  included,  and  hence  in  using  these  quantities  in  the  reduction 
of  stars  to  apparent  place  by  means  of  the  formula  for  that  purpose  on  page  216,/' 
must  be  subtracted  from  the  final  result  if  it  is  desired,  in  compliance  with  the 
decision  of  the  Paris  Conference,  to  omit  that  quantity. 

In  computing  the  ephemerides  of  the  drctunpolar  stars  in  this  volume,  all 
short-period  terms  have  been  included,  excepting  the  quantity/'  above  mentioned, 
which  has  been  omitted. 

In  the  computation  of  the  ephemerides  of  the  ten-day  stars,  no  short-period 
terms  have  been  included.  These  terms  attain  two  maxima  and  two  minima 
during  the  tropical  month.  At  maximum  and  minimum  they  may  amount  in 
right  ascension  to  ±0^.008  tan  S,  and  in  declination  to  ±©''.13.  For  computing 
the  effect  of  these  terms  for  the  correction  of  the  positions  of  stars  interpolated 
from  the  ten-day  ephemerides,  the  following  formtdae  may  be  used,  in  which  ^a 
and  ^S  denote  the  effect  of  the  short-period  terms  in  right  ascension  and  decli- 
nation, respectively,  and  S^'if>  and  d^'a>,  the  sum  of  the  short-period  terms  of  the 
nutation  in  longitude  and  obliquity: 

The  values  of  S"^  and  of  6*'oa  for  Washington  mean  midnight  are  given  for 
each  day  of  the  year  on  pages  231-232,  and  have  been  computed  as  follows: 

d^'tf,^  5o".37  A,  (y"(»=  -  JB, 

in  which  A,  and  B,  are  the  sums  of  the  short-period  terms  given  in  the  expressions 
for  A  and  B  on  page  216. 

The  quantities  D'^a^  £^»«>  D^6,  and  D^^d  are  given  for  each  ten-day  star  on 

pages  287-486,  and  have  been  computed  by  means  of  the  following  formulae: 

D'^a^  -i*y  sin  flf  tan  d  sin  a?  ^a>^=  ~ i^ir  cos  a  tan  d 

D^6=cos  or  sin  CO  Df^6=sm  a 

The  complete  derivative  of  the  right  ascension  with  reference  to  tf^  is 

D^o[=-f^  (cos  co-f  sin  a  tan  d  sin  go) 

and  the  omission  of  the  term  -^  cos  <a  is  made  in  accordance  with  the  above- 
mentioned  decision  of  the  Paris  Conference  with  reference  to  the  quantity/. 

[Eph  18] 
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BESSELIAN  8TAR-NUMBEBS,  1912. 


FOR  WASHINGTON  MEAN  laDNIGHT. 


^4L^r  ^^^'       VogB.       VogC, 

UmD, 

Solar  Day.  •   m 
(Sid.  Hr.)   ■^*  ^' 

UmB. 

LocC. 

Loci>. 

Jan.  o  —9.18033  '-o.SSoo  -0.48873 

+1.30519 

Feb.  15  +-8.14457 

-0.9382 

-1.19321 

+1.05656 

I 

9-16438 

0.8780;  0.53279  1 

1.30384 

16  8.22763 

0.9314 

1-19824 

1.04491 

2 

9-M504 

0.8771  1  0.57266  1 

1.30234 

17   8.27990 

0.9346 

1.20308 

1.03280 

3 

9.12366 

0.8776  t  0.60905  ! 

1.30070 

18   8.31006 

0.9376 

i.ao772 

X. 0202  2 

4 

9.10212 

0.8797  •  0.64249  ■ 

1.29891 

^  19  8.32469 

0.9397 

1.2 1 2 19 

I.007I3 

h   5  -9-08243 

-0.8829  '—0.67342 

+1.29698 

(10.0)20  +-8.33183 

-0.9410 

-1.21647 

^-99350 

(7«0)  6!  9.06614 

0.8867  0.70216  • 

1.29491 

21  '  8.34064 

0.9411 

1.22058 

0.97929 

7!  9-05392 

0.8903  '  0.72898 

1.29268 

22   8.36022 

0.9402 

1.2245 1 

0.96447 

8'  904521 

0.8930  0.75412 

1.29031 

23'  8.39550 

0.9386 

1.22827 

0.94900 

9'  9.03846 

1 

0.8945  j  0.77775 

1.28778 

24   844654 

1 

0.9369 

1.23x87 

0.93282 

iop903i77 

pO.8947  ,-0.80003 

+1.285 10 

25  .+8.50705 

-0.9358 

-1.23530 

+0.9x589 

1 1  9.02325 

0.8939 

0.82109 

1.28227 

26  1  8.56855 

0.9357 

1.23857 

0.898x5 

12 

9-01 153 

0.8925 

0.84105 

1.27928 

27  1  8.62438 

0.9369 

X. 24168 

0.87952 

13 

«-99599 

0.8909 

0.86000 

1.27613 

28  1  8.66978 

0.9393 

1.24463 

0.85992 

14 

8-97653 

0.8899 

0.87802 

1.27282 

29 

8.70286 

0.9426 

1.24743 

0.83928 

«5 

-8-95371 

-0-8894 

-0.89519 

+1.26934 

liar.  I 

+8.72423 

-0.9460 

-1.25008 

+0.81747 

16 

8.92819 

0.8899 

0.91 157 

1.26571 

2 

8.73566 

0.9489 

1.25258 

0.79438 

17 

8.901 19 

0.8913 

0.92723 

1.26190 

3 

8.74035 

0.9509 

1.25493 

0.76987 

18 

8.87413 

0.8937 

0.94220 

1.25792 

4 

8.74234 

0.9517 

1.25714 

0.74377 

19 

8.84868 

0.8967 

0.95654 

1.25376 

h   5 

8.74556 

0.9514 

1.25920 

0.7x587 

h   20 

-8.82627 

h-0.9002 

-0.97029 

+1.24943 

(11.0)  6 

+8.75309 

-0.9502 

-X.26112 

+0.68592 

(S.O)  21 

8.80821 

0.9036 

0.98348 

1.24491 

7 

8.76654 

0.9486 

X.  26290 

0.65363 

22 

8.79491 

0.9066 

0.99615 

1.24022 

8 

8.78546 

0.9469 

1.26454 

0.6x862 

23 

8.78533 

0.9089 

1. 0083 1 

1.23533 

9 

8.80801 

0.9457 

X.26604 

0.5804  X 

24 

8.77714 

0.9099 

1.02002 

1.23025 

xo 

8.83x93 

0.9453 

1.26740 

0.53839 

25 

-8.76686 

h-0.9098 

-1.03127 

+1.22497 

11 

+8.85547 

-0.9455 

-X. 26863 

+0.49x73 

26 

8.75074 

0.9087 

1.04211 

1.21949 

12 

8.87692 

0.9466 

1.26972 

0.43933 

27 

8.72526 

0.9071 

1.05255 

1.21380 

13 

8.89510 

0.9484 

1.27068 

0.3796X 

28 

8.68798 

0.9056 

1.06260 

1. 20791 

14 

8.90936 

0.9507 

X.27X50 

0.3x024 

29 

8.63719 

0.9050 

1.07229 

1. 201 79 

15 

8.91930 

0.9531 

X.27220 

0.2275X 

30 

-8.57334 

-0.9057 

-1.08163 

+1.19545 

16 

+8.925x7 

-0.9553 

-1.27275 

•K).x25i3 

3» 

8.49928 

0.9077 

1.09064 

1.18888 

17 

8.92758 

0.9569 

1.273x8 

9.99083 

Feb.  I 

8.42062 

0.91 10 

1.09933 

1.18208 

18 

8.92783 

0.9577 

1.27348 

9.79530 

2 

8.34577 

0.9150 

1.10771 

1.17503 

19 

8.92794 

0.9574 

127364 

+9.43015 

3 

8.28398 

0.9189 

1.X1580 

1.16773 

20 

8.93024 

0.9560 

1.27367 

-8.932x5 

fa   4 

-8.24030 

—0.9222 

-1. 12360 

+1. 16016 

h  21 

+8.93678 

-0.9539 

-1.27358 

-9.64353 

(•.0)  5 

8.21112 

0.9244 

I.I3"3 

1.15233 

(18.0)22 

8.94871 

0.9515 

1.27335 

9.89998 

6 

8.18526 

0.9254 

1.13840 

1.14421 

23 

8.9656X 

0.9493 

X.27299 

0.05995 

7 

8.14953 

0.9253 

1.14541 

1.13581 

24 

8.98577 

0.9480 

1.27251 

0.17643 

8 

8.08884 

0.9244 

1.15218 

1. 12710 

25 

9.00671 

0.9479 

1.27189 

0.26802 

9 

-7.98453 

-0.9232 

-1.15870 

+1.11808 

26 

+9.02579 

-0.9491 

-I.27XX4 

•^.34347 

10 

7.79796 

0.9222 

1. 16500 

1. 10874 

27 

9.04x06 

0.95x2 

X. 27026 

0.40758 

XI 

-7.36736 

0.9217 

1.17107 

1.09905 

28 

9.05155 

0.9537 

1.26926 

0.46329 

12 

+7.29226 

0.9221 

1. 17692 

1.08900 

29 

9.05736 

0.9560 

X. 26812 

0.5X25X 

13 

7.79796 

0.9233 

1.18255 

1.07859 

30 

9.05967 

0.9574 

X.26685 

0.55657 

14 

+8.01536 

-0.9254 

-1. 1 8798 

+1.06778 

31 

-(.9.06029 

-0.9578 

-X.26544 

-0.59643 

15 

+8.14457 

-0.9282 

-1.19321 

+1.05656 

Apr.   I 

+9.06XX9 

-0.9570 

-I.2639X 

-0.63280 

B 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 


Solar  Day. 
(Sid.  Hr.) 

Logil. 

LqsB. 

LqsC 

Ix>gl>. 

Solar  Day. 
(Sid.  Hr.) 

Logil. 

LogB. 

LogC 

LoffZ>. 

Apr.  I 

+9.061 19 

-0.9570 

-1. 26391 

-0.63280 

May  17 

+9.37870 

-0.9185 

-I.OIH2 

-I.23414 

2 

9.06402 

0.9552 

1.26224 

0.66622 

18 

938925 

0.9168 

0.99972 

1.23882 

3 

9.06978 

0.9528 

1.26044 

0.69711 

19 

9.39986 

0.9165 

0.98790 

1.24332 

4 

9.07864 

0.9503 

1.25850 

0.72582 

20 

9.40949 

0.9175 

0.97562 

1.24765 

h  5 

9.09006 

0.9480 

1.25642 

0.75261 

h  "' 

9.41737 

0.9194 

0.96287 

I.25181 

(18.0)  6 

+9. 1030 1 

-0.9464 

-1.25421 

-0.77771 

(18.0)22 

+9.42315 

-0.9216 

-0.94960 

-I.25581 

7 

9. 1 1625 

0.9456 

1.25186 

O.80131 

23 

9.42701 

0.9234 

0.93581 

1.25966 

8 

9.12884 

0.9457 

1.24937 

0.82356 

24 

9.42953 

0.9242 

0.92144 

1.26335 

9 

9.14008 

0.9465 

1.24674 

0.84459 

25 

9.43160 

0.9237 

0.90646 

1.26688 

lO 

9.14944 

0.9478 

1.24397 

0.86452 

26 

9.43404 

0.9221 

0.89082 

1.27026 

II 

•^9. 15655 

-0.9494 

-1.24105 

-0.88344 

27 

+9.43755 

-0.9194 

-0.87448 

-1.27350 

12 

9. 1 61 29 

0.9509 

1.23798 

0.90145 

28 

9.44244 

0.9164 

0.85738 

1.27659 

13 

9.16401 

0.9520 

1.23477 

0.91 861 

29 

9.44869 

0.9136 

0.83946 

1.27953 

14 

9.16543 

0.9523 

I.23140 

0.93498 

30 

9.45601 

0.9112 

0.82064 

1.28233 

15 

9.16648 

0.9516 

1.22789 

0.95063 

31 

9.46382 

0.9098 

0.80086 

1.28500 

i6 

49.16838 

-0.9497 

-1.22422 

-0.96560 

June  I 

+9.47165 

-0.9093 

-0.78000 

-1.28752 

17 

9.17248 

0,9471 

1.22039 

0.97995 

2 

9.47904 

0.9098 

0.75798 

1.28992 

i8 

9.17968 

0.9439 

1.21641 

0.99370 

3 

9.48568 

0.91 10 

0.73466 

1.292 17 

19 

9- 19005 

0.9409 

1.21226 

1.00691 

4 

9.49132 

0.9127 

0.70988 

1.29430 

h  "^ 

9.20286 

0.9385 

1.20795 

1.01959 

h   5 

9.49587 

0.9146 

0.68348 

1.29629 

(14.0)21 

+9.21677 

-^.9373 

-1.20346 

-1 .03 1 79 

(17.0)  6 

+9.49937 

-0.9163 

-0.65526 

-1.29815 

22 

9.23019 

0.9374 

1.19881 

1.04352 

7 

9.50201 

0.9175 

0.62494 

1.29989 

23 

9.24174 

0.9386 

1.19398 

1. 0548 1 

8 

9.50417 

0.9177 

0.59223 

1.30149 

24 

9.25046 

0.9405 

1. 18898 

1.06569 

9 

9.50640 

0.9169 

0.55672 

1.30297 

25 

9.25620 

0.9424 

I. 18380 

1.07618 

10 

9.50929 

0.9150 

0.5x792 

1.30433 

26 

+9.25944 

-0.9437 

-1.17843 

—1.08629 

11 

+9.51333 

-0.9124 

-0.47519 

-1.30556 

27 

9.261x7 

0.9440 

1.17287 

1.09604 

12 

9.51882 

0.9095 

0.42765 

1.30666 

28 

9.26270 

0.9430 

1.16711 

1.10545 

13 

9.52572 

0.9070 

0.37414 

1.30764 

29 

9.26524 

0.9408 

1.16115 

1.11455 

14 

9.53365 

0.9055 

0.3x297 

1.30850 

30 

9.26961 

0.9379 

1.15499 

1.12330 

15 

9.54193 

0.9053 

0.24162 

1.30924 

May   I 

+9.27599 

-0.9348 

-1.14861 

-I. 13177 

16 

+9.54977 

-0.9066 

-0.15608 

-1.30985 

2 

9.28425 

0.93x9 

1.14202 

1.13995 

17 

9.55649 

0.9090 

0.04931 

1.31034 

3 

9.29378 

0.9296 

1.13520 

1. 14786 

18 

9.56171 

0.9120 

9.90729 

1.31072 

4 

9.30382 

0.9281 

1. 12815 

1.15550 

19 

9.56545 

0.9147 

9.69474 

1.31097 

h   5 

9.31364 

0.9276 

1.12086 

1.16288 

h  '° 

9.56797 

0.9166 

-9.26117 

1.31 1 10 

(16.0)  6 

+9.32269 

-0.9279 

-I. 11332 

-1.17001 

(18.0)21 

+9.56986 

—0.9172 

+9. 1 1465 

-1.31111 

7 

9.33059 

0.9288 

1.10553 

1.17691 

22 

9.57179 

0.9x68 

9.64618 

I.311OO 

8 

9.33706 

0.9301 

1.09748 

1.18357 

23 

9-57433 

0.9152 

9.87805 

1.31077 

9 

9.34199 

0.9314 

1.08914 

1. 19001 

24 

9.57780 

0.9130 

0.02829 

1.31042 

10 

9.34551 

0.9325 

1.08052 

1.19623 

25 

9.58230 

0.9107 

0.13960 

1.30994 

II 

+9.34803 

-0.9329 

—1.07161 

—1.20224 

26 

+9.58764 

-0.9088 

+0.22801 

-1.30935 

12 

9.35013 

0.9323 

1.06238 

1.20804 

27 

9.59349 

0.9080 

0.30132 

1.30864 

13 

9.35256 

0.9306 

1.05284 

1.21364 

28 

9.59947 

0.9080 

0.36392 

1.30780 

H 

9.35617 

0.9280 

1.04295 

1.21904 

29 

9.60524 

0.9089 

0.41852 

1.30684 

15 

9-36167 

0.9247 

1.03272 

1.22426 

30 

9.61048 

0.9108 

0.46690 

1.30577 

16 

+9.36928 

-0.9213 

—1.02211 

—1.22929 

July   1 

+9.61498 

-0.9x32 

+0.51032 

-1.30456 

17 

+9.37870 

-0.9185 

-1.01112 

-1-23414 

2 

+9.61868 

-0.9159 

+0.54968 

-1.30324 

B- 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 


Solar  Day. 
(Sid.  Hr.) 

Ix)g  A. 

LosB. 

LogC. 

Log  17. 

Solar  Day. 
(Sid.  Hr.) 

JjogA, 

LoffB. 

LogC. 

JjogD, 

July   I 

+9.61498 

-0.9132 

+0.51032 

-1.30456 

Aug.  16 

+9.74773 

-0.9578 

+I.18114 

—1 .08 1 26 

2 

9.61868 

0.9159 

0.54968 

1.30324 

17 

9.74890 

0.9568 

1.18637 

1.07 108 

3 

9.62154 

0.9185 

0.58566 

1. 301 78 

18 

9.75071 

0.9554 

119141 

1.06052 

4 

9.62369 

0.9206 

0.61878 

1.3002 1 

19 

9.75320 

0.9541 

1. 19627 

1.04957 

h   5 

962535 

0.9219 

0.64944 

1.29850 

h  "° 

9.75620 

0.9533 

1.20096 

1.0382 1 

(10.0)  6 

49.62688 

-0.9223 

+0.67796 

—1.29667 

(22.0)21 

+9.75943 

-0.9534 

+1.20548 

—1. 0264 1 

7 

9.62873 

0.9216 

0.70462 

1.29471 

22 

9.76263 

0.9543 

1.20984 

I.01415 

8 

9.63132 

0.9200 

0.72963 

1.29262 

23 

9.76559 

0.9561 

1.21403 

1. 00140 

9 

963495 

0.9180 

0.75316 

1.29040 

24 

9.76814 

0.9585 

1. 21806 

0.98814 

lO 

9.63971 

0.9162 

0.77537 

1.28805 

25 

9.77017 

0.9612 

I.22193 

0.97433 

II 

+9.64540 

-0.915 1 

+0.79639 

-1.28556 

26 

+9.77161 

-0.9639 

+1.22565 

-0.95993 

12 

965158 

0.9152 

0.81633 

1.28294 

27 

9.77250 

0.9665 

1. 22921 

0.94490 

13 

9.65764 

0.9168 

0.83528 

1. 28018 

28 

9.77296 

0.9683 

1.23263 

0.92919 

H 

9.66304 

0.9197 

0.85332 

1.27728 

29 

9.77315 

0.9694 

1.23589 

0.91276 

15 

9.66736 

0.9232 

0.87052 

1.27424 

30 

9.77334 

0.9695 

1.23902 

0.89555 

i6 

+9.67050 

-0.9267 

+0.88696 

-I.27105 

31 

+9.77386 

-0.9688 

+1.24200 

-0.87748 

17 

9.67259 

0.9296 

0.90268 

1.26772 

Sept.  I 

9.77496 

0.9673 

1.24484 

0.85850 

i8 

9.67398 

0.9314 

0.91774 

1.26425 

2 

9.77684 

0.9656 

1.24753 

0.83850 

19 

9.67518 

0.9319 

0.93218 

1.26062 

3 

9.77949 

0.9641 

1.25009 

0.81740 

h  ^° 

9.67670 

0.9313 

0.94604 

1.25684 

h   ^ 

9.78273 

0.9635 

I.25251 

0.79508 

(20.0)21 

+9.67891 

-0.9301 

+0.95935 

-I.25291 

(W.O)  5 

+9.78623 

-0.9640 

+1  25479 

-0.77139 

22 

9.68189 

0.9285 

0.97215 

1.24882 

6 

9.78958 

0.9657 

1.25695 

0.74620 

23 

.9.68559 

0.9273 

0.98447 

1.24456 

7 

9.79239 

0.9683 

1.25896 

0.71930 

24 

9.68979 

0.9267 

0.99633 

1. 24014 

8 

9.79441 

0.9714 

1.26085 

0.69048 

25 

9.69419 

0.9270 

1.00776 

1.23556 

9 

9.79558 

0.9742 

1.26260 

0.65946 

26 

+9.69848 

-0.9283 

+I.01879 

—1.23080 

10 

+9.79610 

-0.9762 

+1.26422 

-0.62589 

27 

9.70241 

0.9305 

1.02942 

1.22587 

II 

9.79626 

0.9771 

1.26571 

0.58935 

28 

9.70581 

0.9332 

1.03968 

1.22075 

12 

9.79646 

0.9768 

1.26708 

0.54930 

29 

9-70855 

0.9363 

1.04959 

1.2 1546 

13 

9.79702 

0.9755 

1. 26831 

0.50501 

30 

9.71061 

0.9393 

1. 0591 7 

1.20997 

14 

9.79815 

0.9737 

I.26941 

0.45552 

31 

+9.71206 

-0.9420 

+1.06842 

—1.20429 

15 

+9.79991 

-0.9719 

+1.27039 

-0.39949 

Aug.  I 

9-7»303 

0.9440 

1.07736 

I.I9841 

16 

9.80220 

0.9703 

1.27124 

0.33496 

2 

9.71378 

0.9450 

1. 0860 1 

1. 19232 

17 

9.80483 

0.9695 

I.27196 

0.25895 

3 

9. 7 1465 

0.9450 

1.09437 

1. 18602 

18 

9.80749 

0.9696 

1.27256 

0.16654 

4 

9.71599 

0.9441 

1. 10245 

I.X795I 

h   '9 

9.80998 

0.9704 

1.27303 

0.04881 

h   5 

+9.71811 

-0.9428 

+1. I 1028 

-1. 1 7276 

(0.0)  20 

+9.81214 

-0.9719 

+1.27337 

-9.88646 

(21.0)  6 

9.72116 

0.9414 

I.I1785 

I. 16579 

21 

9.81385 

0.9739 

1.27359 

9.62383 

7 

9.72505 

0.9404 

I.12517 

1. 15858 

22 

9.81509 

0.9759 

1.27368 

-8.85057 

8 

9.72949 

0.9405 

I. 13226 

1.15112 

23 

9.81583 

0.9778 

1.27364 

+9.44559 

9 

9.73405 

0.9418 

1. 139" 

1. 14340 

24 

9.81615 

0.9791 

1.27347 

9.79864 

10 

+9.73824 

-0.9444 

+1. 14574 

-I.I3541 

25 

+9.8 162 1 

-0.9797 

+1.27318 

+9.99077 

II 

9.74165 

0.9478 

I.15215 

I.I2715 

26 

9.81622 

0.9793 

1.27276 

0.12348 

12 

9.7441 1 

0.9514 

X.  15835 

I.II860 

27 

9.81644 

0.9782 

1. 27221 

0.22495 

X3 

974564 

0.9546 

1. 16434 

1. 10974 

28 

9.81714 

0.9761 

1.27154 

0.30708 

14 

9.74648 

0.9570 

I.I7OI4 

1. 10058 

29 

9.81849 

0.9737 

1.27073 

0.37605 

15 

+974705 

-0.9580 

+X.X7574 

—1 .09109 

30 

+9.82055 

-0.9714 

+1.26979 

+0.43547 

16 

+9.74773 

-0.9578 

+1.18114 

—1.08126 

Oct.   z 

+9.82325 

I-O.9697 

+1.26873 

+0.48766 
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Solar  Day. 
(Sid.  Hr.) 

IjogA. 

togB. 

LogC. 

LogX>. 

Solar  Day. 
(Sid.  Hr.) 

Lo8i4. 

LogB. 

LogC. 

LogX>. 

Oct.   I 

+9.82325 

-0.9697 

+1.26873 

+0.48766 

Nov.  16 

+9.90145 

^.9463 

+1.03754 

+1. 22185 

2 

9.82630 

0.9691 

1.26753 

0.53415 

17 

9.90256 

0.9472 

1.02662 

1.22720 

3 

9.82934 

0.9699 

1.26620 

0.57606 

18 

9.90339 

0.9475 

I.01526 

1.23236 

4 

9.83200 

0.9712 

1.26473 

O.61418 

h   19 

9.90409 

0.9469 

1.00346 

1.23732 

h   5 

9.83400 

0.9733 

1. 26313 

0.64913 

(4.0)  20 

9.90486 

0.9454 

0.991 19 

1. 24210 

(1.0)  6 

+^.83528 

-0.9755 

+1. 26139 

+0.68137 

21 

+9.90590 

-0.9430 

+0.97842 

+1.24669 

7 

9.83587 

0.9771 

1. 2595 1 

O.71128 

22 

9.90742 

0.9400 

0.96512 

I.2511O 

8 

9.83607 

0.9776 

1.25750 

0.73916 

23 

9.90951 

0.9368 

0.95125 

1-25534 

9 

9.83622 

0.9769 

1.25534 

0.76525 

24 

9.91217 

0.9339 

0.93678 

1.25940 

lO 

983665 

0.9751 

1.25305 

0.78976 

25 

9.91527 

0.9318 

0.92166 

1.26329 

II 

+9.83760 

-0.9726 

+1. 25061 

+0.81284 

26 

+9-91855 

-0.931 1 

+0.90585 

+1.26702 

12 

983916 

0.9699 

1.24802 

0.83465 

27 

9.92170 

0.9316 

0.88930 

1.27058 

13 

9.84127 

0.9674 

1.24528 

0.85530 

28 

9-92445 

0.9333 

0.87194 

1.27397 

14 

^984377 

0.9655 

1.24240 

0.87490 

29 

9.92661 

0.9354 

0.85371 

1. 27721 

15 

9.84640 

0.9645 

1.23936 

0.89354 

30 

9.92816 

0.9374 

0.83453 

1.28029 

i6 

+9.84895 

-0.9643 

+1. 23617 

+0.91129 

Dec.   I 

+9.92921 

-0.9385 

+0.81432 

+1.28322 

17 

9.85124 

0.9649 

1.23283 

0.92823 

2 

9.93001 

0.^385 

0.79296 

1.28599 

i8 

9.85315 

0.9660 

1.22932 

0.94442 

3 

9.93084 

0.9372 

0.77035 

1. 28861 

19 

9.85460 

0.9674 

1.22565 

0.95990 

h    4 

9.93199 

0.9348 

0.74634 

1. 29108 

h   ^° 

9.85560 

0.9686 

1. 22182 

0.97474 

(6.0)  5 

993361 

0.9318 

0.72078 

1-29339 

(2.0)  21 

+9.85623 

-0.9695 

+  1. 21782 

+0.98896 

6 

+9.93575 

-0.9288 

+0.69346 

+1.29557 

22 

9.85660 

0.9696 

1. 21364 

I.OO261 

7 

9.93832 

0.9264 

0.66415 

1.29760 

23 

9.85689 

0.9689 

1.20930 

I.OI573 

8 

9.941 13 

0.9249 

0.63257 

1.29947 

24 

9.85731 

0.9673 

1.20477 

1.02834 

9 

9.94400 

0.9244 

0.59835 

1.30121 

25 

9.85812 

0.9648 

1.20006 

1.04047 

10 

9.94671 

0.9250 

0.56104 

1.30280 

26 

+9.85949 

-0.9617 

+I.19516 

+  I.05215 

II 

+9.94915 

-0.9263 

+0.52007 

+1.30426 

27 

9.86151 

0.9586 

1. 19007 

1.06340 

12 

9.95122 

0.9281 

0.47466 

1.30557 

28 

9.86412 

0.9560 

1. 18478 

1.07425 

13 

9.95292 

0.9300 

0.42379 

1.30674 

29 

9.86716 

0.9543 

1. 17929 

1.0847 1 

14 

9.95426 

0.9317 

0.36599 

1.30777 

30 

9.87031 

0.9539 

1. 17360 

1.09480 

15 

9-95533 

0.9328 

0.29913 

1.30866 

31 

+987321 

-0.9545 

+1. 16768 

+1. 10454 

16 

+9.95620 

-0.9333 

+0.21990 

+1.30942 

Nov.  I 

9.87559 

0.9561 

I.16156 

I-1I393 

17 

9.95709 

0.9328 

0.12273 

1.31003 

2 

9.87730 

0.9579 

1. 15520 

1. 1 2301 

18 

9-95815 

0.9314 

9-99717 

1.3 105 1 

3 

9.87835 

0.9593 

I.14861 

1.13177 

19 

9.95956 

0.9292 

9.81961 

1.31085 

h    ^ 

9.87897 

0.9598 

I.14178 

1. 14024 

h   '° 

9.96144 

0.9267 

+9.51384 

1. 3 1 105 

(8.0)  5 

+9.87944 

^0.9589 

+1.13470 

+1. 14842 

(6.0)  21 

+9.96384 

-0.9244 

-7.86396 

+1.31112 

6 

9.88008 

0.9570 

1. 12737 

1. 15632 

22 

9.96667 

0.9228 

9.53289 

1.31105 

7 

9.881 14 

0.9542 

1.11976 

1.16395 

23 

9.96974 

0.9224 

9.82918 

1. 3 1084 

8 

9.88278 

0.9510 

I.II189 

1.17132 

24 

9.97280 

0.9234 

0.00361 

1.31049 

9 

9.88497 

0.9479 

1. 10372 

1. 17844 

25 

9.97556 

0.9256 

0.12762 

1.31001 

10 

+9.88758 

^.9452 

+1.09526 

+1. 18532 

26 

+9.97782 

—0.9286  -0.22388 

+1.30938 

II 

9.89041 

0.9436 

1.08650 

1.19196 

27 

9.97952 

0.9316   0.30251 

1.30862 

12 

9.89323 

0.9429 

1.07741 

119837 

28 

9.98069 

0.9339   0.36896 

1.30772 

13 

9.89583 

0.9431 

1.06798 

1.20456 

29 

9.98155 

0.9352   0.42646 

1.30668 

14 

9.89810 

0.9440 

1.0582 1 

1. 21053 

30 

9.98234 

0.9352   0.47712 

1 

1.30550 

15 

+9.89998 

^•945 1 

+1.04807 

+i.2'i630 

31 

+9.98331 

-0.9340  (-0.52236 

+1.30418 

16 

+9.90145 

-0.9463 

+1.03754 

+1. 22185 

32 

+9.98463 

-0.9321 

-0.56321 

+1.30272 
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G 

H 

Solar: 

Day. 
real 

r 

Log^. 

Log  A. 

• 

« 

(Side 
Hou 

In 
Time. 

In 

Time. 

In 
Arc. 

In 
Time. 

h    m 

In 
Arc. 

In 
Time. 

Los  t. 

y 

s 

s 

0       / 

0       / 

h     m 

// 

Jan. 

o 

—0.0014 

-^.449 

-0.018 

248  10.9 

1632.7 

351  194 

23  25.3 

O.91221 

I.31019 

-X.34 

-0.1260 

I 

+0.0014 

0.437 

0.013 

248  48.5 

16352 

35023.1 

2321.5 

0.90832 

1.30998 

1.48 

0.1701 

2 

0.0041 

0.425 

-0.006 

249  37.0 

1638.5 

349  26.7 

23  17.8 

0.90506 

X. 30975 

1.62 

0.2099 

3 

0.0068 

0.413 

+0.003 

25032.5 

1642.2 

348  30.2 

23  14.0 

0.90308 

X. 30950 

1.76 

0.2463 

4 

0.0096 

0.401 

O.OII 

251  30.0 

1646.0 

347  33.6 

23  10.2 

0.90267 

X. 30923 

1.90 

0.2798 

h 

5 

0.0123 

-0.389 

+0.016 

252  23.6 

1649.6 

346  37.0 

23    6.5 

0.90372 

1.30894 

-2.04 

-0.3106 

(7.0) 

6 

0.0150 

0.378 

0.018 

253    8-5 

1652.6 

345  40.3 

23    2.7 

0.90575 

1.30863 

2.18 

0.3394 

7 

0.0178 

0.366 

0.016 

253  42.6 

1654.8 

344  43-5 

22  58.9 

0.90803 

1.30830 

2.32 

0.3663 

8 

0.0205 

0.354 

O.OII 

254    6.7 

1656.4 

343  46.7 

2255.1 

0.90987 

X. 30795 

2.46 

0.39x4 

9 

0.0232 

0.342 

+0.005 

254  23.7 

1657.6 

342  49.7 

2251.3 

0.91076 

X. 30758 

2.60 

0.4150 

lO 

0.0260 

-0.331 

-0.00 1 

254  37.9 

1658.5 

341  52.7 

22  47.5 

0.91050 

X. 307x9 

-2.74 

--O.4373 

II 

0.0287 

0.319 

0.006 

254  53.4 

1659.6 

34055.5 

22  43-7 

0.90916 

1.30680 

2.87 

0.4584 

12 

0.0315 

0.307 

0.009 

255  13.7 

17    0.9 

339  58.2 

22  39.9 

0.90707 

1.30638 

3.01 

0.4783 

13 

0.0342 

0.296 

0.0 10 

255  40.7 

17    2.7 

339    0.8 

22  36.1 

0.90467 

X. 30594 

3x4 

0.4972 

14 

0.0369 

0.284 

0.008 

256  147 

17    50 

338    3.3 

22  32.2 

0.90244 

X. 30548 

328 

0.5x52 

15 

0.0397 

^.273 

-0.004 

256  54-8 

17    7.7 

337    5-7 

22  28.4 

0.90079 

X. 30501 

-34X 

-^•5324 

i6 

0.0424 

0.262 

+0.001 

257  390 

17  10.6 

336   8.0 

22  24.5 

0.90001 

X. 30453 

3.54 

0.5488 

17 

0.0452 

0.251 

0.005 

258  24.7 

17  13.6 

335  xo.i 

22  20.7 

0.90024 

X. 30403 

3.67 

0.5645 

i8 

0.0479 

0.240 

0.009 

259    91 

17  16.6 

334  12. 1 

22  16.8 

0.90150 

X-3035X 

3.80 

0.5795 

19 

0.0506 

0.229 

O.OII 

259  49.6 

17  19.3 

333  140 

22  12.9 

0.90361 

1.30298 

392 

0.5938 

h 

20 

0.0534 

-0.218 

+0.01 1 

260  24.2 

17  21.6 

332  15.7 

22     9.0 

0.90630 

X. 30245 

-405 

—0.6076 

(S.0) 

21 

0.0561 

0.207 

0.009 

26051.6 

1723.4 

331  17.3 

22     5.2 

0.90919 

1.30189 

4.18 

0.6208 

22 

0.0588 

0.197 

+0.004 

261  11.6 

1724.8 

330  18.8 

22      1.3 

0.91 180 

1.30132 

4.30 

0.6334 

23 

0.0616 

0.186 

-0.002 

261  25.4 

1725.7 

329  20.1 

21  57.3 

0.91370 

1.30074 

4.42 

0.6456 

24 

0.0643 

0.176 

0.009 

261  36.1 

1726.4 

32821.4 

21  534 

0.9x457 

X. 3001 5 

4-54 

0.6573 

25 

0.0671 

-0.165 

-0.015 

261  47.6 

1727.2 

327  22.4 

21  49.5 

0.91423 

1.29956 

-4.66 

-0.6686 

26 

0.0698 

0155 

0.019 

262    4.1 

17  28.3 

326  23.3 

2145.6 

0.91282 

1.29895 

4.78 

0.6794 

27 

0.0725 

0.145 

0.019 

262  29.1 

1729.9 

32524.1 

21  41.6 

0.91080 

X. 29833 

4.90 

0.6898 

28 

0.0753 

0.135 

0.016 

263    4-5 

1732.3 

324  24.7 

21  37.6 

0.90878 

1. 29771 

5.01 

0.6999 

29 

0.0780 

0.125 

0.0 10 

263  49-4 

17  35-3 

32325.1 

21  33.7 

0.90747 

1.29707 

5x2 

0.7096 

30 

0.0808 

-O.I15 

-0,001 

264  40.2 

1738.7 

322  25.4 

21  29.7 

0.90748 

1.29643 

-5.24 

-0,7189 

31 

0.0835 

0.105 

+0.007 

265  314 

1742.1 

321  25.6 

21  25.7 

0.90901 

X. 29578 

5.34 

0.7279 

Feb. 

I 

0.0862 

0.095 

0.014 

266  17.4 

1745.2 

320  25.5 

21  21.7 

0.9 1 1 89 

X. 295x3 

5.45 

0.7366 

2 

0.0890 

0.086 

0.017 

266  54.4 

1747.6 

31925.4 

21  17.7 

0.91556 

1.29448 

556 

0.7450 

3 

0.0917 

0.076 

0.016 

267  20.4 

1749.4 

3x8  25.0 

21  13.7 

0.91936 

1.29382 

5.66 

0.753  X 

h 

4 

0.0944 

-0.067 

+0.012 

267  36.8 

1750.5 

317  24.5 

21    9.6 

0.92258 

1.29316 

-5-77 

-0.7609 

(9-0) 

5 

0.0972 

0.057 

+0.006 

267  46.8 

175X.1 

3x623.9 

21    5.6 

0.92474 

1.29250 
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1.30982 

1.58 

0.1983 

II 

0.9459 

+2.720 

+0.013 

334  40.5 

22  18.7 

920.0 

037.3 

1.29505 

1.31005 

+1.44 

+0.1574 

12 

0.9487 

2.732 

0.014 

33441.3 

22  18.8 

823.8 

033.6 

1.29708 

1.31025 

1.29 

O.I  1 19 

13 

0.9514 

2.744 

0.012 

334  40.6 

22  18.7 

727.6 

029.8 

I.2988I 

1.31043 

1. 15 

0.061 1 

14 

0.9541 

2.756 

0.009 

334  39-6 

22  18.6 

631.4 

026.1 

1.3002 1 

1.31059 

1. 01 

0.0033 

15 

0.9569 

2.769 

+0.004 

334  39.2 

22  18.6 

5  35-2 

022.3 

1. 301 30 

1. 3 1073 

0.86 

9.9364 

16 

0.9596 

+2.781 

-0.003 

33440.7 

22  18.7 

439.1 

0  18.6 

1. 302 10 

1.31085 

+0.72 

+9.8572 

17 

0.9624 

2.793 

O.OIO 

334  44.9 

22  19.0 

343.0 

014.9 

1.30272 

1.31094 

0.58 

9.7600 

18 

0.9651 

2.805 

0.015 

334  52.5 

22  19.5 

247.0 

0  II. I 

1.30333 

1. 3 1 102 

0.43 

9.6344 

19 

0.9678 

2.817 

0.018 

335    3.4 

22  20.2 

150.9 

0   7.4 

1.30409 

1.31108 

0.29 

94569 

h 

20 

0.9706 

2.830 

0.018 

335  X6.7 

22  21. 1 

054.8 

0   3.7 

I.3052I 

1.31111 

+0.14 

+9.1511 

(6.0) 

21 

0.9733 

+2.842 

-0.015 

335  30.8 

22  22.1 

359  58.8 

23  59-9 

1.30678 

1.31112 

0.00 

-7.5O" 

22 

0.9760 

2.854 

0.009 

335  43-9 

22  22.9 

359    2.7 

23  56.2 

1.30887 

1.31111 

-0.15 

9.1702 

23 

0.9788 

2.866 

-O.OOI 

335541 

22  23.6 

358    6.6 

2352.4 

1.31137 

1.31107 

0.29 

9.4665 

24 

0.9815 

2.879 

+0.007 

336   0.1 

22  24.0 

357  10.5 

23  48.7 

1.31409 

1.31101 

0.44 

9.6409 

25 

0.9843 

2.891 

0.013 

336    1.7 

22  24.1 

356  144 

2345-0 

I.3I676 

1.31094 

0.58 

9.7649 

26 

0.9870 

+2.903 

+0.016 

335  59-7 

22  24.0 

355  18.3 

2341.2 

1.31913 

1. 3 1084 

-0.73 

-9.8612 

27 

0.9897 

2.915 

0.015 

335  55-9 

22  23.7 

35422.1 

23  37.5 

1.32104 

1.31072 

0.87 

9.9398 

28 

0.9925 

2.927 

O.OII 

335  52.4 

22  23.5 

353  25.9 

23  33-7 

I.3224I 

1.31058 

1. 01 

0.0062 

29 

0.9952 

2.940 

+0,005 

335  511 

22  23.4 

352  29.6 

23  30.0 

1.32335 

1.31042 

1. 16 

0.0637 

30 

0.9980 

2.952 

-0.002 

335  53-5 

22  23.6 

351  33.3 

23  26.2 

1.32400 

1.31023 

1.30 

O.I  144 

31 

1.0007 

+2.964 

-0.008 

335  59.8 

22  24.0 

350  36.9 

23  22.5 

1.32460 

1. 3 1003 

-1.44 

-0.1596 

32 

1.0034 

+2.976 

-O.OII 

336   9-4 

22  24.6 

349  40.5 

23  18.7 

1.32540 

1.3098X 

-1.59 

-0.2005 

[Bph  ts] 


230      BESSELIAN  MD  INDEPENDENT  STAR-NUMBERS. 


FOR  WASHINGTON  SIDEREAL  TWELVE  HOURS. 


Mean  Solar 
Date. 


1912. 
Jan.       0.72 

10.70 

20.67 

30.64 

Feb.      9.61 


Mar. 


Apr. 


May 


June 


July 


19-59 
2956 

10.53 
20.50 

30.48 

9-45 
19.42 

29.40 

9.37 
1934 

29.31 

8.29 

18.26 

28.23 

8.20 


18.18 
28.15 
Aug.  7.12 
17.10 
27.07 


Sept. 


Oct. 


Nov. 


Dec. 


6.04 
16.01 

2599 

5.96 

15.93 

25.90 

4.88 

14.85 

24.82 

4.80 

1477 
24-74 
34.71 


IfigA'. 


-9.1605 
9.0270 
8.8461 
8.5638 

-7.7945 

+8.3237 
8.6599 

8.8351 

8.9548 

9.0486 

+9.1291 
9.2021 
9.2703 

9.3347 
9.3956 

+9.4525 
9.5053 
9.5537 
9.5974 
9.6365 

+9.6710 

9.7013 

9.7275 
9.7502 
9.7698 

+9.7871 
9.8027 

9.8173 

9.8317 
9.8464 

+9.8620 
9.8786 
9.8963 
9.9150 
9.9342 

+9.9534 
9.9722 

+9.9900 


i/)g5'. 


-0.8820 
0.8896 
0.8999 
0.91 18 
0.9238 

-0.9348 

0.9437 
0.9499 

0.9530 
0.9528 

--0.9497 
0.9442 

0.9371 
0.9294 

0.9220 

-0.9160 
0.9122 
0.91 12 
0.9132 
0.9182 

-0.9256 

0.9347 
0.9446 

0.9542 
0.9628 

—0.9694 
0.9736 
0.9749 

0.9733 
0.9690 

-0.9624 

0.9543 

0.9457 

0.9377 
0.9316 

-0.9283 

0.9283 

-0.9318 


I*ogC 


—0.4989 
0.8043 

0.9725 
.0829 

.1593 

.2126 
.2476 
.2674 

.2737 
.2669 

.2469 
.2126 
.1618 
.0902 
0.9898 

-0.8428 

0.5993 
—9.9460 

+0.3481 

0.7225 

+0.9130 
.0362 
.1225 
.1S43 
.2277 

.2560 
.2708 
.2730 
.2623 
.2380 

.1981 

.139^ 

.0547 
0.9319 

0.7389 

+0.3491 

0370 
-0.6415 


i;ogZ>. 


/ 


+1.3049 
1.2846 

1.2487 

1. 1946 

I.II70 

+1.0060 
0.8381 

+0.5370 
-8.9372 

0.5556 

-0.8436 
.0059 

.1136 
.1892 
.2426 

.2790 
.3012 
.3106 
.3080 
.2932 

.2654 
.2226 

.1613 

.0752 

0.9514 

-0.7578 

-0.3674 

+0.0611 

0.6645 

0.9014 

+1.0453 

I.H34 
1. 2126 

1.2607 

1.2918 

+1.3080 
1.3104 
+1.2990 


—0.446 
0.328 
0.217 
0.1 14 

—0.020 

+0.064 
0.139 
0.209 
0.276 

0.343 

+0.412 
0.488 

0.571 
0.663 

0.763 

+0.870 
0.983 

1.099 
1.215 

1.330 

+1.440 

1.544 
1.640 

1.728 

1.808 

+1.881 

1.950 
2.017 
2.085 

2.157 

+2.235 
2.322 
2.419 
2.526 
2.640 

+2.760 

2.881 

+3.003 


a 

H 

0  / 

c   / 

249  10 

351  7 

254  37 

341  41 

259  58 

332  6 

264  52 

322  17 

269  9 

3"  13 

272  48 

301  5« 

275  57 

291  17 

278  45 

280  32 

281  23 

269  44 

284  2 

259  0 

286  51 

248  26 

289  57 

238  9 

293  21 

228  10 

297  I 

218  32 

300  49 

209  12 

304  35 

200  7 

308  9 

191  14 

3»i  21 

182  28 

314  6 

173  44 

316  20 

164  58 

318  7 

156  3 

319  30 

146  56 

320  34 

137  33 

321  24 

"7  53 

322  7 

"7  54 

322  48 

107  37 

323  31 

97  7 

324  21 

86  29 

325  21 

75  50 

326  31 

65  16 

327  51 

54  52 

329  18 

44  43 

330  48 

34  48 

332  16 

25  8 

333  37 

15  38 

334  47 

6  16 

335  44 

356  57 

336  26 

347  35 

I*og^. 


O. 
O 

o, 
o 

o 
o 
o 
o, 
o 

o 
o 
o 
o 
o 


9II4 
9054 

9066 

9135 
9239 

9353 
9461 
9550 
9616 

9659 

9688 
971 1 
9742 
9796 
9881 

0004 
0165 
0358 
0570 
0791 

1012 
1222 
1416 

1592 
1746 

1879 
1994 

2095 
2185 

2273 

2363 
2462 

2574 
2700 

2839 

2989 
3144 
3299 


I^gA. 


.3101 

.3071 
.3023 
.2963 
.2897 

.2835 
.2782 

.2748 

•2737 
.2749 

.2784 
.2835 
.2895 

.2958 
.3016 

.3063 
.3096 
.3110 
.3106 
.3084 

.3045 
.2993 

.2933 
.2870 

.2813 

.2768 

.2742 

.2738 

.2757 
.2798 

.2854 
.2918 
.2982 

.3039 
.3082 

.3x06 
.31x0 
.3092 


I*ogf«. 


0.1362 
0.4416 
0.6098 
0.7202 
0.7966 

—0.8499 
0.8849 
0.9047 
0.9110 
0.9042 

-0.8842 
0.8499 
0.7991 

0.7275 
0.6271 

■0.4801 
0.2366 

-9.5833 
+9.9854 

0.3598 

+0.5503 
0.6735 

0.7598 
0.8216 
0.8650 

+0.8933 
0.9081 
0.9103 
0.8996 

0.8753 

+0.8354 

0.7764 
0.6920 

0.5692 

0.3762 

+9.9864 

-9.6743 
0.2788 


E  =  ~o".ooi 

The  above  numbers  give  the  same  reductions  from  mean  to  apparent  place  as  are 
employed  in  computing  the  apparent  places  of  the  fixed  stars,  given  on  pages  287  to  486, 
from  the  mean  places,  given  on  pages  233  to  250.  In  order  to  render  exact  interpolation 
possible  through  intervals  of  ten  days,  all  short  period  terms  have  been  omitted. 
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TERMS  OF  SHORT  PERIOD  IN  THE  NUTATION,  1912. 231 


FOR  WASHINGTON  MEAN  MIDNIGHT. 


Dmttt. 

d"Vr 

d"u 

Date. 

rf"V' 

d"« 

Date. 

«J"V 

d"« 

Date. 

J'> 

«J"o 

w 

M 

H 

n 

w 

M 

H 

» 

Jan.     o 

-0.30 

—0.03 

Fob.  15 

40.19 

-Ob05 

Apr.    I 

—0.06 

40.09 

May  17 

—0.16 

-0.09 

X 

0.22 

0.08 

X6 

0.20 

0.00 

2 

0.14 

0.06 

z8 

—0.04 

0.1 1 

a 

-0.10 

O.XZ 

17 

0.17 

40.04 

3 

0.17 

40.02 

X9 

40.ZO 

0.10 

3 

40.05 

0.1  X 

x8 

O.II 

0.08 

4 

0.17 

—0.03 

ao 

0.2Z 

ao7 

4 

o.x8 

0.08 

19 

40.0I 

0.10 

5 

0.12 

0.07 

az 

a  27 

—0.02 

5 

0.27 

-0.04 

20 

-0.10 

0.10 

6 

-0.05 

0.09 

22 

a28 

+0.03 

6 

0.30 

+0.01 

2Z 

a2i 

0.09 

7 

40.03 

O.XO 

23 

0.22 

ao8 

7 

a  27 

0.06 

22 

a28 

40.03 

8 

O.II 

ao9 

24 

0.12 

0.10 

8 

0.19 

0.09 

23 

0.31 

0.00 

9 

0.17 

0.07 

25 

40.0I 

0.1  X 

9 

40.08 

O.IX 

24 

0.28 

-0.05 

xo 

0.20 

-0.03 

26 

—0.09 

0.09 

xo 

-0.02 

4a  09 

25 

—0.19 

—0.09 

XI 

40.20 

+aox 

27 

-0.16 

40.05 

XX 

0.11 

0.06 

26 

-0.07 

0.11 

X2 

0.15 

0.05 

28 

a  18 

0.00 

12 

0.15 

40.02 

27 

40.07 

0.10 

X3 

+0.08 

0.09 

29 

0.16 

-0.04 

13 

0.16 

—0.02 

28 

ax8 

0.07 

14 

~0»02 

a  10 

30 

0.10 

0.08 

M 

O.X2 

0.06 

29 

0.25. 

—0.02 

15 

O.X3 

a  10 

31 

—0.02 

0.10 

X5 

-Ouo6 

0.09 

Mar.   X 

0.26 

40.03 

16 

0.22 

0.08 

Jane  x 

40.06 

axo 

x6 

40.01 

0.10 

2 

0.2X 

0.08 

X7 

0.28 

40.03 

2 

0.13 

0.08 

17 

0.09 

0.09 

3 

0.12 

0.10 

x8 

0.28 

—0.02 

3 

0.18 

0.05 

x8 

0.15 

0.07 

4 

40.02 

0.1  X 

X9 

0.23 

0.07 

4 

0.20 

-0.0  r 

X9 

0.19 

-0.03 

5 

-0.07 

0.09 

20 

-0.13 

O.XO 

5 

0.17 

40.03 

ao 

40.  X9 

+0.01 

6 

-0.14 

40.05 

21 

0.00 

-O.H 

6 

40.IX 

40.07 

ax 

0.15 

0.05 

7 

o.x6 

0.00 

22 

40.13 

0.09 

7 

40.02 

0.09 

aa 

+0.07 

0.09 

8 

0.X5 

—0.04 

23 

0.23 

—0.06 

8 

-0.08 

0.10 

23 

-0.03 

0.10 

9 

0.09 

0.07 

24 

0.27 

0.00 

9 

0.19 

0.09 

M 

0.X5 

0.10 

10 

—0.02 

0.10 

25 

0.25 

40.05 

xo 

0.27 

ao6 

as 

0.25 

0.0S 

XI 

+0.06 

0.10 

26 

0.18 

0.09 

II 

0.3X 

40.02 

a6 

0.31 

40.04 

X2 

0.13 

0.08 

27 

40.07 

0.11 

X2 

0.29 

-a  04 

27 

0.32 

-0.02 

13 

0.18 

0.06 

28 

—0.03 

0.10 

13 

0.21 

0.08 

38 

0.26 

0.07 

14 

0.20 

—0.02 

29 

0.12 

0.07 

14 

—0.09 

axx 

29 

a  16 

0.X0 

15 

O.T9 

+0.03 

30 

0.17 

40.03 

15 

40.05 

0.1 1 

30 

-0.02 

-O.H 

16 

40.14 

40.07 

May -I 

-0.18 

-0.01 

16 

40. 17 

-0.0S 

3X 

•fax2 

0.09 

17 

40.05 

0.09 

2 

0.15 

0.06 

17 

0.26 

—0.04 

Feb.    X 

0.22 

ao6 

z8 

-0.05 

O.II 

3 

-0.08 

0.09 

z8 

0.29 

40.0Z 

2 

0.27 

— O.OX 

19 

o.x6 

O.XO 

4 

0.00 

0.10 

19 

0.26 

0.06 

3 

0.27 

40.05 

20 

0.25 

0.06 

5 

40.08 

ao9 

20 

0.17 

0.10 

4 

0.20 

0.09 

21 

a  29 

+0.02 

6 

0.15 

0.07 

21 

+0.06 

0.11 

5 

40.X1 

O.XI 

22 

0.28 

—0.03 

7 

0.19 

—a  04 

22 

-0.05 

0.09 

6 

aoo 

O.XO 

23 

0.2X 

0.08 

8 

0.20 

0.00 

23 

O.X3 

0.06 

7 

-0.09 

0.08 

24 

—0.10 

O.II 

9 

o.z6 

+0.04 

24 

0.17 

4k>.o2 

8 

ax4 

40.04 

25 

40.03 

O.XI 

10 

40.09 

0.08 

25 

0.16 

-0.03 

9 

-0.16 

—0.01 

26 

40.X5 

-0.08 

II 

0.00 

40.10 

26 

-O.XI 

-0.07 

xo 

ai3 

0.05 

27 

0.23 

-ao4 

12 

-0.X1 

0.10 

27 

-0.04 

0.10 

XX 

-0.07 

0.08 

28 

0.26 

+0.01 

13 

0.21 

0.09 

28 

40.04 

0.10 

X2 

0.00 

1      0.10 

29 

0.22 

0.06 

14 

0.28 

40.05 

29 

O.X2 

0.09 

X3 

40.08 

O.IO 

30 

0.14 

O.IO 

15 

0.29 

0.00 

30 

0.18 

0.06 

H 

0.X4 

0.08 

31 

40.04 

0.11 

16 

0.26 

-0.05 

July    I 

0.20 

-0.02 

^5 

40.19 

—0-05 

Apr.    I 

—0.06 

40.09 
[Eph 

17 

la] 

-0.16 

-0.09 

2 

40.19 

40.02 
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Date. 

<J"v 

6*'Li 

Date. 

<J"V 

6"u> 

Date. 

J"V 

<J"w 

Date. 

«J'> 

6"a 

w 

M 

ft 

n 

t* 

w 

i» 

ft 

July     I 

+0.20 

-0.02 

Aug.  z6 

-0.08 

+0.09 

Oct.    z 

-0.Z5 

-czo 

Nov.  z6 

40.Z9 

4-0.04 

2 

0.Z9 

+0.02 

17 

0.Z4 

+0.05 

2 

-0.03 

O.ZZ 

17 

O.Z2 

0.07 

3 

0.Z4 

0.06 

18 

az5 

0.00 

3 

40.09 

0.09 

z8 

40.03 

0.Z0 

4 

-fo.o6 

ao9 

19 

0.13 

-0.05 

4 

0.X9 

-0.06 

19 

-0.08 

0.Z0 

5 

—0.05 

a  10 

20 

—0.06 

ao8 

5 

0.23 

0.00 

20 

o.z8 

0.09 

6 

0.16 

0.Z0 

21 

4-ao2 

0.Z0 

6 

a  22 

40.05 

2Z 

0.26 

0.06 

7 

0.26 

0.07 

22 

0.Z0 

0.10 

7 

O.Z5 

0.09 

22 

0.30 

40.0Z 

8 

0.31 

+0.03 

23 

0.Z7 

0.08 

8 

40.05 

O.ZZ 

23 

a28 

-0.04 

9 

0.32 

—0.02 

24 

0.2Z 

0.05 

9 

-0.05 

O.ZO 

24 

0.2Z 

0.08 

zo 

0.26 

0.07 

25 

0.22 

— ObOZ 

ZO 

0.Z3 

0.07 

25 

-O.ZO 

0.ZI 

ZI 

-o.z6 

-0.10 

26 

+a2o 

+0.03 

zz 

— o.z8 

40.03 

26 

40.04 

-0.ZI 

Z2 

-0.02 

O.XZ 

27 

0.Z3 

0.07 

Z2 

0.Z7 

—0.02 

27 

o.z6 

0.08 

13 

+O.Z2 

0.09 

28 

40.04 

0.Z0 

13 

O.Z2 

0.06 

28 

0.24 

—0.04 

14 

0.22 

—0.06 

29 

-0.07 

azo 

14 

-0.04 

0.09 

29 

0.26 

40.02 

15 

0.27 

0.00 

30 

o.z8 

ao9 

15 

40.05 

O.ZO 

30 

0.23 

0.07 

i6 

0.27 

+0.05 

31 

a27 

0.06 

z6 

az4 

0.09 

Dec.    z 

0.Z4 

0.Z0 

17 

0.20 

0.09 

Sept.  I 

0.3Z 

40.0Z 

17 

0.20 

0.07 

2 

40.03 

O.ZZ 

i8 

+O.ZO 

0.1  Z 

2 

0.30 

-0.04 

z8 

0.23 

-0.03 

3 

-0.08 

O.ZO 

19 

-0.01 

0.10 

3 

0.24 

0.08 

19 

0.22 

40.0Z 

4 

o.z6 

ao6 

20 

0*10 

0.07 

4 

-az3 

O.ZZ 

20 

o.z8 

0.05 

5 

0.Z9 

40.01 

21 

-0.15 

+0.03 

5 

0.00 

— OUZZ 

2Z 

40.ZO 

40.08 

6 

-az7 

—0.04 

22 

0.16 

— ao2 

6 

+O.Z2 

0.08 

22 

0.00 

O.ZO 

7 

O.ZZ 

0.08 

23 

O.X2 

0.06 

7 

0*2Z 

—0.04 

23 

— 0.1Z 

azo 

8 

-0.02 

0.Z0 

24 

-0.05 

0.09 

8 

0.24 

+0.0Z 

24 

0.20 

0.08 

9 

40.08 

0.Z0 

25 

+0.03 

0.Z0 

9 

0.2Z 

0.06 

25 

0.27 

40.04 

zo 

o.z6 

ao8 

26 

0.1 1 

0.09 

zo 

O.X4 

0.Z0 

26 

0.29 

— 0.0Z 

zz 

a2Z 

ao5 

27 

0.17 

0.07 

zz 

+0.03 

O.ZZ 

27 

0.26 

0.05 

Z2 

0.23 

-0.0Z 

28 

0.21 

—0.04 

Z2 

-ao6 

O.ZO 

28 

o.z8 

0.09 

13 

0.20 

40.03 

29 

0.21 

+aoz 

13 

0.Z4 

0.06 

29 

-0.06 

O.ZZ 

X4 

az4 

ao7 

30 

0.17 

0.05 

14 

o.z6 

40.0Z 

30 

40.07 

O.ZO 

15 

40.05 

0.09 

31 

+0.09 

40.08 

15 

-O.Z5 

.-0b03 

31 

40.  z8 

-a  07 

z6 

-0.05 

40.Z0 

Aug.     I 

— ObOI 

0.10 

z6 

0.09 

ao7 

Nov.   z 

0.24 

-0.02 

17 

o.z6 

ao9 

2 

0.12 

o.zo 

17 

-0.0Z 

0.Z0 

2 

0.24 

40.03 

z8 

0.25 

0.07 

3 

0.23 

0.08 

z8 

+0.08 

0.Z0 

3 

0.X9 

0.08 

19 

0.30 

40.02 

4 

0.30 

+0.05 

19 

az6 

ao9 

4 

40.09 

azz 

20 

0.30 

—0.02 

5 

0.33 

0.00 

20 

0.21 

0.06 

5 

-0.02 

o*iz 

2Z 

0.25 

0.07 

6 

0.29 

-0.05 

2Z 

0.23 

-0.02 

6 

O.Z2 

0.09 

22 

o,Z5 

0.Z0 

7 

0.2Z 

ao9 

22 

0.21 

40.02 

7 

o.z8 

40.04 

23 

—0.02 

O.ZZ 

8 

-0.08 

O.ZZ 

23 

0.16 

0.06 

8 

0.Z9 

-0.0Z 

24 

40.ZI 

ao9 

9 

+0.05 

0.Z0 

24 

+0.07 

0.09 

9 

O.Z5 

ao5 

25 

0.22 

-0.06 

10 

+0.17 

—0*07 

25 

-0.03 

+0.Z0 

ZO 

-Ouo8 

—0.09 

26 

40.27 

aoo 

zz 

0.24 

-0.02 

26 

0.Z4 

O.IO 

zz 

4o»oz 

0.Z0 

27 

0.25 

40.05 

Z2 

0.26 

+0.03 

27 

0.23 

0.07 

Z2 

azo 

0.Z0 

28 

az8 

0.09 

13 

0.21 

0.08 

28 

0.29 

+0.03 

13 

o.z8 

0.08 

29 

40.08 

0.XI 

14 

O.Z2 

0.Z1 

29 

0.30 

—0.02 

14 

0.22 

—0.04 

30 

-0.03 

0.10 

15 

+0.02 

0.ZI 

30 

0.25 

0.07 

15 

0.23 

0.00 

31 

O.Z2 

0.07 

z6 

-0.08 

+0.09 

Oct    X 

-0.15 

— O.ZO 

FBph 

z6 

40.Z9 

40.04 

32 

-az7 

40.02 
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Name  of  Star. 


Magni- 
tude. 


Right  ABcenaion. 


Annual 
Variation. 


Declination. 


Annaal 
Variation. 


33  Pisdum     . 

a  Andromedse  (Alpheraiz) 

/3  Cassiopeiae 

e  Phcenids  . 
22  Andromedae 

y  Pegasi 
(T  Andromedae 
t  Ceti 
C  Tucanae 
44  Pisdum 

/3  Hydri 

ot  Phcemds  . 

12  Ceti 

13  Ceti  .        .  t 
Z  Cassiopeiae 

Tt  Andromedae 
e  Andromedae 
d  Andromedae 
a  CsLSsiop.  (Schedir)      .  f 
/i  Phoenids  . 

fi  Ceti 
o  Cassiopeiae 
21  Cassiopeiae 
C  Andromedae 
7  Cassiopdae         .        .  f 

^  Pisdum 
X  Hydri 
20  Ceti 
y  Cassiopeiae 
}i  Andromedae 

a  Sculptoris 
43  H.  Cephd 
«  Pisdum 
P  Phoenids  .        .        .  f 
/<  Cassiopeiae 

V  Ceti 

P  Andromedae 
T  Pisdum 
C  Pisdtmi     .        .        .  t 
K  Tucanae  .        .  f 

/  Pisdum    . 

V  Pisdmn 
<9Ceti 

^  Cassiopeiae 
y  Phcenids  . 

38  Cassiopeiae 

V  Pisdum 
a  Ursae  Min.  {Polaris)  .  f 

13  Ceti,  dup.  5»  5,  6».2,  o".3 
a  Caasiop..  var.  irreg.  2™.2,  2"*.8 
7  Cassiop.  comp.  7™.6,  5"  s.  pr. 


4-7 
2.2 

2.4 
2.9 

4-5 
3.8 

4-3 
6.0 

2.9 

2.4 
6x> 

5.2 

3.7 

4.4 

4-5 

3.5 
var. 

4.6 

2.2 

4.7 
5.6 

4.3 
3.6 

4.6 
5.0 

4-9 
2.2 

3.9 

4.4 
4-5 
4.4 
3.4 
5-3 

3.6 

2.4 

4.7 
5.6 
5.0 

53 

4.7 

3.8 
2.8 

3-4 

6.0 

3.7 
2.1 


h 
O 
O 

o 
o 
o 

o 
o 
o 
o 
o 

o 
o 
o 
o 
o 

o 
o 
o 
o 
o 

o 
o 
o 
o 
o 

o 
o 
o 
o 
o 

o 
o 
o 


m 

o 

3 

4 
4 
5 

8 

13 
14 
15 

20 

21 
21 

25 
30 
32 

32 

33 
34 
35 
37 

39 
39 
39 
42 

43 

44 
45 
48 

51 
51 

54 

56 

58 

2 

2 


49.898 
50.162 
28.504 
56.832 

44.571 

42.161 

43.613 
56.674 

29.743 
53.464 

8.620 

56.254 

32.885 

43.080 

3.748 

10.631 

54.131 
37.138 

30.339 
10.086 

10.381 
48.961 
48.984 

40.273 
46.125 

6.921 
32.752 
30.554 
23.243 
51.855 

21.918 

31.244 

22.474 
9.407 

24.358 


4    9.775 
4  48.009 

6  48.605 

9    7.938 

12  47.111 

13  15-525 

14  37.566 

19  37.455 

20  2.942 

24  32.676 

24  39.740 

26  46.307 

27  51.07* 


+  3.0715 

3.0955 

3.1834 
3.0520 

3.1088 

+  3.0861 
3.1269 
3.0570 
3.1497 
3.0742 

+  3.2043 

2.9731 
3.0621 

3.0871 
3.3272 

+  3.1970 
3.1638 
3.2014 

3.3852 
2.8400 

+  3.0126 
3.3302 
3.9010 

3.1742 
3.6116 

4-  3.XO99 
2.I02I 
3.0641 

3.5958 
3.3202 

+  2.8908 

7.5725 
3.IIIO 

2.6803 
3.9678 

+  3.0175 
3.3499 
3.2965 
3.I316 

2.0401 

+  3.0924 
3.2901 

2.9977 

3.8983 
2.6081 

4-  4.4111 

3.2054 

+27.8225 


-  6  II  59.45 
+28  36  16.59 

+58  39  51.97 
-46  13  58.96 

+45  34  57.27 

+14  41  39.75 

+36  17  50.52 

-  9  18  42.04 
-65  23  29.80 
+  I  27  8.50 

'77  44  59.48 

-42  47  1.95 

-  4  26  36.25 

-44  37.57 
+53  24  45.87 

+33  14  6.22 
+28  50  2.68 
+30  22  45.98 

+56  3  17.55 
-46  34  5.92 

-18  28  9.82 
+47  48  10.61 
+74  30  26.07 
+23  47  19.04 
+57  20  59.54 

+  76  22.84 
-75  24    7.82 

-  I  37  18.43 
+60  14  25.56 
+38     I  19.99 

59.04 

8.15 

59.64 
24.48 

21.00 

54.34 
15.21 
21.71 

36.94 
36.92 

+  39  4.65 
+26  48     6.47 

-  8  38  13.83 

+59  46  42.30 
-43  46     8.58 

+69  48  43.86 

+14  53  32.97 
+88  50  10.77 


-29  49 

+85  47 
+  7  24 

-47  II 
+54  29 

-10  38 

+35     9 

+29  37 
+  76 

-69  20 


+20.136 
19.880 
19.862 
19.848 
20.035 

+20.02 1 

19-963 

19-974 
21.172 

19.939 

+20.279 

19.551 
19.921 

19.849 

19.843 

+19.849 

19-573 
19.721 

19-774 
X9-751 

+19.795 
19-738 
19.718 
19.622 
19-205 

+19-631 
19.650 

19-595 
»9-539 
19-565 

+19.472 

19-435 

19425 
19.288 

17-752 

+19.140 

19.133 
19.172 

19.089 

19-132 

+19.005 
X8.985 
18.633 
18.799 
18.472 

+18.622 

18.623 

+18.594 


P  Phoenicia,  dup.  4"*.i,  4».i,  i". 
C  Piscium,  star  6^.5,  24"  n.f. 

[Eph  la] 


K  Tucanae,  comp.  7"^,  6"  n. 
a  Unae  Min.  star  ^,  x8"  8.pr. 
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Name  of  Star. 

Macni- 
tnae. 

Right  Ascension. 

Annual 
Variation. 

Dedinatioa. 

Annual 
Variation. 

40  Cassiopeiae 

5.5 

h      m         s 
I    31    27.647 

s 
+4.7276 

+72  35  31.38 

I* 
+18.469 

V  AndrotnedfR 

4.2 

I    31    37.598 

3.5089 

+40  57  56.46 

18.088 

TC  Piscium     . 

5^6 

I    32    25.868 

3.1762 

+11  41  30.01 

18.47-? 

V  Persei 

3.8 

I    32    35.019 

3.6661 

+48  10  57.73 

18.312 

a  Eridani  (Achemar)    . 

0.6 

I    34  26.269 

2.2368 

-57  41     1.28 

18.327 

<w  Cassiopeiae 

5.5 

I    35   48.406 

+4.3975 

+67  35  54.26 

+18.318 

V  Pisduni     . 

47 

I    36   51.019 

3.1 i94 

+  52  33.55 

18.286 

^  Persei 

4.2 

I    38      8.243 

3.7428 

+50  14  45  03 

18.22  X 

r  Ceti 

3.6 

I    39   58.762 

2.7865 

-16  24     1.94 

19.027 

0  Piscium 

4.5 

I    40  44.692 

3.1646 

+  8  42  54.56 

18.185 

€  Sculptoris.         .         .  t 

5.4 

I    41    31.268 

+2.8046 

-25  29  31.10 

+18.060 

4  Octantis  (G.)     . 

5.6 

I    42    21.27* 

-3.8135 

-85  12  52.03 

18.107 

C  Ceti 

3-9 

I    47      6.983 

+2.9600 

-10  46     9.75 

17.869 

e  Cassiopeiae 

3.4 

I    48      3.067 

4.2814 

+63  14  14.02 

17844 

a  Trianguli  . 

3.6 

I    48      3.679 

3.4126 

+29     9     2.01 

17.628 

S  Piscium 

4.8 

I    48   59.904 

+3.1035 

+  2  45  12.57 

+17.842 

p  Arietis 

2.7 

I    49   46.516 

3.3078 

+20  22  41.68 

17.679 

ip  Phocnicis  . 

4.4 

I    50      6.983 

2.4039 

-46  44     1.20 

17.672 

V  Ceti 

4.2 

I  55  51.489 

2.8258 

-21  30  13.75 

17.529 

50  Cassiopeiae 

41 

I  55  53.726 

5.0553 

+71  59  45.76 

17.557 

a  Hydri 

3-0 

I  55  59.435 

+  1.8819 

-6i  59  52.16 

+17-559 

y  Andromedai  pr. 

2.3 

I  58  29.508 

3.6700 

+41  54  28.62 

17-375 

y  Andromedae  seq. 

5.T 

J  Of  +  0.889 

»     .     • 

J  <y  +  4.67 

•     ■     • 

a  Arietis 

2.2 

2     2  12.549 

3.3755 

+23     2  48.43 

17.119 

fi  Trianguli  . 

3.1 

2     4  18.159 

3.5606 

+34  34  17.39 

17125 

5S  Cassiopeiae 

6.2 

2     7  33.612 

+4.6647 

+66     6  45.23 

+  17.018 

6  Persei 

5.4 

2     7  44.691 

3.9717 

+50  39  27.08 

16.845 

^^Ceti 

4.5 

2     8  20.025 

3.1766 

+  8  26     3.28 

16.968 

/i  Fomacis   . 

5.2 

2     9     1.718 

2.6379 

-31     8  11.66 

16.920 

y  Trianguli  . 

4.1 

2  12     4.699 

3.5575 

+33  26  26.48 

16.756 

67  Ceti 

5.7 

2  12  35.580 

+2.9905 

-  6  49  38.37 

+16.673 

^  Eridani 

3.8 

2  13  21.849 

2.1413 

-51  55     9.44 

16.718 

0  Ceti  {Mira)                .  \ 

var. 

2  14  54.005 

3.0290 

-  3  22  36.02 

16.444 

K  Fornacis   . 

5.4 

2  18  30.922 

2.7448 

-24  12  57.36 

16.418 

6  Hydri 

4.3 

2  20  10.726 

X.0575 

-69     3  34-63 

16.431 

t  Cassiopeiae                  .  f 

4.6 

2  21  47.998 

+4.8990 

+67     0  26.85 

+16.340 

^»Ceti 

4.3 

2  23  28.685 

3.1861 

+  83  58.04 

16.237 

a  Ceti 

4.8 

2  27  54.909 

2.8414 

-15  37  48.98 

15.912 

36  H.  Cassiopeiae    . 

5-3 

2  29  38.442 

5.6321 

+72  26     3.06 

15.940 

V  Ceti 

50 

2  31   15.241 

+3.1448 

+  5  12  35.30 

15.818 

pi  Hydri 

5.3 

2  33  30.481 

-J.3585 

-79  29  36.51 

+15.677 

V  Arietis 

5.4 

2  33  48.998 

+3.4014 

+21  34  52.95 

15.677 

<^  Ceti           ... 

4.0 

2  34  58.242 

3.0729 

-  0    3     1.91 

15.639 

B  Persei 

4-2 

2  38  10.945 

4.0818 

+48  51  24.95 

15.370 

fc^  Hydri 

4.3 

2  38  13.894 

0.9128 

-68  38  38.03 

15.460 

y  Ceti  seq,    ,         .         .  f 

3.7 

2  38  44.347 

+3-1056 

+  2  51  55.62 

+15.276 

TT  Ceti 

4.4 

2  39  56.000 

2.8536 

-14  13  51.22 

15.348 

M  Ceti 

4.4 

2  40  10,957 

+3.2390 

+  9  44  35.52 

+15.320 

e  Sculptoris.  comp.  9™,  5"  n.f. 
o  Ceti,  var.,  331**.  i»7-9».6,star 
9»£.  8« 


t  Cassiop.,triple,  7",8»>.  2",8 


[Bpb.  la] 


ft 


y  Ceti,  oomp.,  6™.2,  a".7  pr. 
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Name  of  Star. 


7  Persei  .  f 

41  Arietis 
P  Fomads   . 
<T  Arietis 
r*  Eridani     . 

T  Persei 

7  Eridani 

f  Arietis  (mean)  .         .  f 

47  H.  Cephei. 
e  Eridani     .  .  f 

«  Ceti 

J'  Persei 

r*  Eridani 

p  Persei        .  .  f 

}i  Horologii  . 

e  Hydri 

/?  Persei  (>l/^o/)    .         .  \ 

^  Arietis 

12  Eridani  .  f 

48  H.  Cephei . 

C  Arietis 
38  Horologii  (G.)   .         .  \ 
C  Eridani     , 
r  Arietis 
e  Eridani 

a  Persei  (Algenib) 
t  Hydri 
o  Tauri 

2  H.  Camelopardalis 
S  Tauri 

/  Tauri 

^  Eridani  .  | 

T*  Eridani     . 

^  Persei 

S  Eridani 

y  Persei 

5  H.  Camelopardalis 

7  Tauri  {Alcyone)         .  f 

T*  Eridani 

^  Eridani 

y  Hydri 

C  Persei 

9  H.  Camelopardalis 

«  Persei 

5  Persei 

y  Eridani     . 

A.  Tauri 

^  Reticuli     . 

tf  Persei,  star  8".5,  28"  n.  pr. 
e  Arietis,  dup.,  5". a,  5"».6,i".2 

6  Eridani.  comp.  4"^.4,  f.  8" 

p  Persei,  var.  irreg.,  3".4-4"*.2 


t 

t 


t 


Magni- 
tude. 


3.9 

37 

4.5 

5.5 
4.8 

4.1 
4.0 
4.6 

5.7 
3.4 

2.8 

3-1 
4.2 

var. 

5.2 


5.5 

3 

var. 

3 

4.5 

3 

4.0 

3 

5.5 

3 

5-0 

3 

5.7 

3 

4-9 

3 

5.2 

3 

4.3 

3 

1-9 

3 

5.5 

3 

3^8 

3 

4.4 

3 

3.8 

3 

4-3 
3.8 

4.3 
3.1 
3-7 

3.9 
4-7 
3.0 

4.3 
4-2 

3-2 
2.9 

5-2 

3-0 
4.0 

3.2 

var, 

4-4 


Right  Ascension. 


h 
2 

2 
2 
2 
2 


m 

44 

44 

45 
46 

47 
2  48 
52 
54 
54 
54 


2 
2 
2 
2 


16.158 
48.008 

24456 
37.888 

2.733 

0.630 

7.678 

TO.609 

20.380 

55.581 


2 

2 
2 
2 

3 


57  40.657 

58  24.898 

58  30.721 

59  31.942 

1  32.139 

2  3.825 
2  26.258 

6  35.65S 

8  19.922 

9  6.868 


9 
10 

II 

16 

16 

18 
18 
20 
21 
22 


50.413 
19.219 

33.466 

8.632 

24.766 

1.991 
7.808 

4.537 
56.055 

23.886 


3  26  0.759 
3  28  47.015 
3  29  53.960 
3  36  39.206 
3  39  1.929 


3 

3 
3 
3 
3 

3 
3 
3 
3 
3 


39 
41 
42 

43 
46 

48 
48 
49 
51 
53 


12.644 

3-045 

15.035 

3.692 

9.698 

35.343 
35.809 
37.466 
56.690 
15.096 


3  53  55.397 

3  55  48. 1 95 
3  57  20.864 


Annual 
Variation. 


+4.3555 

35241 
2.5121 

33076 
2.7200 

+4-2347 
2.9300 

34248 

7.8344 
2.2767 

+3.1329 
43262 
2.6448 

3.8343 
1.4073 

+0.0980 

3.8924 
34256 
2.5466 
7.4899 

+3-4431 

1-5145 
2.9122 

3-4588 

2.3980 

+4.2676 

-1.5.592 
+3.2250 

48349 
3-2480 

+3.3086 
2.8250 
2.6482 

4.2587 
2.8728 

+4.0659 
6.2792 

3.5611 

2.5805 

+2.2450 

—0.9684 

+3.7649 
5.0917 
40183 
3.8861 

+2.7983 
3.3212 

+0.9402 


Declination. 


+55  31  51.65 

+26  53  54.34 

-32  46  30.54 

+14  43  11.64 

-21  21  58.26 

+52  24  11.03 

-  9  14  52.26 
+20  59  20.11 

+79  4  19.97 
-40  39  24.85 

+  3  44  42.15 
+53  9  45.46 
-23  58  7.83 
+38  29  59.55 
-60  4  42.98 

-72.  14  45.99 
+40  37  2.37 
+19  23  40.43 
-29  20  0.85 
"^77   24  45.80 

+20  43  7.95 

-57  39  3.16 
-98  45.57 
+20  49  49.49 
-43  24  20.98 

+49  32  55.57 

-^7   42  36.94 

+  8  43  11.34 
+59  38  4.42 

+  9  25  34.96 

+12  38  8.76 

-  9  45  19.74 
-21  55  39.25 
+47  30  25.24 
-lo  3  39.01 

+42  18  5.23 

+71  3  43-8o 

+23  50  1.34 

-23  30  30.63 

-36  27  57.97 

-74  30  31.91 
+31  37  22.99 

+60  51  7.31 

+39  45  23.29 
+35  32  19.16 

-13  45  29.73 
+12  14  32.60 

-61  38  53.46 


Annual 
Variation. 


+15.102 
14.971 
15-203 

14-943 
14.936 

+14.893 
14.440 

14.520 

14.530 

14-509 

+14-239 
14.268 

14-223 

14.088 

14.025 

+14.060 
14.021 
13.762 
14.286 

13.545 

+13.471 
13.516 

13.495 
13-109 

13.882 

+12.988 
13.050 
12.806 
12.756 
12.677 

+12.480 

12.313 
12. 171 

11.700 

12.298 

+".554 
11.366 

11.286 

10.796 

11.024 

+  10.992 
10.860 
10.781 
10.600 
10.512 

+10.369 

10.328 

+10.221 


P  Persei,  var.  2'*.87,  2*.  1-3™. 2 
12  Eridani,  comp.,  7»  i".4  n.  pr. 
38  Horologii  remarkable   pur- 
plish red  star. 
e  Eridani,  comp.  9",  s.  7" 


7  Tauri,    quad.,    comps.    6".3, 
7»6,8»2,ii7",  i8i",  190" 
9  H.Camelop.,comp.8"*,  i".9n.f. 
e  Persei,  comp.  8"*,  8".6  n.  f. 
X  Tauri,  var.,  3«*.95,  3».3-4™  2 
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WASHINGTON,  JANUARY  i*.oo6. 


Name  of  Star. 


V  Tauri 
A  Tauri  .  t 

c  Persei 
p  Tauri 
o^  Eridani 

Groombridge  750 
/I  Tauri 
a  Horologii  . 
a  ReticuU     . 
y  Tauri 

d  Tauri 
t^  Eridani 
e  Tauri 
S  Mensse 
m  Persei  .  t 

a  Tauri  {Aldebaran) 

V  Eridani 
a  Doradus    . 

53  Eridani     . 
r  Tauri 

Groombridge  848 
a  Coeli 

4  Camelopardalis 
//  Eridani 
n^  Ononis 

9  Camelopardalis 
t  Tauri 
1^  Orionis 
I  Aurigae 
ft  Camelopardalis 

e  Aurigae      .         .         .  f 
C  Aurigae 
I  Tauri 
II  Orionis 
t}  Aurigae 

B  lyeporis 
ft  Eridani 
//  Aurigae 

19  H.  Camelopardalis 
}i  Leporis 

a  Aurigae  (CapeUa) 

ft  Orionis  (Rigpl)  .         .  t 

A.  Aurigae 

r  Orionis 

o  Columbae  . 

y  Orionis  (Bellatrix) 

ft  Tauri 

17  Camelopardalis 

A  Tauri,  Btar  6».5  f.  38",  ayo",  s. 
m  Persei,  star  6".5,  115",  s.  pr. 


Macni 
tuae« 


3.9 

4-5 
4.0 

5.6 

41 

6.7 

4-3 
3.8 

3-4 
3-9 

3.9 
41 
3-6 
5.6 
6.1 

I.I 
4.1 

3.5 
4.0 

4-3 

6.0 

4-5 

5-4 
4.2 

3.3 

4-4 

51 

3-9 
2.9 

4.2 

var, 

3-9 

4-7 
4.6 

3.3 

3.3 
2.9 

4.8 

5.2 
3.3 

0.2 

0.3 
4.8 

3.7 
4-9 

1-7 
1.8 

5-8 


Right  Ascension. 


h   m    s 

3  58  28.433 

3  59  29.423 

4  2  16.110 

4  5  28.132 
4  7  34152 

4  8  34697 
4  10  45.266 

4  II  5135 

4  13  17.247 
4  14  47.020 

4  17  51.471 
4  20  43.874 

4  23  28.583 
4  23  53.726 
4  27  13.181 

4  30  52.159 
4  31  55253 
4  32  5.636 
4  34  8.919 
4  36  57.699 


4 
4 

4 
4 
4 

4 
4 
4 
4 
4 


36 

37 
40 

41 
45 

45 
46 

49 
51 
55 


58.270 

43.476 

40.078 

6.098 

3.706 

17.698 

13.473 
40.009 

15.637 
35.048 


4  55  39.115 
4  56  19.455 
4  57  50.083 

4  59  32.370 

5  o  20.505 


5 
5 
5 
5 
5 

5 
5 
5 
5 
5 

5 
5 
5 


I 

3 

7 
8 

8 

10 
10 
12 

13 
14 

20 
20 
21 


44.120 
31.401 

24.233 
2.021 

58.691 

II. 163 
18.480 

56.933 
19.989 

18.499 

24.626 

43.679 
51.345 


Annnal 
Variation. 


8 

+  3.1894 
3.5428 
4.3460 

3.6487 
2.9271 

+  17.5285 

3.2553 

X.9873 

0.7643 
3.4112 

+  3.4565 
2.2527 

+  3.5003 
-  4.1559 
+  4.2143 

+  3.4397 
2.9956 
1.2944 

2.7454 
3.5983 

+  8.0144 
1.9299 

4.9854 
2.9986 

3.2549 

+  5.9461 

35073 
31238 

3.9034 
5.3245 

+  4.3006 
4.1890 

3.5844 
3.4264 

4.2036 

+  2.5383 
2.9490 

4.1013 

9.8275 
2.6939 

+  4.4283 
2.8822 

4.2173 
2.9124 

2.1587 

+  3.2168 

3.7911 
+  5.6589 

P 


Declination. 


+  5  44  44.90 
+21  50  32.00 
+47  28  42.36 
+26  15  7.32 
-73  58.86 

+85  19  23.58 

+  8  40  21.58 

-42  30  40.38 

-62  41  38.21 

+15  24  57.09 

+17  20  12.71 
-34  13  14.82 
+18  59  9.68 
-80  25  15.04 
+42  52  36.57 

+16  19  59.31 

-  3  31  53.95 
-55  13  36.30 
-14  28  3i.:7 
+22  47  19.97 

+75  46  57.50 

-42  I  53.94 
+56  36  7.16 

-  3  24  54.83 
+  6  48  30.50 

466  II  40.25 
+18  41  27.14 
+  2  17  50.56 

+33  I  39.46 
+60  18  53.44 


+43  41 
+40  56 

+21 

+15 
+41 


27 
16 

6 


-22  29 

-511 
+38  22 

+79  7 
-16  18 

+45  54 

-  8  18 

+40  I 

-  6  56 
-34  58 

+  6  16 
+28  32 
+62  59 


38.48 
54.13 

53.89 
56.41 

58.96 

19.08 
58.05 
52.18 
56.09 
32.40 

34.28 

9.36 
18.56 
19.66 

51.40 

14.49 
2.38 

41.74 


Annual 
Variation. 


+10.133 

10.003 

9.819 

9564 
9.530 

+  9.409 

9.173 
8.941 

9.044 
8.857 

+  8.61 1 
8.456 
8. 161 

8.234 
7.899 

+  7.412 
7.516 
7.490 
7. 181 
7.086 

+  6.960 
6.936 
6.653 
6.756 
6.462 

+  6.424 
6.307 
6.061 
5.901 
5.549 

+  5.542 
5.476 
5.322 

5.191 
5.088 

+  4.978 
4.816 
4.480 
4.662 
4.398 

+  3.894 
4.312 

3.427 

4.049 
3.618 

+  3.428 

3.241 
+  3.314 


B  Aarigae.  var.  irreg.,  3"*.o-4"*.5. 


[Bph.  It] 


Ononis,  comp.  8>^.o,  9".5, 8.pr. 
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Name  of  Star. 

Manii. 
tude. 

Right  Atcention. 

Annnal 
Variation. 

Declination. 

Annual 
Variation. 

/3  Leporis 

3.0 

b     m         8 

5  24  28.488 

8 
+    2.5703 

0        0         tf 

-20  49  44.17 

•f3.oo6 

X  Aurigae 

4.9 

5  26  59.951 

3.9037 

•4-32     7  40.08 

2.863 

S  Orionis                        .  t 

2.5 

5  27  30.616 

3.0641 

-  0  21  48.78 

2.830 

Groombridge  966 

6.4 

5  27  57.022 

8.0068 

+74  59  14-52 

2. 811 

ct  Leporis 

2.7 

5  28  50.928 

2.6456 

-17  53     4-78 

2.716 

^^  Orionis 

4-5 

5  29  59.315 

+    3.2924 

+  9  25  50.39 

•f2.602 

t  Orionis                       .  t 

2.9 

5  31     7-688 

2.9341 

-  5  58     1. 19 

2.516 

e  Orionis 

1.8 

5  31  44.858 

3.0434 

-  I   15  26.48 

2.466 

C  Tauri 

3.0 

5  32  23.096 

3.5848 

+21     5  22.58 

2.378 

Groombridge  944 

6.4 

5  33  38.985 

18.7487 

•f85     9  19. 1 1 

2.296 

C  Orionis                       .  t 

2.0 

5  36  19.093 

+    3.0269 

-  I  59  18.69 

+2.054 

a  Columbae  . 

2.8 

5  36  27.747 

2.1724 

-34    7  14.04 

2.017 

0  Aurigae 

5.5 

5  39    4.882 

4.6449 

+49  47  19.44 

1.809 

C  Leix)ris 

37 

5  42  58.055 

2.7178 

-14  51   14.71 

1.488 

K  Orionis 

2.2 

5  43  34.962 

2.8448 

-  9  42     0.76 

1. 43 1 

6  Doradtis    . 

4-5 

5  44  36.802 

•¥  O.1019 

-65  46     6.72 

+1.344 

y  Aurigae 

4-2 

5  45  23.412 

+  4.1572 

+39    7  25.31 

1.290 

31  Mensae  (G.) 

6.2 

5  47  13.194 

-11.6913 

-84  49  53.11 

1.204 

d  Leporis 

3-9 

5  47  32.186 

+  2.5796 

-20  53     9.27 

0.441 

a  Orionis  (Betelgeux)    .  f 

var. 

5  50  24.443 

32478 

-f  7  23  29.14 

0.848 

^  Aurigae 

3-9 

5  52  16.927 

+  49417 

•f54  16  44.98 

+0.556 

7  Leporis 

3.8 

5  52  23.800 

2.7322 

-14  10  59.25 

0.806 

P  Aurigae 

2.1 

5  53     4-455 

4.4017 

+44  56  22.30 

0.600 

0  Aurigae              .         .  f 

27 

5  53  43-227 

4.0916 

+37  12  26.34 

+0.458 

I  Geminorum 

4.3 

5  58  46.268 

3.6474 

•f23  16     7.91 

— O.OOI 

I  Puppis  (G.)                .  t 

6.2 

6     I  56.453 

+   1.7257 

-45     2  10.05 

+0.055 

y  Orionis 

4-4 

6     2  32.878 

3.4264 

+14  46  47.10 

—0.248 

22  H.  Camelopardalis    . 

47 

6     9     9.132 

6.6188 

+69  21     8.16 

0.914 

7  Geminorum       .         .  f 

var. 

6     9  33.985 

3.6227 

+22  31  59.25 

0.853 

2  Lynds 

4.4 

6  II  51.711 

5.2987 

+59     2  38.65 

1.007 

C  Canis  Majoris    . 

3.1 

6  16  56.020 

+  2.3018 

« 

-30     I  26.47 

-1.503 

pi  Geminorum 

3-2 

6  17  38.233 

3.6307 

+22  33  34.64 

1.656 

^'^  Aurigae 

5-1 

6  18     7.408 

4.6261 

+49  20     2.04 

1.587 

P  Canis  Majoris    . 

2.0 

6  18  49-447 

2.6415 

-17  54  41.43 

1. 641 

8  Monocerotis               .  f 

4-5 

6  19     6.324 

3.1802 

+  4  38  17.90 

1.660 

a  Argils  (Canopus) 

-0-9 

6  21  59.906 

+  1.3319 

-52  38  50.46 

-1.912 

10  Monocerotis 

50 

6  23  36.898 

2.9641 

-  4  42  25.20 

2.056 

y  Geminorum 

4.1 

6  23  44.290 

35629 

+20  16     7.26 

2.088 

8  Lyncis 

6.0 

6  29  39-144 

54927 

+61  33  35-25 

2.862 

23  H.  Camelopardalis    . 

5.6 

6  31   14.073 

10.3035 

+79  39  42.89 

3.356 

f '  Canis  Majoris    . 

4.5 

6  31  22.107 

+  2.5157 

-22  53  38.31 

—2.700 

51  Aurigae 

57 

6  32  33-736 

4-1599 

+39  28    9.62 

2.951 

y  Geminorum 

1.9 

6  32  37.728 

3.4671 

+16  28  30.59 

2.892 

y  Argils 

3-2 

6  35     4-199 

1.8367 

-43     7     6.17 

3.074 

S  Monocerotis               .  f 

47 

6  36     7.921 

3.3047 

+  9  58  40.35 

3.155 

f  Geminorum 

3-2 

6  38  31.125 

+  3.6930 

■f-25  13     8.88 

-3-371 

^  Geminorum       . 

3.4 

6  40  21.054 

3.3685 

+12  59  28.61 

3.704 

^'5  Aurigae 

5.3 

6  40  23.971 

+  4.3301 

+43  39  57.55 

-3.355 

d  Orionis,  star  6"^.9,  52^.6, 
t  Orionis.comp.  7™. 3,  ii".5, 
C  Orionis,  comp.  4™. 2,  2". 4, 


n. 

s.f. 

s.f. 


a  Orionis,   red  star,  var.  irreg. 

i™.o~i".4. 
B  Aurigae, comp. 7=5,  2".5, n. pr. 
I  Puppis,  star,  5™.$,  150",  s.  f. 

[Eph.  12.] 


8 
S 


Gem.,  var.  231*4,  3»2-4".2, 

comp.  8™.8,  i".2,  n.  pr. 
Monoc,  star.  6^.5, 13".  7,  n.  f. 
Monoc.comp. 8"».8, 2 ".9,  s. pr. 
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Name  of  Star. 

Magni 
tude. 

Right  Ascension. 

Annual 
Variation. 

Declination. 

Annual 
Variation. 

h 

m 

s 

8 

0          1             n 

H 

a  Canis  Majoris  {Sirius)  f 

-1.6 

6 

41 

16.216 

+     2.6435 

-16   35   41.36 

-  4-797 

18  Monocerotis 

47 

6 

43 

16.323 

3.1281 

■»■   2    30   33.15 

3.778 

43  Camelopardalis 

51 

6 

44 

13-406 

6.4900 

+68  59  31.50 

3.832 

6  Geminorum 

3.6 

6 

46 

59.454 

3-9584 

+34     4     5.75 

4.132 

a  Pictoris 

3-3 

6 

47 

17387 

+    0.6178 

-61  50  48.55 

3.869 

C  Mensae 

5.6 

6 

47 

23.250 

-    4.9372 

-80  43  18.08 

-  4  033 

r  Argtis 

2.8 

6 

47 

45-143 

+     1.4884 

-50  30  35  03 

4.253 

15  Lyncis      .                 .  f 

4-5 

6 

49 

39.768 

5.2078 

+58  32  21.44 

4.440 

6  Canis  Majoris    . 

4-2 

6 

50 

6.108 

2.7879 

-"  55  39.42 

4.355 

e  Canis  Majoris    .         .  f 

1.6 

6 

55 

10.030 

2.3574 

-28  51     6.17 

4.776 

C  Geminorum                .  f 

var. 

6 

58 

53-444 

+    3.5608 

+20'  42     0.62 

-  5.102 

0*  Canis  Majoris    . 

3-1 

6 

59 

20.996 

2.5048 

-23  42  14.60 

5.128 

51  H.  Cephei 

5.3 

6 

59 

37.82* 

293185 

+87  II  21.21 

5.192 

y  Canis  Majoris    . 

•4.1 

6 

59 

46.646 

2.7148 

-15  30     9-34 

5.179 

S  Canis  Majoris    . 

2.0 

7 

4 

48.740 

2.4381 

-26  15  10.38 

5.590 

63  Aurigae 

5-1 

7 

5 

36.325 

+    41333 

+39  27  5408 

-  5.663 

51  Geminorum 

5-3 

7 

8 

19.177 

+    34482 

+16  18  32.68 

5-929 

y^  Volantis    .                 .  f 

3-9 

7 

9 

29-785 

—    0.5002 

-70  21  22.16 

5.908 

25  H.  Camelopardalis    . 

5-1 

7 

12 

38.154 

+12.8415 

+82  35     1.82 

6.294 

X  Geminorum 

3.6 

7 

13 

2.220 

3.4504 

+16  41  59.49 

6.326 

Tt  Argds 

27 

7 

14 

2.086 

+     2.II89 

-36  56  21.05 

-  6.373 

6  Geminorum                .  f 

3-5 

7 

14 

52.153 

+    3.5867 

•f22     8  42.65 

6.447 

6  Volantis    . 

4.0 

7 

16 

53.055 

—    0.0186 

-67  47  46.31 

6.606 

7  Octantis  (G.)     . 

6.4 

7 

18 

1-35* 

-20.1468 

-86  53  33.62 

6.688 

I  Geminorum 

3-9 

7 

20 

15.786 

+    37307 

+27  58  25.69 

6.965 

77  Canis  Majoris    . 

2.4 

7 

20 

36.902 

+     2.3737 

-29     7  51.07 

—  6.899 

Groombridge  1308 

5.8 

7 

21 

44.134 

6.2775 

+68  38  48.21 

7043 

/3  Canis  Minoris    . 

31 

7 

22 

22.772 

32556 

+  8  28     2.47 

7.098 

p  Geminorum 

4.2 

7 

23 

27.199 

3.8635 

+31  57  37.78 

6.956 

<r  Argils        .                  .  t 

3-3 

7 

26 

26.291 

1. 901 8 

-43     7  22.04 

7.202 

a'  Geminorum  (Castor) 

2.0 

7^ 

28 

59.236 

+  3.8336 

+32     4  57.49 

-   7.671 

a^  Geminorum 

2.8 

Jar  - 

-  0.276 

•  •   •  • 

^a  -     4.1 1 

a         ■         • 

25  Monocerotis 

5-2 

7 

32 

54.154 

2.9820 

-  3  54  49.49 

7.884 

a  Can.  Min.  (Procyon)  .  \ 

0.5 

7 

34  41765 

3.1423 

+  5  27     3.85 

9.086 

24  Lyncis 

5-0 

7 

35 

34-108 

5.0952 

+58  55     2.44 

8.175 

K  Geminorum                .  \ 

37 

7 

39 

8.242 

+  3.6269 

+24  36  35.07 

-      8.463 

/?  Geminorum  {Pollux)  . 

1.2 

7 

39 

55-990 

3.6761 

+28  14  22.30 

8.521 

4  Puppis 

5.1 

7 

41 

53.745 

2.7636 

-14  20  57.43 

8.634 

4"  Argds 

3-5 

7 

45 

35596 

2.5232 

-24  38  17.96 

8.912 

^  Geminorum 

50 

7 

48 

6.852 

3.6770 

+26  59  39.89 

9.136 

26  Lyncis 

57 

7 

48 

18.626 

+  4.3823 

+47  47  37.10 

-      9.130 

Groombridge  1374     . 

5-6 

7 

49  41.065 

7.2497 

+74    9  15.95 

9.268 

;r  Argils 

3.6 

7 

54  32.514 

1.5260 

-52  44  45.90 

9.601 

CO  Cancri 

5.9 

7 

55 

36.505 

3.6343 

+25  38     3-9<3 

9.692 

X  Geminorum       . 

50 

7 

58 

6.987 

3.6908 

+28     2  30.34 

9.932 

27  Lyncis 

4-9 

8 

I 

50.746 

+  4.5312 

+51  45  40.70 

-IC.I65 

p  Argils 

2.9 

8 

3 

47.763 

2.5546 

-24     2  59.87 

10.257 

3  H.  Ursap  Majoris 

5.5 

8 

4 

4.179 

+  6.0156 

+68  44     3.58 

-10.325 

15  Lyncis,  dup.,  4"*.9.  6"*.2,  o' 
c  Can.  Maj.,comp.  9",  7".8.8.f. 
C  Gem.,  var,  10^.15.  3™7-4"  3 


y^  Volantis.  comp.  5™.8,  ia".9, 

n.  pr. 
d  Gem.,  comp.  8**,  7".o,  s.  pr. 


6  Argds.  star.  8",  22".4.  n.  f. 
K  Gem.,  comp.  8".5,  6".6,  s.  pr. 


Positions  given  for  Sirius  and  Procyon  are  those  of  the  centers  of  gravity  of  the  systems.    Corrections  given 
on  page  IX  remain  to  be  applied  to  reduce  to  the  positions  of  the  stars. 

[Eph  xa] 
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WASHINGTON.  JANUARY  l<oo6. 


Name  of  Star. 


y  Argtls  .  t 

C  Cancri  {mean)    .         .  \ 

Bradley  1147 
20  Puppis 

Groombridge  1 1 1 

/?  Cancri 
31  Lyncis 

d}  Cancri 

e  Argtls 
30  Monocerotis 

0  Ursae  Majoris 
6  Chamaeleontis 

Grcx)mbridge  1450 
fj  Cancri 
Grcx)mbridge  1446 

S  Hydrae 
c  Hydrae 
y  Cancri 
d  Cancri 
a  Pyxidis 

1  Cancri 
€  Hydrae 

5  Argiis 
<y*  Cancri  (mean) 
C  Hydrae 

I  Ursae  Majoris 
a  Cancri 
J^Carinae  .  t 

K  Ursae  Majoris 
(T*  Ursae  Majoris    .         .  f 

/f  Cancri 
A.  Argtis 
C  Octantis 
e  Hydra 
/3  Argds 

83  Cancri 

I  Argds 

40  Lyncis 

6  Pjrxidis 
or  Hydrae 

h  Ursae  Majoris 
I  H.  Draconis 
d  Ursae  Majoris 
0  Ursae  Majoris 
S  Leonis 

^  Argtis        .  .  t 

10  Leonis  Minoris 

0  Leonis 

r  ArgAs,  star  5",  42".5,  s.  pr. 
C  Cancri,   triple;  binary    5"*.6, 
•    6".3,   i"  with  comp.  6™.o, 
5". 4  s.f. 

1  Cancri,  star  6".6,  3o".6,  n.  pr. 


MafHii- 
tude. 


2.2 

7.0 
3.8 

4-4 
5.9 

1:7 

4.0 

3.5 

4-3 
6.0 

5.5 
6.3 

4-2 
4-5 

4.7 
4.2 

3-7 

4.2 

3.5 
2.0 

5-5 
3.3 

31 
4-3 
51 
3-7 
4-9 

2.2 

5-4 
3.8 
1.8 

6.6 
2.2 

3-3 

4-9 
2.2 

3.8 
4.6 
4.6 

3-3 

5-1 

3.6 
4.6 

3.8 

e 


Right  AscensioD. 


h 
8 
8 

8 
8 
8 

8 
8 
8 
8 
8 

8 
8 
8 
8 
8 

8 
8 
8 
8 
8 

8 
8 
8 
8 
8 

8 
8 
8 
8 

9 

9 
9 
9 
9 
9 

9 
9 
9 
9 
9 

9 
9 
9 
9 
9 

9 
9 
9 


m 


6  49.298 

7  10.019 

8  30- 970 

9  17.282 

10  44772 

11  44637 

16  49.050 
18  19.620 

20  42.545 

21  15.870 

22  57.868 

23  17.853 
27  11.989 

27  37.337 
29  56.962 

32  59.929 

34  9.552 

38  11.770 

39  41-187 

40  3329 

41  22.546 

42  7.042 
42  16.243 
48  52.750 
50  44-631 

53  "344 

53  40.570 

54  49-158 

57  37.443 
2  40.028 

2  58.960 

4  45-519 
9  38.50* 
9  47242 

12  14.313 

14  4.363 

14  43.970 

15  41.887 

17  35.627 

23  15.807 

24  36.359 
24  37.695 
26  43.372 

26  58.762 

27  12.262 

27  13.885 

28  50.225 
36  27.345 


Annual 
Variation. 


+  1.8498 

3-4448 

7.6284 

2.7580 

61.5386 

+  3-2559 
4. 12 18 

3.4394 
1.2340 

2.9997 

+  5.0145 
-  1.7422 

+  3.9100 

3.4748 
6-7515 

+  3.1783 
3-1384 
3-4773 
3-4142 
2.4109 

+  3.6385 
3.1800 
1.6518 
3.6686 
3.1746 

■f  4.1241 
3.2848 
1.4683 
4. 1 1 20 
5.3261 


+ 
+ 


3.2530 
2.2060 

8.0707 

3.1238 

0.6710 

3.3540 
1. 6041 
3.6643 

2.6513 
2.9487 

4.7683 
8.8239 

5.3652 
4.0320 

3.2372 

2.3592 
3.6860 
3.2053 


Declination. 


-47  4  37.01 

+17  54  50.24 

+76  I  36.62 

-15  31  20.96 

+88  53  55.27 


-f  9  27 

+43  28 
+18  36 

-59  13 
-  3 

+61 

-77 
+38 


37 


o 

12 

19 


26.74 
16.60 
55.40 
33.84 
7-34 

47.96 
3.66 
8.18 
26.64 
18.18 

40.48 

376 
8.25 

42.03 
7.26 


Annual 
Variation. 


Hydri,   triple:   binary  3^.5, 
6™8,  o".2.  with  comp.  7"*.8, 

3    3 
d  Argiis,  comp.  5»  2",  s. 

<P  Cancri,  dup.  5^.9,  6^.4,  i".4 
[Eph.  Z2] 


h' 

^ 


+20  44 

+73  56 

+  60 

+  3  39 
+21  47 
+18  28 

-32  52 

+29  4  56.78 

■4-  6  44  32.37 

-54  23  8.77 

+30  54  48.01 

+  6  16  51.78 

+48  23  16.27 

+12  II  56.07 

-58  53  22.30 

+47  30  18.83 

+67  29  33.62 

+11  I  22.38 

-43  4  37.41 

-85  18  43.98 

+  2  41  9.98 

-69  21  16.74 

+18  4  44.14 

-58  54  20.30 

+34  45  54.94 

-25  35  27.12 

-  8  16  35-88 

+63  26  50.33 

+81  42  59.81 

+70  13  4-39 

+52  4  44-57 

+11  41  24.11 

-40  4  52.87 

+36  47  19.91 

+10  17  35.66 

Carinas,  comp.  7™. 2,  5 
Urs.  Maj.,  binary  4™. 

i".3 


0.546 
0.689 
0.668 
0.717 
0.808 

0.951 
1.368 
1.409 

1.541 
1.608 

1. 821 
1. 716 
2.187 
2.093 

2.317 

2.424 
2.50? 
2.807 
3.104 
2.878 

3.028 

3.075 
3.136 
3.492 
3.584 

3.996 
3.820 
3869 

4.094 
4.405 

4.371 
4.472 
4.716 

5.079 
4.817 

5.154 
5.050 
5.099 
5.252 
5.505 

5.588 
5.640 
5.656 
6.285 

5.837 

5.716 
5.862 

6.274 

,f. 
9.   8» 


i>  Argils,  dup.  a^.S,  6».o,  o".8 
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Name  of  Star. 

Macni- 
tuae. 

Right  AscensioQ, 

Annual 
Variation. 

DocUnation. 

Annnal 
Variation. 

C  Chamaeleontis   . 

5.2 

h     m         6 

9  36  30-596 

8 
-1.6422 

0         t              n 
-80    32     45.72 

-16.225 

6  Antliae 

50 

9  40  16.715 

+2.6729 

-27   21    58.20 

16.405 

€  Leonis 

3.1 

9  40  51.538 

3.4II5 

+24   10  47.48 

16.485 

V  Ursap  Majoris    . 

3.9 

9  44  44.572 

4.2946 

+59  27  11.62 

16.813 

V  Argtis        .                 .  t 

3.2 

9  44  54.185 

I. 5010 

-64  39  49.30 

16.679 

6  Sextantis  . 

6.0 

9  46  48.014 

+3.0246 

-  3  49  49.64 

-16.783 

f4,  Leonis 

4.1 

9  47  45.669 

3.4177 

+26  25  18.82 

16.855 

Groombridge  1586    . 

6.0 

9  50  32.438 

5.4371 

+73  17  54.76 

16.992 

19  Leonis  Minoris  . 

5.2 

9  52  17.972 

3.6861 

+41  28  30.86 

17.036 

q>  Argds 

3.7 

9  53  46.252 

2.IOI3 

-54     8  55.58 

17.102 

7t  Leonis 

4.9 

9  55  33.858 

+3.1725 

+  8  28     0.67 

-17.190 

77  Leonis 

3.6 

10     2  32.132 

3.2731 

+17  II  31.94 

17.474 

a  Leonis  (Regulus) 

1.3 

10    3  41.230 

3.1985 

+12  23  51.63 

17.521 

X  Hydne 

3.8 

10    6  17.880 

2.9246 

-II  55     7.28 

»7.7»7 

q  Velorum    . 

4-1 

10  II     2.322 

2.5126 

-41  41     8.31 

17.790 

32  Ursae  Majoris    . 

5.7 

10  II  39.468 

+4.3967 

+65  32  52.18 

-17.860 

A.  UrsaR  Majoris    . 

3.5 

10  II  47.741 

3.6322 

+43  21   15.44 

17.891 

C  Leonis 

3.6 

10  II  47.926 

3.3428 

+23  51  22.47 

17.862 

y  Leonis  pr,          .        .  f 

2.6 

10  15     7.380 

3.3*20 

+20  17  13.41 

18.135 

/i  Ursae  Majoris    . 

3-2 

10  17     5.516 

3.5870 

+41  56  32.93 

18.032 

30  H.  Ursae  Majoris 

4.9 

10  17  48.349 

+4.3654 

+66     0  42.78 

-18.104 

30  H.  Camelopardalis    . 

5-3 

10  20  26.885 

7.6II3 

+83     0  25.01 

18.176 

M  Hydrae 

41 

10  21  50034 

2.9004 

-16  23  12.08 

18.314 

31  Leonis  Minoris  . 

4-4 

10  22  47.981 

3.4800 

+37     9  30.35 

18.382 

a  Antliae 

4.4 

10  23     7.403 

2.7421 

-30  37  1 1. 01 

18.304 

36  Ursae  Majoris    . 

4.8 

10  25     0.266 

+3.8628 

+56  25  55.72 

-18.387 

9  H.  Draconis 

5.0 

10  27  38.820 

5.1926 

+76  10    0.32 

18.450 

p  Leonis 

3.8 

10  28  10.751 

3.1618 

+  9  45  35.26 

18.462 

33  Sextantis  . 

6.4 

10  36  55.577 

3.0520 

-  I   16  42.51 

18.854 

41  Leonis  Minoris  . 

5.0 

10  38  38.040 

3.2676 

+23  38  57.87 

18.786 

0  Argds 

3.0 

10  39  48.827 

+2.1318 

-63  56     1.40 

-18.858 

42  Leonis  Minoris  . 

5.4 

10  40  58.500 

3.3432 

+31     8  45.89 

18.907 

7  Argils                         .  t 

var. 

10  41  38.631 

2.3201 

-59  13  18.09 

18.895 

M  Argds                         .  t 

2.8 

10  42  58.891 

2.5729 

-48  57  18.89 

19.006 

/  Leonis 

5.3 

10  44  38.004 

3.1567 

+11     0  39.70 

19005 

<^  Chamaeleontis   .         .  f 

4.6 

10  44  58.043 

+0.5971 

-80     4  33.71 

-18.985 

r  Hydrdb 

3-3 

10  45  16.900 

2.9580 

-15  43  57.76 

18.779 

46  Leonis  Minoris  . 

3-9 

10  48  23.655 

3.3643 

+34  41  22.51 

19.358 

54  Leonis       .         .         .  f 

4-5 

10  50  51.053 

32535 

+25  13     9-73 

19.158 

I  Antliae 

4.7 

10  52  37.128 

2.7955 

-36  39  52.25 

19.323 

Groombridge  1706 

6.3 

10  52  56.797 

+4.8978 

+78  14  30.71 

-19.229 

a  Crateris 

4-2 

10  55  29.134 

2.9204 

-17  49  48.50 

19.149 

d  Leonis 

50 

10  56     0.984 

3.0993 

+  45  24.56 

19.292 

/3  Ursae  Majoris  (Merak) 

2.4 

10  56  32.390 

3.6425 

+56  51   15.65 

19.256 

a  Ursae  Majoris  (Dubhe) 

2.0 

10  58  18.487 

+3.7310 

+62  13  34.69 

19.395 

7  Octantis    . 

6.3 

10  59  57.052 

-0.3460 

-84     7  13.77 

-19.366 

X  Leonis 

4.7 

II     0  28.724 

+30963 

+  7  48  43.47 

19.414 

/>*  Leonis 

57 

II     2  24.939 

+3.0614 

+  2  26     0.76 

-19.496 

V  Argds,  comp.  6"».o,  4". 9,  a.  f. 
y  Leonis,  comp.  3">.8,  3".7,  s.  f. 


7}  Argds,  var.,  irreg.,  i 
/i  Arg{is,  comp.  7™ 

[Eph.  xa] 


2".2 


6-6".6 1  <5'  Cham.,  star  5».5  pr.  32",  256",  s. 
,  n.  f.    I  54  Leonis,  comp.  6^.3, 6". 4,  a.  f. 
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Name  of  Star. 

Maeni- 
tuae. 

Right  Ascension. 

Annual 
Variation. 

Declination. 

Annual 
Variation. 

h      m 

s 

8 

e           * 

f 

tt 

f  UrsaR  Majoris    . 

3.2 

II      4  43.311 

+3.3862 

+44  58 

34.31 

-19.498 

P  Crateris     . 

4-5 

II       7 

19.687 

2.9473 

-22  20 

43.27 

19.625 

6  Leonis 

2.6 

II       9 

25.847 

3.1956 

+21     0 

21.52 

19.701 

S  Leonis 

34 

II       9 

37407 

3.1508 

+15  54 

38.57 

19.648 

r  Ursap  Majoris    . 

3.7 

II    13 

43757 

3.2486 

+33  34 

28.81 

19.612 

6  Crateris 

3.8 

II    14 

56.389 

+2.9972 

-14  18 

7.86 

-19.464 

(T  Leonis 

4-1 

II    16 

35985 

3.0951 

+  6  30  42.60 

19.700 

TT  Centauri   . 

4.3 

II    16 

59.370 

2.7252 

-54     0 

31. II 

19.707 

2  Leonis               .         .  ^ 

\    4.0 

II    19 

20.248 

3.1288 

+11     0 

50.75 

19.814 

r  Leonis 

5.2 

II    23 

24.727 

3.0858 

+  3  20 

27.72 

19.807 

X  Draconis  . 

41 

II    26 

1 1 .645 

+3.5996 

+69  49 

0.80 

-19.849 

S  Hydrae 

37 

II    28 

40.274 

2.9457 

-31  22 

14.45 

19-913 

X  Centauri   . 

3.3 

II    31 

42.893 

2.7488 

-62  31 

58.27 

19.920 

V  Leonis 

4.5 

II    32 

26.583 

3.0716 

-  0  20 

16.02 

19.862 

TT  Chamaeleontis   . 

57 

II  33 

37470 

2.4508 

-75  24 

33.78 

19-936 

3  Draconis  . 

5.5 

II  37 

34.525 

+3.3756 

+67  13 

55.17 

-19.915 

C  Crateris 

4-9 

II  40 

18.041 

3.0374 

-17  51 

41.22 

20.013 

X  Ursap  Majoris    . 

3.8 

II  41 

24.548 

3.I8H 

+48  16 

2.54 

19.960 

/3  Leonis  (Denebola) 

2.2 

II  44 

34.341 

3.0626 

+15     3 

50.52 

20.119 

fi  Virginis     . 

3.8 

II  46 

6.685 

3.1252 

+  2  15 

38.58 

20.284 

Groombridge,  1830   . 

6.5 

II  47 

54.671 

+3.4686 

+38  21 

I. II 

—25.801 

y  Ursae  Majoris     . 

2.5 

II  49 

12.502 

3.I7I3 

+54  II 

2.57 

20.019 

TT  Virginis     . 

4.6 

II  56 

21.809 

3.0743 

+  76 

18.10 

20.075 

0  Virginis 

4.2 

12     0 

43.622 

3.0571 

+  9  13 

18.01 

20.013 

6  Centauri    . 

2.9 

12     3 

47.512 

3.0941 

-50  13 

56.83 

20.073 

€  Corvi 

3.2 

12     5 

35.801 

+3.0808 

-22     7  49.41 

-20.037 

4  H.  Draconis 

5.1 

12     8 

5.409 

2.8512 

+78     6 

18.78 

20.014 

6  Cruds 

3.1 

12  10 

28.190 

3.1733 

-58  15 

3501 

20.063 

6  Ursae  Majoris 

34 

12   II 

4.692 

2.9861 

+57  31 

17.58 

20.017 

y  Corvi 

2.8 

12  II 

16.696 

3.0813 

-17     3 

11.81 

20.005 

2  Canum  Venaticorum . 

\     5.8 

12  II 

43.275 

+3.0167 

+41     8 

59.59 

—20.065 

/3  Chamaeleontis    . 

44 

12  13 

9.591 

3.4420 

-78  49 

24.96 

19.996 

Bradley  1672     . 

6.3 

12  14 

26.635 

0.3397 

+88  II 

15.83 

19.948 

77  Virginis     . 

4.0 

12  15 

24.221 

3.0693 

-  0  10 

40.17 

20.028 

or^  Cruds 

1.6 

12  21 

41.623 

3.3100 

-62  36 

41.45 

19.996 

a'Criids 

2.1 

-^flf-f  0.609 

•          •          •          • 

M- 

-1.31 

•       •       •        • 

20  Comae 

57 

12  25 

18.125 

+3.0185 

+21  22 

59.97 

—19.960 

6  Corvi         .                  .  ^ 

•    3-1 

12  25 

18.559 

3.1008 

-16     I 

32.13 

20.072 

y  Crucis        .                  J 

1.6 

12  26 

16.512 

3.3018 

-56  37 

13.37 

20.175 

8  Canum  Venaticorum 

4-3 

12  29 

34.056 

2.8570 

+41  50 

7.81 

19.600 

/f  Draconis  . 

3-9 

12  29 

44.035 

+  2.5792 

+70  16 

23.58 

-19.867 

/3  Corvi 

2.8 

12  29 

45.678 

3.1449 

-22  54 

36.72 

19-938 

24  Comae  seq,          .         .  \ 

\    5.2 

12  30 

42.978 

3.0109 

+18  51 

40.76 

19-853 

a  Muscae 

2.9 

12  31 

55368 

35385 

-^8  39 

2.78 

19.880 

X  Virginis 

4.8 

12  34 

42.168 

3.0935 

-  7  30  41. II 

19.847 

y  Centauri   . 

2.4 

12  36 

39.480 

+32934 

-48  28 

36.04 

—19.809 

y  Virginis  {mean) 

2.9 

12  37 

12.091 

3.0397 

-  0  58 

0.74 

19.778 

p  Virginis     . 

5.0 

12  37 

25.862 

+3.0373 

+10  43 

13.30 

-19.886 

1  Leonis,  comp.  6^.8,  2^.6,  n.  f. 

2  Can.  Ven.,  starS"*,  ii".6,  s.  pr. 
^  Corvi,  star,  8™,  24 ".4,  s.  pr. 

1912 16 


y  Crucis,  star,  6™.6,  85 
24  Comae,  star,  6". 7,  20 
y  Cent.,  dup.,  3.»i,  3« 

[Eph  12] 


",  n.  f. 
".6.  pr. 

.1,  i".4- 


Virginis,  binary,  3»  7,  3«  7. 

6".2,  P=:328*» 
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MEAN  PLACES  OP  STARS,  1912. 

WASHINGTON.  JANUARY  lAjo^ 


Name  of  Star. 

Maeni- 
tude. 

Right  Ascension. 

Annual 
Variation. 

Declination. 

Annual 
Variation. 

h     m 

s 

s 

e           f             - 

n 

76  Ursa*  Majoris    . 

5-9 

12  37 

43.494 

+2.6326 

+63     II     45.84 

-19793 

/3  Cnicis 

1.5 

12  42 

34.236 

3.4803 

-59  12  28.48 

19734 

t  Octantis    . 

5.4 

12  45 

37.397 

5.9286 

-84  38  44.23 

19.626 

31  Comae 

5.1 

12  47 

24.787 

2.9242 

+28     I     9.72 

19-643 

32  H.  Camelop.  seq,        .  f 

5-3 

12  48 

28.229 

0.4328 

+83  53  28.38 

19-583 

n  Centauri   . 

4.3 

12  48 

33.498 

+3.31 19 

-39  42     1.62 

-19-632 

e  Ursjp  Majoris  (Alioih) 

1-7 

12  50 

9.694 

2.6490 

+56  26  14.35 

19.580 

d  Virginis 

3.7 

12  51 

10.204 

3.0207 

+  3  52  31.82 

19.609 

a  CanumVenat.  seq.     .  t 

2.9 

12  51 

54.803 

2.8110 

+38  47  36.40 

19-485 

d  Muscae 

3.6 

12  56 

1 1 .897 

4.0683 

-71     4  27.80 

19-477 

e  Virginis     . 

30 

12  57 

47.781 

+2.9865 

+11  25  54.93 

-19397 

0  Virginis              .         .  f 

44 

13     5 

23.519 

3.1030 

-  5     4     9.90 

19275 

43  Coma* 

4-3 

13     7 

46.106 

2.8028 

+28  19  26.52 

18.296 

20  CanumVenaticorum. 

4.7 

13  13 

35.969 

2.6960 

+41     2     8.62 

19.006 

y  Hydrae 

3.3 

13  H 

8.061 

3.2549 

-22  42  26.93 

19059 

I  Centauri    . 

2.9 

13  15 

38.658 

+3.3608 

-36  14  54.12 

—19.060 

C^  UrsapMaj.  (Mizar)     .  \ 

2.4 

13  20 

23.138 

2.4226 

+55  23     4.94 

18.855 

C*  Ursae  Majoris 

4.0 

Aa- 

+■0.956 

.   •    •    . 

-^<y-i2.67 

•  •  ■  • 

a  Virginis  {Spied) 

1.2 

13  20 

33.305 

3.1567 

-10  42     7.95 

18.853 

Groombridge  2001 

6.1 

13  23 

53.294 

1.5240 

+72  50  53.57 

18.737 

70  Virginis 

5.2 

13  24 

7.557 

+2.9340 

+14  14  54.68 

-19.295 

K  Octantis    . 

5.6 

13  26 

29.25* 

9.0321 

-85  20     8.98 

18.659 

C  Virginis     . 

3.4 

13  30 

12.462 

3.0543 

-  0     8  46.42 

18.474 

17  H.  Canum  Ven. 

5.0 

13  30 

52.163 

2.6820 

+37  37  59.00 

18.495 

£  Centauri    . 

2.6 

13  34 

18.229 

3.7785 

-53     I     9.88 

18.412 

tn  Virginis     . 

5-2 

13  36 

59.475 

+3.1449 

-  8  15  33.36 

-X8.245 

r  Bootis       .         .         . 

4-5 

13  43 

4.817 

2.8509 

+17  53  41.90 

18.026 

tj  Ursae  Majoris  {Alkaid) 

1-9 

13  44 

4.501 

2.3683 

+49  45     7.73 

18.037 

89  Virginis     . 

51 

13  45 

5.217 

3.2536 

-17  41  46.06 

18.016 

C  Centauri    .         .  *     . 

3.1 

13  50 

2.596 

3.7242 

-46  51  20.21 

17.843 

tf  Bootis 

2.8 

13  50 

29.684 

+2.8567 

+18  50  18.57 

-18.124 

6  Apodis      .         .         .  t 

var. 

13  56  43.007 

5.7309 

-76  22  21.22 

17.531 

r  Virginis     . 

4.3 

13  57 

10.012 

3.051 1 

+  I  58  12.09 

17-512 

II  Bootis 

6.1 

13  57 

II. 121 

2.7216 

+27  48  40.39 

17477 

ft  Centauri    , 

0.9 

13  57 

36.206 

4.2032 

-59  56  56.08 

17.497 

n  Hydne 

3-5 

14     I 

21.397 

+3.4087 

-26  15  31.98 

-17.447 

6  Centauri    . 

2.3 

14     I 

29.921 

3.5187 

-35  56  14.78 

17.819 

a  Draconis  . 

3.6 

14     2 

0.431 

1.6243 

+64  47  46.30 

17.261 

d  Bootis 

4.8 

14     6 

23.178 

2.7371 

+25  30  29.03 

17.152 

K  Virginis 

4.3 

14     8 

II.97I 

+3.1964 

-  9  51  52.32 

16.858 

4  Ursae  Minoris    . 

5.0 

14     9 

10.463 

-0.2860 

"^77  57  39.48 

—16.920 

I  Virginis     . 

4.2 

14  II 

23.880 

+3.1422 

-  5  34  51.51 

17.268 

a  Bootis  {Arctums) 

0.2 

14  II 

38.823 

2.7354 

+19  38  24.52 

18.832 

6  Octantis    . 

4.1 

14  12 

41.586 

9.2145 

-83  15  57.15 

16.793 

A,  Bootis 

4-3 

14  13 

2.390 

2.2833 

+46  29  31.30 

16.61 1 

X  Virginis     . 

4.6 

14  14 

20.708 

+3.2404 

-12  57  59.35 

-16.679 

2  Librae 

6.3 

14  18 

41.360 

3.2*^33 

-II    18  45.17 

16.553 

0  Bootis 

41 

14  22 

12. 113 

+2.0433 

+52   15  25.75 

-16.715 

32  H.  Cam.,  star  5"  8,  2i".6,  n.pr. 

0  Vi 

rginis,  comp.  9",  7' 

'.I,  n.  pr. 

G 

Apodis,  var.  irreg. 

5«5-6».6 

ix  Can.  Ven.,  stars™,  19" .8,  s.  pr. 

C»  Ui 

s.  Maj., 
7t/.2,  22a 

st.ir  Alcoi 
t"n. 

'4».o,  £. 

[Eph  12] 
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Name  of  SUr. 

Maeni- 
tude. 

Right  Ascension. 

Annual 
Variation. 

Declination. 

Annual 
Variation. 

/  Bootis 

5.4 

h      m         8 
14    22    21.752 

s 
+   2.7901 

Of                      M 

+19  37  19.52 

-16.287 

^  Virginis     .                  .  t 

50 

14   23    40.014 

+  3.0887 

-  I  50     1.99 

16.238 

5  Ursa  Minoris 

4.4 

14    27   41796 

—  0.1662 

+76     5  14.16 

16.004 

p  Bootis 

3.8 

14    28      2.276 

+  2.5865 

+30  45  26.17 

15.894 

y  Bootis 

30 

14   28    32.114 

2.4172 

-f-38  41  34.06 

15.836 

T}  Centauri    . 

2.6 

14   29    54.840 

+  3.7957 

-41  46  18.26 

-15.940 

(T  Bootis 

4-5 

14   30   50.970 

2.6132 

+30     7  37.24 

15.733 

a  Centauri    .                  .  t 

0.1 

14  33  36781 

4.0525 

-60  28  21.83 

14.984 

33  Bootis 

5.4 

14  35  33798 

2.2342 

+44  47     1.74 

15.646 

a  Apodis 

3.8 

14  36  52.505 

7.2818 

-78  40  19.78 

15-554 

fi  Virginis     ... 

4.0 

14  38  25.257 

+  3.1584 

-  5  16  34.00 

-15.766 

B  Bootis       .         .         .  t 

2.7 

14  41     8.633 

2.6203 

+27  26  40.95 

15.282 

109  Virginis 

3.8 

14  41  47.931 

3.0309 

+  2  15  47.58 

15.289 

8  Librae 

5.3 

14  45  48.995 

3.3128 

-15  37  54.59 

15.098 

a  lyibrdb 

2.9 

14  46     0.439 

3.3133 

-15  40  35.80 

15.089 

Groombridge  2164    . 

57 

14  49  12.324 

+   1.5199 

+59  39     4.74 

-14.708 

/?  Ursap  Minoris 

2.2 

14  50  57.086 

—  0.2076 

+74  30  54.42 

14.720 

^Librae 

5.6 

14  51  59.428 

+  3.2501 

-II     3  18.25 

14.662 

Vvazix  221 

5.8 

14  52     3-945 

2.8296 

+14  48     5.13 

14.668 

ft  Lupi 

2.8 

14  52  45.614 

3.9119 

-42  46  48.71 

14.678 

d  Librae        .                 .  t 

vat. 

14  56  16.088 

+  3.2009 

-  8  10  13.08 

-14.419 

P  Bootis 

3.6 

14  58  37.882 

2.2600 

+40  44  13.91 

14.299 

y  Scorpii 

3.4 

14.58  54.988 

3.5042 

-24  56  11.79 

14.289 

^  Bootis 

47 

15    0  40.483 

2.5703 

+27  17  24.93 

14.146 

c  Bootis 

5.0 

15     3  26.153 

+  2.6347 

+25  12  40.79 

14.145 

Groombridge  2283     . 

7.2 

15     5  18.999 

-19.7324 

+87  34  19.83 

-13.810 

C  Lupi 

3.5 

15     5  57.361 

+  4.2901 

-51  45  53.36 

13.867 

I  Librae 

47 

15     7  12.122 

34136 

-19  27  33.75 

13.775 

y  Trianguli  Australis    . 

3.1 

15  10  40.601 

5.5484 

-68  21   19.54 

13.540 

3  Serpentis  . 

5-4 

15  10  48.808 

2.9798 

+  5  15  55.83 

13.495 

d  Bootis 

3.5 

15  II  57.309 

+   2.4193 

+33  38  33.26 

-13.541 

/?  Librae 

27 

15  12  16.169 

+  3.2245 

-  9     3  31.67 

13.420 

y  Ursae  Minoris 

31 

15  20  51.640 

-  O.I179 

+72     8  49.56 

12.814 

//  Bootis  pr.                  .  t 

4-5 

15  21     9.964 

+   2.2663 

+37  41     7. 1 1 

12.726 

T^  Serpentis  . 

5-5 

15  21  42.423 

2.7799 

+15  44  12.69 

12.794 

p  Octantis    . 

57 

15  22  49.95* 

+13.2938 

-84  10  27.50 

-12.615 

I  Draconis  . 

3.5 

15  22  58.326 

1.3330 

+59  16  26.33 

12.676 

C  Librae 

5.6 

15  23  17.460 

3.3783 

-16  24  37.21 

12.706 

ft  Coronae  Borealis 

37 

15  24  12.054 

2.4737 

+29  24  30.67 

12.523 

v^  Bootis 

5.2 

15  27  46.106 

2.1551 

+41     7  57.17 

12.371 

y  Lupi  {mean)               .  \ 

3.0 

15  29  16.296 

+  3.9858 

-40  52  18.57 

-12.302 

y  Librae 

4.0 

15  30  36.095 

3-3519 

-14  29  47.58 

12.155 

a  Coronae  Borealis 

2.3 

15  30  57.695 

2.5394 

+27     0  36.95 

12.236 

C  Coronae  Borealis  seq. .  \ 

5-1 

15  36     3.854 

2.2595 

+36  55  15.64 

11.790 

a  Serpentis  . 

2.8 

15  39  55.937 

2.9529 

+  6  42     6.75 

11.460 

P  Serpentis  . 

37 

15  42     7.571 

+   2.7684 

+15  41  47.63 

-11.400 

K  Serpentis  . 

4-3 

15  44  46.666 

2.6994 

+18  24  45.57 

11.253 

ti  Serpentis  . 

3.6 

15  45     1.564 

+  31281 

-  3     9  41.61 

-11.163 

0  Virginis,  comp.  9",  4".5  s.  f. 

<5  Li 

brae,  var.,  2<*.33.  4". 

8-6»  2    1  y  Lupi,  binary  3^.7,  i 

j»9,o".4 

«  Bootis,  comp.  5".!,  2".8,  n.  pr. 

/I  Be 

>6tis,  star  6».7,  io8 

"  s.          C  Cor.  Bor..  comp.,  6» 

pr. 
1  is  that  of  the  center  of  gravity  of  1 

.0,  6".3  n. 

«  CenUuri,  dup.,  op>.3»  i^.7',  compar 

lion  s.  p 

r.    The  position  given 

the  system. 

Corrections  given  on  page  TX  remain 

to  be  ap 

plied  to  reduce  to  the 

positions  of  th 

B  stars. 

rt7...u  ««i 
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MEAN  PLACES  OP  STARS,  1912. 


WASHINGTON,  JANUARY  id.oofi. 

Name  ot  Star. 

Maeni- 
tude. 

Right  Ascension. 

Aannal 
Variation. 

Declination. 

Annual 
Variation. 

12  H.  Draconis 

5.1 

h 
15 

m 

45 

8 

19-333 

s 
+0.9065 

0 
+62 

52  16.56 

-11.182 

€  Serpentis  . 

3.8 

15 

46 

25.683 

+2.9882 

+  4  44  31.63 

10.963 

C  Ursae  Minoris    . 

4.3 

15 

47 

10.714 

—2.2096 

+78 

3  56.31 

10.982 

fi  Trianguli  Australis    . 

30 

15 

47 

22.722 

+5.2545 

-63 

9  36.14 

II-37I 

A.  Librae 

5.1 

15 

48 

13364 

3.4769 

-19 

54  17.33 

10.948 

y  Serpentis  . 

3-9 

15 

52 

23.258 

+2.7695 

+15 

56  53.62 

-11.883 

TC  Scorpii 

30 

15 

53 

31.524 

3.6232 

-25 

51  41.37 

10.558 

€  Coronae  Borealis 

4.2 

15 

53 

56.597 

2.4822 

+27 

7  55.59 

10.545 

S  Scorpii 

2.5 

15 

55 

7.620 

35418 

-22 

22  19.12 

XO.424 

^  Draconis  . 

4.1 

16 

0 

14.370 

I.X2I3 

+58  48     O.IO 

9.666 

/S  Scorpii 

2.9 

16 

0 

19.023 

+3.4831 

-19 

33  54.92 

—10.027 

K  Herculis    . 

5-3 

16 

4 

6.112 

2.7050 

+17 

16  50.07 

9-734 

^  Herculis    . 

4.3 

16 

5 

59.815 

1.8896 

+45 

9  54.74 

9.529 

Groombridge  2320    . 

5.4 

16 

6 

4.709 

0.1516 

+68 

2  30.53 

9507 

<^*  Apodis 

4.8 

16 

7 

9463 

8.8434 

-78 

28  32.91 

9-531 

6  Ophiuchi  . 

30 

16 

9  43.949 

+3.1412 

-  3 

28     6.16 

-  9.421 

<r  Coronae  Bor.  seq. 

\    5.8 

16 

II 

22.959 

2.2457 

+34 

4  52.46 

9.220 

y*  Norniae 

41 

16 

13 

14.835 

+4.4709 

-49 

56  26.01 

9.067 

19  Ursap  Minoris    . 

5-5 

16 

13 

19.162 

-I. 7521 

+76 

5  58.06 

8.990 

B  Ophiuchi  . 

3.3 

16 

13 

39.811 

+3.1716 

-  4 

28  43.22 

8.934 

<T  Scorpii 

\    3.1 

16 

15 

50.213 

+3.641 1 

-25 

22  56.69 

-  8.839 

r  Herculis    . 

3-9 

16 

17 

5740 

1.8030 

+46 

31  20.78 

8.672 

y  Herculis    . 

3.8 

16 

18 

2.249 

2.6453 

+19 

21  32.78 

8.590 

y  Apodis 

3-9 

16 

19 

55.'i20 

+9.0928 

-78 

42     4.78 

8.561 

17  Ursae  Minoris 

50 

16 

20 

3.696 

-1.7939 

+75 

57  30.65 

8.214 

CO  Herculis    . 

4-5 

16 

21 

21.036 

+2.7617 

+14 

14     6.86 

-  8.424 

V  Draconis   .         .         ,  ' 

\    2.9 

16 

22 

47.851 

0.8073 

+61 

42  47.40 

8.191 

a  Scorpii  (AtUares)       .  ^ 

\     1.2 

16 

24 

0.553 

3.6737 

-26 

14  14.92 

8.181 

/S  Herculis    . 

2.8 

16 

26 

26.144 

2.5773 

+21 

40  50.37 

7.983 

X  Ophiuchi  . 

^  3.8 

16 

26 

28.435 

+3.0237 

+  2 

10  33.06 

8.034 

A  Draconis  . 

50 

16 

28 

8.974 

-0.1309 

+68 

57  30.77 

-  7.785 

r  Scorpii 

2.9 

16 

30  24.094 

+3.7292 

-28 

2     3.34 

7.674 

<x  Herculis    . 

4.2 

16 

31 

15.948 

1.9333 

+42 

37     4.49 

7.543 

C  Ophiuchi  . 

2.7 

16 

32 

18.691 

33006 

-10 

23  22.42 

7.462 

24  Scorpii 

50 

16 

36  28.887 

3.4662 

-17 

34  21.12 

7.148 

C  Herculis    . 

\  30 

16 

37 

58.1  II 

+2.2613 

+31 

45  42.01 

-  6.633 

a  Trianguli  Australis    . 

1-9 

16 

39 

20.140 

6.3209 

-68 

52     2.78 

6.960 

7  Herculis    . 

3.6 

16 

39 

52.705 

2.0557 

+39 

5  20.53 

6.959 

Groombridge  2377     . 

4.9 

16 

43 

37.660 

1.1370 

+56  56  19.96 

6.495 

€  Scorpii 

2.4 

16 

44 

27.630 

3.8793 

-34 

8     4.02 

6.752 

49  Herculis    . 

6.4 

16 

48 

4.432 

+2.7301 

+15 

7  16.05 

—  6.202 

«*  Arae 

4-2 

16 

52 

33.893 

4.7704 

-53 

I  34.89 

5.830 

K  Ophiuchi  . 

3-4 

16 

53 

30.124 

+2.8381 

+  9 

30  40.08 

5.746 

€  Ursae  Minoris    . 

4-4 

16 

54 

56.786 

—6.2674 

+82 

1 1     0.93 

5.614 

30  Ophiuchi  . 

50 

16 

56 

25.185 

+3.1628 

-  4 

5  28.80 

5.565 

s  Herculis    . 

3.9 

16 

56 

55.332 

+2.2945 

+31 

3  19.39 

-  5.425 

d  Herculis    . 

5.3 

16 

58 

21.356 

2.2120 

+33  41  42.13 

5.336 

7  Ophiuchi  . 

\    2.6 

17 

5 

19.763 

+3.4373 

-15 

37    0.08 

-  4645 

fi  Scorpii,  comp.  5".i,  I3".3n.£. 
K  Herculis.  star  6".5,  29".7  n.  £. 
6  Cor.  Bor.comp.  6".7, 4".68.  pr. 


6  Scorpii,  star  8",  20  '  pr 

7  Draconis,  comp.  8"*,  5 
a  Scorpii,  comp.  7"*,  3 

fEph  12] 


n 


n 


.4  8.  f . 

apr. 


X  Ophiuchi.  comp.  6*^,  i".2n.  f. 
C  Herculis,  binary,3™.o,6"'.o,i". 
7  Oph.,  binary,  3».2,  3"  7,  o".5 
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Name  of  Star. 


Tj  Scorpii 

C  Draconis  . 

a  Herculis  .         .         .  f 

d  Herculis  .         .         .  f 

7t  Herculis  . 

59  Apodis  (G.) 

6  Ophiuchi  . 

w  Herculis    . 

P  Arae 

h  Ophiuchi  . 

(T  Ophiuchi  . 
tf  Arae 
a  Arae 
\  Herculis    . 
A.  Scorpii 

/9  Draconis  . 
a  Ophiuchi  . 
£  Serpentis  . 
t  Herculis  . 
tf  Pavonis 

67  Draconis  . 
P  Ophiuchi  . 
i^  Scorpii 
fJL  Herculis    . 
y  Ophiuchi  . 

fj)  Draconis  .         .         .  f 
89  Herculis    . 

5  Draconis  . 

6  Herculis    . 

35  Draconis  . 

V  Ophiuchi  . 

5  Herculis    . 
y  Draconis  . 

67  Ophiuchi  . 
e  Arae 

y  Sagittarii  . 

6  Ursae  Minoris 
70  Ophiuchi  .         .         .  t 
72  Ophiuchi  . 

X  Octantis    . 

o  Herculis    . 
fji  Sagittarii  . 
Tf  Sagittarii  . 
Groombridge  2533 

36  Draconis  . 

S  Sagittarii  . 
7;  Serpentis  . 
£  Sagittarii 

cr  Herculis,  var.  irreg.,  3"*.i-3"*.9 
dup.  comp.  6»,  4".68. 1. 


Maeni 
tude. 


34 
3.2 
var» 

3.2 

3.4 

5.9 

3.4 

5.4 
2.8 

4.3 

44 
3-8 

3.0 

4.5 
1.7 

30 
2.1 
3.6 

3.8 
3.6 

4.9 
2.9 

3-1 
3-5 
3.7 


4.9 

5-5 

3.9 
4.0 

5.0 

3-5 
3.8 
2.4 

3-9 
3-9 

3-1 

44 
4.1 

3-7 
5-2 

3.8 
4.0 

3.2 

54 
5.0 

2.8 

34 
2.0 

6  He 


Right  Atcension. 


m 


7  5  50.859 

7  8  31.799 

7  10  38.058 

7  II  24.980 

7  II  58.874 

7  14  59.090 
7  16  36.212 
7  17  21.951 
7  17  58.920 
7  20  59-644 

7  22  8.875 

7  23  9.009 

7  25  2.209 

7  27  10.902 

7  27  37.878 

7  28  26.622 
7  30  50.938 
7  32  32.777 
7  36  58.859 
7  37  5.514 

7  37  27.911 

7  39  7.499 

7  41  25.779 

7  43  0.837 

7  43  28.777 


7  43  30.030 

7  51  52.207 

7  52  0.494 

7  53  14.092 

7  53  23.250 

7  54  10.885 
7  54  20.720 

7  54  33.755 
7  56  14.277 

7  59  46.817 

8  o    9.222 

0  38.79* 

1  0.401 

3  10.631 

3  13.216 

4  6.562     +  2.3394 
8    '8  30.008         35870 

8  II  40.397  4.0597 
8  12  54.523  1.8652 
8  13  23.423         0.3456 

8  15  21.620  +  3.8406 
8  16  45.334  3.1027 
8  18  19.848     +  3-9815 

culis,  binary,  comp.  8",     70 
.     3.  pr. 
^  Draconis,  star  6™. i,  30". 4  n.  £. 
[.Eph  laj 


8 
8 
8 
8 

8 


Annnal 
Variation. 


+  4.2917 
0.1684 

2.7344 
2.4631 

2.0883 

+11. 1556 

3.6815 
2.2428 

4.9803 
3.6606 

+  2.9755 
5.4050 
4.6324 
2.4240 
4.0707 

+  I.3541 

2.7837 

3.4328 

1 .6934 

+  5.8806 

-  0.3545 
+  2.9628 

4.1945 
2.3469 

+  3.0071 


—  1.0748 
+  2.4206 

1.0379 
+  2.0570 

—  2.6904 

+  3.3018 

2.3314' 

1.3924 
3.0048 

4.6698 

+  3.8519 
-19.4977 

+  3.0315 
2.8432 

35.7415 


Declination. 


-43  7 

+65  49 
-1-14  29 

+24  56 
+36  54 
-80  46 
-24  54 
+32  34 
-55  26 
-24  5 

+  4  12 
-60  36 

-49  48 
+26  10 

-37  2 

+52  21 
+12  37 
-15  20 
+46  3 
-64  40 

+68  47 
+  4  36 
-40  5 
+27  46 
+  2  44 

+72  II 
+26  3 
+56  53 

+37  15 
+76  58 


-  9  45 
+29  15 

+51 
+  2 

-50 


29 
56 

5 


-30  25 
+86  36 
+  2  31 

+  9  33 
-87  39 

+28  44 

-21  4 
-36  47 
+42  7 

+64  22 

-29  51 

-  2  55 

-34  25 

Ophiuchi, 


27.23 
22.50 
23.69 

32.44 
27.96 

47.01 
45.16 
49.01 

51.47 
43.08 

58.28 

42.50 
26.65 

34.93 
25.43 

58.15 

23.97 

37.78 

9.82 

58.77 

55.27 
12.08 

37.65 

17.55 
22.90 

32.25 

48.23 

10.33 
41.81 

30.44 

48.85 
24.41 

55.83 
6.31 

54.53 

33.71 
5 1  01 

8.99 

2.54 
53.25 

59.10 
57.62 

19.56 

43.86 

2.32 

58.95 
20.37 

37.03 

comp.  6"*, 


Annual 
Variation. 


-4.998 
4-447 
4.255 
4.376 
4.170 

-3.950 
3.809 

4.754 
3.682 

3.533 

-3.288 

3.329 
3130 
2.843 
2.849 

-2.743 
2.778 

2.456 
2.007 
2.080 

-1.650 
1.666 
1.630 
2.233 
1.516 

—1. 710 

0.705 
0.622 

C.587 
0.335 

-0.628 
0.512 
0.500 

0.342 
0.070 

-0.185 
+0.104 
-1. 034 
+0.365 

0.157 

+0.361 

0.742 
0.868 
1.127 
1. 196 

+1.309 

0.773 
+1.479 

2".I  8. 
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Name  of  Star. 

Maeni 
tnde. 

Right  Ascensioii. 

Annoal 
Variation. 

1 
Dedinatioii. 

Annual 
Variation. 

109  Herculis 

3.9 

b      m         8 
18    19   56.862 

s 
+  2.5558 

Q 

+21 

43  44-" 

+I.481 

a  Telescopii 

3.8 

18   20  26.915 

4-450I 

-46 

I     4-35 

1.718 

A.  Sagittarii 

2.9 

18   22    32.398 

•f  3-7027 

-25 

28  16.55 

1.770 

X  Draconis 

3.7 

18   22    38.745 

-  1.0783 

+72 

41  41.40 

1.605 

c  Serpentis 

54 

18   25      6.187 

+  3.1215 

-   2 

2  34.61 

2.156 

I  Aquilx    . 

4.1 

18    30   25.097 

+  3.2646 

-  8 

18  22.80 

+2.337 

C  Pavonis  . 

4.1 

18  32  45-334 

7.0213 

-71 

30  17.78 

2.691 

ot  Lyrae  (Vega)    . 

o.i 

18  33  57.538 

2.0314 

+38 

42     4.37 

3240 

2  Aquite    . 

4.7 

18  37  27.384 

3.2866 

-  9 

8  14.99 

3256 

4>  Sagittarii 

3.3 

18  40    9.520 

3.7488 

-27 

4  55.31 

3.488 

no  Herculis  . 

4.3 

18  41  52.419 

+  2.5803 

+20 

27  40.98 

+3.299 

6  Aquilae    . 

4-5 

i8  42  30.317 

3-1829 

-  4 

50  33.99 

3.674 

A.  Pavonis  . 

44 

18  44     3.956 

5.5670 

-62 

17  22.18 

3.808 

fi  Lyrae       .        .        .  t 

var. 

18  46  49.845 

-f  2.2147 

+33 

15  35.76 

4.063 

50  Draconis 

54 

18  49  13.182 

-  1.9183 

+75 

19  49.53 

4-323 

(f  Sagittarii 

2.1 

18  49  48.514 

+  3.7202 

-26 

24  24.96 

+4.248 

0  Draconis          .        .  t 

4.8 

18  49  54.290 

0.8883 

+59 

16  49.96 

4.354 

6  Serpentis  pr.    ,        .  t 

4-5 

18  51  50.671 

2.9822 

+  4 

5  18.09 

4-524 

R  Lyrae  .         .         .  f 

var. 

18  52  39458 

1.8260 

+43  49  46.95 

4.643 

*  Aquilae    . 

4-2 

18  55  37-691 

2.7220 

+14  56  53.00 

4.737 

Y  Lyrae 

3.3 

18  55  39.080 

+  2.2434 

+32 

34     5.63 

+4.814 

C  Sagittarii         .        .  f 

2.7 

18  57     0.794 

3.8182 

-30 

0  24.91 

4.916 

C  Aquilae    . 

30 

19     I  21.913 

2.7569 

+13 

43  55.06 

5-204 

A.  Aquilae    . 

3.6 

19     I  34-733 

3.1836 

-  5 

0  54.45 

5.239 

a  Coronae  Australis 

4.1 

19     3  29.141 

4.0835 

-38 

2  33.23 

5364 

I  Lyrae 

5.1 

19     4     9.714 

+  2.1412 

+35 

57  41.87 

+5-533 

n  Sagittani 

3.0 

19     4  31.868 

+  3.569X 

-21 

9  51.35 

5.534 

A.  UrsaeMinoris  . 

6.6 

19     8  36.99* 

-70.8861 

+89 

0  33.82 

5.919 

4'  Sagittarii 

4.9 

19  10     8.728 

+  3.6804 

-25 

24  33.04 

6.005 

d  Sagittarii 

5.0 

19  12  29.203 

3.5m 

-19 

6  37.03 

6.218 

S  Draconis 

3.2 

19  12  32.302 

+  0.0230 

+67 

30  24.21 

+6.327 

0  Lyrae       . 

4.5 

19  13  18.784 

2.0808 

+37 

58  35.60 

6.310 

a>  Aquilae    . 

5.1 

19  13  41.157 

2.8159 

+11 

26    9.70 

6.349 

K  Cygni      . 

4.0 

19  15     4.191 

+  1.3880 

+53 

12  20.63 

6.570 

r  Draconis 

4.6 

19  17  15-213 

-  I. 1338 

+73 

II  32.69 

6.739 

(T  Octantis  . 

5.5 

19  19  42.17* 

+97-2199 

-89 

14    4.37 

+6.830 

6  Aquilie    . 

34 

19  21     3.694 

3.0250 

+  2 

56  19.04 

7.025 

fi  Cygni      .                 .  f 

3.2 

19  27  10.332 

2.4189 

+27  46  27.20 

7.432 

I  Cygni 

3-9 

19  27  29.269 

1.5134 

+51 

32  30.91 

7.596 

/i  Aquilae    . 

4.6 

19  29  47.457 

2.9312 

+  7 

II  29.51 

7.508 

A  Sagittarii 

4.7 

19  31  21.193 

+  3.6534 

-25 

4  43.02 

+7.754 

K  Aquilae    . 

5.0 

19  32     9-494 

3.2290 

-  7 

13  2543 

7.847 

e  Cygni      . 

4.6 

19  34     4.919 

1.6090 

+50 

I     0.78 

8.250 

54  Sagittarii 

54 

19  35  40.973 

3.4390 

-16 

29  44.78 

8.081 

fi  Sagittae   . 

44 

19  37     5.774 

2.6939 

+17 

16  17.58 

r.209 

15  Cygni      . 

5.0 

19  41     6.213 

-f  2.1640 

+37 

8  28.97 

+8.600 

/  Sagittarii 

5.1 

19  41    13.788 

35018 

-19 

58  24.02 

8.48  X 

y  Aquilae    . 

2.8 

19  42     4.558 

+  2.8520 

+10 

23  53.27 

+8.633 

•4-4' 


t. 


fi  Lyrae,  var.  xr^.g,  3 

star  7",  46"  s.  f. 
o  I^aoo.,  star  7".  6, 32".!.  n.  pr 


0  Serpentis.  star  5'*.4.  22 ".as. f. 
R.  Lyre,  var.,  46^.4. 4"*.o-4"'.7 

fEph  la] 


C  Sag.,  binary  3".4.  3".6,  o".5 
p  Cygni,  star  5»  4.  34".7  n.  t 
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Name  of  Star. 


<JCygm      .        .        .t 

tf  Sagittae   . 

a  Aquilae  (Altair 

Tj  Aquilse     . 

s  Draconis 

t  Sagittarii 

£  Pavonis  . 
fi  Aquilae  . 
y  Sagittse   . 

c  Sagittarii 

T  Aquilae    . 

6  Aquilae    . 
o  Cygni  seq,        .        .  \ 
K  Cephei  .  t 

24  Vulpeculae 

«*  Capricomi 

ft  Capricomi 

a  Pavonis  . 

y  Cygni 

TT  Capricomi  .  f 

p  Capricomi  .  \ 

41  Cygni  . 
d  Cephei  . 
£  Delphini . 

Groombridge  3241 

a  Indi 

ft  Delphini .  .  f 

V  Capricomi 
a  Delphini . 
fi  Pavonis  , 

a  Cygni 
<^  Delphini . 
tp  Capricomi 
y  Delphini  seq,    .         .  \ 
€  Cygni 

€  Aquarii 

7  Cephei 
/i  Aquarii 
/?  Indi 

76  Draconis 

32  Vulpeculae 
220  Draconis  (Heis) 

V  Cygni 
a  Octantis  . 
y  Microscopii 

ff  Capricomi 
S  Cygni 
61  Cygni  pr. 

d  Cygni.  comp.  8™,  i".6  n.  pr. 
7  Aquilae,  var.,  7**.  18,  3™. 7-4".  4 
e  Draconis,  comp.,  7^.6,  3".!  n. 
o  Cygni,  star  5™o  pr.  i9»,  270" 
n.,  atar  7™. 8  f.  i',  96"s. 


Maeni 
tude. 


3.0 
3.8 
0.9 

var. 
4.0 

4.2 

4-1 

3-9 

3.7 
4.6 

5.6 

3.4 
4.0 

4-4 
5.4 

3.8 
3-2 
2.1 

2.3 

5-2 

5.0 

4.1 

4-3 
4.0 

6.4 

3.2 

3.7 

5.3 

3-9 
3.6 

1-3 
4.5 

4-3 

4.5 
2.6 

3.8 
3.6 
4.8 

3.7 
5.7 

5-2 
5.6 
4.0 
5-2 

4.7 
4.2 

3-9 
5.6 


Right  Ascension. 


m 


9  42  13-517 
9  43  27.840 

9  46  29.388 

9  47  59.436 
9  48  28.687 

9  49  11-495 
9  50  25.767 

9  50  59.441 

9  54  50.594 
9  57  14.942 

9  59  50.482 
20  6  45.891 
20  10  51.681 
20  II  52.353 
20  13  1. 172 


20  13 
20  16 
20  18 
20  19 
20  22 

20  23 
20  25 
20  28 
20  29 
20  30 

20  31 
20  33 
20  35 
20  35 
20  37 

20  38 
20  39 
20  40 
20  42 
20  42 

20  42 

20  43 
20  47 
20  47 
20  49 

20  50 
20  51 
20  53 
20  54 
20  55 


10.393 

4.133 

41.515 
4.185 

17.132 

50.567 
48.040 

6.457 

0.545 

23.715 

22.810 

25.384 

2.514 

33.054 
2.462 

25.895 
21.040 

53.268 

34.532 
39.032 

54.807 
30.103 

54.517 

56.418 

1.268 

48.556 
36.854 
53.512 

5496 
53.826 


21  I  0.124 
21  I  43.768 
21  2  57.039 


Annual 
Variation. 


4-1.8760 

2.6748 

2.9272 

+3-0569 

-0.1863 

+4-1439 
6.9922 

2.9468 

2.6673 

3.6933 

4-2 .9308 

3 -096 1 
4-1.8901 
-1.9603 
+2.5673 

+3.3307 
3.3736 
4.7661 
2.1526 

3.4367 

+3.4249 

2.4515 
1.0122 

4-2.8664 

—0.2366 

+4.2310 
2.8138 

3.4184 
2.7868 

5.4467 

4-2.0447 
2.8008 

3.5571 
2.7831 

2.4274 

+3.2495 
1.2250 

3.2380 

+4.7137 
— 4.1410 

+2.5562 

-2.6187 

+2.2354 

7.3929 

3.6873 

+3.3758 

2.1812 

+2.6851 


Declination. 


38 

46 

2 


+44  54 
+18  18 

+  8 

+  o 

+70 

-42 

-73 
+  6 

+19 

-27 


6 

8 

II 

15 
57 


55.75 
59-76 

6.74 
44.84 
37.58 

0.95 
3763 
10.77 

9.13 
18.84 


+  7  I  45.12 
-14  59.21 
+46  28  26.49 
■^77  26  48.54 
+24  23  58.06 


-12  49 

-15  3 
-57  I 
+39  58 
-18  30 

-18  6 

+30 
+62 
+11 
+72 


4 

41 
o 


5.65 
35.65 

4.50 
28.28 

2.63 

18.82 
27.91 

52.96 
12.82 

0.94 


-47  35  57.06 
+14  17  18.38 
-18  26  56.22 

+15  36  4.56 
-66  31  13.39 

+44  57  55.48 
+14  45  29.59 

-25  35  15.22 
+15  48  23.84 
+33  38  24.51 

-  9  49  6.46 
+61  29  48.32 

-  9  18  51.06 
-58  47  12.05 
+82  12  22.39 

+27  43  20.88 
+80  13  22.27 
+40  49  40.27 
-77  21  38.62 
-32  36  8.18 

-17  34  59.44 

+43  34  35.20 
+38  18  58.07 


Annual 
Variation. 


ft 


8.692 
8.762 
9.361 
9.092 
9.164 

9.238 
9.170 

8.852 

9655 
9-827 

0.040 

0.536 
0.839 

0.934 
0.981 

1. 01 1 
1. 221 

I.312 

1.432 
1.658 

I.75I 
1.908 

2.054 
2.109 

2.212 

2.352 
2.404 

2.542 
2.602 
2.683 

2.777 
2.792 

2.797 
2.861 

3.388 

3049 
3938 

3.369 
3.401 

3.505 

3.599 
3.621 

3.774 
3.415 
3.914 

4.170 
4.289 
7.603 


K  Cephei,  comp.  8",  7^.5  s.  f. 
cf  Capricor.,  a^  Capricor.,  4™. 6 

pr.  24"    137"  n. 
fi  Capricor.,  star  6™.2  pr.  i4», 


10  s. 


TEnh  T2I 


It 


Capricor.,  comp.  9>>,  3".4,  s.  f. 
Capricor.,  comp.  7™.6,  2".8  s. 
Delphini,   binary  4™.i,   5™.4, 


o".5 


y  Delphini,comp.  5™.5,ii".2pr. 
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MEAN  PLACES  OF  STARS,  1912. 


WASHINGTON,  JANUARY  z<i.oo6. 


Name  of  Star. 


6 1  Cygni  seq, 

V  Aquarii 
Bradley  2777 

3  Piscis  Australis 
C  Cygni 

r  Cygni 
a  Equulei 
(f  Cygni 
6^  Microscopii 
a  Cephei 

I  Capricomi 
I  Pegasi 
y  Pavonis 
C  Capricomi 
g  Cygni 

ft  Aquarii 
ft  Cephei 

5  Aquarij 
74  Cygni 

y  Capricorni 

A.  Octantis 
B  Pegasi 
II  Cephei 
d  Capricomi 
n*  Cygni 

/i  Capricomi 

y  Gruis 
16  Pegasi 
79  Draconis 

B  Indi 

20  Pegasi 

a  Aquarii 
I  Aquarii 
20  Cephei 

a  Gruis 

I  Pegasi 

0  Pegasi 

7t  Pegasi 

C  Cephei 

24  Cephei 

6  Aquarii 
a  Tucanae 

V  Octantis 
y  Aquarii 

31  Pegasi 

3  Lacerts 
n  Aquarii 
<T  Aquarii 


t 


t 
t 


t 


MaRni 


ide. 


6.3 

5-9 
5.6 

3.4 

3.8 

4-1 

4-3 

4-9 
2.6 

4-3 
4.2 
4.3 
3-9 

5-3 

3.1 

3-3 
4.8 

5-1 
3.8 

5-4 

2.5 
4.8 

3.0 

4-3 

5-2 
3.2 
50 
6.6 

47 

57 
3.2 

4-4 

5.4 
2.2 

4.0 

37 

4-4 
3.6 

50 

4-3 
2.9 

57 
4.0 

4-9 

4.6 
4.6 

4-9 


Right  Ascension. 


m 


-^«f+i.552 

4  48.096 

7  16.903 

8  4.389 

9  11.416 

II  16.666 

II  25.510 

13  57527 

15  8.064 

16  28.848 

17  20.930 

18  0.994 

19  10.863 
21  38.741 
26  12.078 

26  55.643 

27  31.801 

33  41 1 1 

33  25.274 

35  13.040 

37  31.844 

39  51.822 

40  38.174 

42  II. 127 

43  32.467 

48  29.976 

48  36.208 

49  3.440 
51  45.652 
56  38.054 

56  48.105 

I  15.885 

1  41.149 

2  20.008 
2  41.506 

2  54.820 

5  45.672 

6  4.683 

7  47.975 

8  7.096 

22  12  11.459 

22  12  28.819 

22  15  6.74* 

22  17  6.690 

22  17  II. 196 

22  20  5.858 
22  20  46.972 

22  25  59.505 


2 

2 
2 
2 

2 

2 
2 
2 
2 

2 

2 
2 
2 
2 

2 

2 
2 
2 

2 

2 
2 

2 
2 

2 

2 
2 
2 
2 

2 

2 

22 

22 

22 

22 

22 
22 
22 
22 
22 


Annual 
Variation. 


+  3-2703 
-  I.1361 

+  3.5640 

2.5519 

+  2.3939 

2.9993 
2.3546 

3.8457 
1. 435 1 

+  3.3445 
2.7740 

5.0045 

3.4308 
2.2125 

+  3.1601 
0.7871 

3-1959 
2.4031 

3.3276 

+  9.5662 
2.9462 
0.8891 

3.3145 
2.2143 

+  3.2734 
3.6422 

2.7282 

0.7203 

4.61 19 

+  2.9221 
3.0822 

3.2429 
1.8226 

37951 

+  2.7913 
3.0268 
2.6624 

2.0777 
1.1584 

+  3.1674 
4.1374 

12.4599 
3.0992 

2.9529 

+  2.3551 
3.0638 
3.1774 


Declination. 


-^<^-i5.65 
-II  43  42.38 

-^-77  46  10.89 

-27  58  43.68 

+29  51  55.65 


+37 

+  4 

+39 

-41 
+62 


40 

53 
I 

10 

12 


9.64 
0.68 

32.03 

55.50 
44.88 


-17  12  35.40 

+19  25  39.13 
-65  45  54.79 
-22  47  34.78 
+46  9  8.08 


-  5 
+70 

-  8 
+40 

-17 

-83 

+  9 

+70 

~i6 
+48 


57 
10 

14 
I 

3 

7 
28 

54 
31 
54 


31.79 

27.33 

57.53 
4.02 

3673 

28.51 

15.89 
21.77 
37.46 

7.44 


-13  57  59.64 

-37  46  45.32 

+25  30  38.84 

+73  17  8.97 

-57  8  52.83 


+12  41 

-  o  44 
-14  17 
+62  21 

-47  23 

+24  54 
+  5  45 
+32  44 
+57  46 
+71  54 

-8  13 
-60  41 
-86  24 

-  I  49 
+11  45 

+51  47 
+  o  55 

-II     7 


52.69 

5171 
49.28 

21.61 
15.97 

53.64 
52.60 

45.83 

2.13 

27.07 

18.41 

54.31 
57-52 
51.62 
41.14 

16.43 
49.70 
42.68 


Annual 
Variation. 


4.462 
4.647 

4.559 
4.670 

5.288 

4-778 

5-014 
5.084 

5.206 

5.209 

5.308 
6.094 
5.468 
5.804 

5.728 

5.776 
6.042 
6.093 
6.160 

6.283 

6.413 

6.545 
6.232 

6.595 

6.836 
6.820 
6.868 
7.004 
4.636 

7.165 

7.413 
7.372 
7-512 
7.302 

7-507 
7.642 
7.601 
7.701 
7.708 

7.850 
7.846 
8.057 
8.075 
8.069 

7-983 
8.196 

8.357 


+ 
r  Cygni.  comp.  7"',  o".8  pr.  fi  Cephei.  star  8»,  13". 3  s.  pr.  |  A  Octantis,    binary  5*5,  8*o, 


g  Cygni,  star  6».7  f.  xo»,  420"  s. 


3".an.  1 
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Name  of  Star. 


a  Lacerts  . 

V  Aquarii    . 

226  B.  Cephei 

7  Aquarii    . 

10  Lacertae  . 

€  Piscis  Australis 
C  Pegasi 
/3  Octantis  . 
/?  Gniis 
7  Pegasi 

X  Pegasi 

£  Gruis 
r  Aquarii    . 
/4  Pegasi     . 

I  Cephei     . 

A.  Aquarii   . 

p  Indi 

S  Aquarii    . 

a  Tisc.Aust,  (Fomalha 

o  Andromedae 

/3  Pegasi 

a  Pegasi  (Markab) 
55  Pegasi     . 
c*  Aquarii   . 
TT  Cephei 


I  Gruis 
59  Pegasi     . 
5  Cassiopdae  (Heis) 
^  Aquarii    . 
tp  Aquarii    .  .  f 

y  Tucanae  . 

y  Piscium  . 

y  Sculptoris 

o  Cephei  .  t 

r  Pegasi 

^^  Aquarii   . 
4  Cassiopeiae 
V  Pegasi 
K  Piscium  . 

0  Piscium  . 

70  Pegasi 
39  H.  Cephei 

p  Sculptoris 
72  Pegasi  {mean)         .  f 

A.  Andromedae 

1  Andromedae 
t  Piscium  . 

y  Cephei 

fi  Pegasi,  var.  irreg.,  2™.2-2™.7 
It  Cephei,  comp.  y",  o".9  n.  f. 


ut) 
t 


t 


Magni 


AKni 
lae. 


Right  Ascanaion. 


3.8 

57 
4.1 

4.9 

4.2 
3.6 

4.3 
2.2 

3.1 

4.1 
3-7 
4-2 

37 
3-7 

3.8 
6.1 

3-5 
1.3 
3.6 

var, 
2.6 

4-7 
3.8 
4.6 

41 
5.2 
5.6 
4-4 
4-5 

41 

3.8 

4.5 

4-9 
4.6 

4.2 

5-2 
4.6 

4-9 
4-4 

4-7 
5.6 

4-5 
5-2 
4.0 

4-3 
4.3 
3-4 


h  m     a 

22  27  39.860 

22  29  52.874 

22  30  43.907 

22  30  50.089 

22  35  18.659 

22  35  47.432 
22  37  4.368 
22  37  7.388 

22  37  25.059 
22  38  52.520 

22  42  17.448 
22  43  14.643 
22  44  56.061 
22  45  45.283 
22  46  32.669 

22  48  1.458 
22  48  32.870 
22  49  58.875 

22  52  47-444 
22  57  52.143 


22  59 

23  o 


23 
23 
23 

23 

23 

23 

23 

23  II 


2 

4 

5 

5 
7 
9 
9 


30.382 
22.571 

34-238 
45-366 

5.738 

22.886 
17.581 

2-504 

45-914 
16.942 


23  12  17.952 
23  12  36.184 

23  14  4-459 

23  15  0-413 
23  16  16.757 

23  18  20.996 

23  20  55.341 

23  20  59.114 

23  22  25.283 

23  23  30.208 

23  24  42.178 

23  27  45.399 
23  28  15.332 
23  29  35-074 
23  33  15.188 

23  33  48.994 
23  35  25.403 
23  35  43.667 


Annual 
Vaiiation. 


+2.4675 

3.2855 
1 .0659 

3.0833 
2.6885 

+3.3233 
2.9914 

6.3409 

3.5973 
2.ao88 

+2.8867 

3.6397 
3.1794 

2.8929 
2.1274 

+3.I3II 
4.2197 

3,1866 
3.3216 

2.7540 

•  +2.9048 
2.9862 
3.0208 

3.2024 
1.8987 

+3.4082 

3.0277 

2.8776 
3-I073 
31450 

+3.5214 
3.1094 

3.2455 

2.4505 
2.9654 

+3.1534 
2.6492 

2.9902 
3.0752 
3.0419 

+3.0319 
-0.2393 

+3.2254 

2.9704 
2.9273 

+2.9341 

3.0843 
+2.4364 


Declination. 


+49  49  47.14 
-21  9  33.92 

+75  46  22.29 

-  o  34  16.79 
+38  35  31.02 

-27  30  1 1. 01 
+10  22  17.98 
-81  50  36.14 
-47  20  42.65 
+29  45  38.21 

+23  6  8.28 

-51  46  47.16 

-14  3  26.17 

+24  8  12.00 

+65  44  14.47 

-  8  2,  53.22 

-70  32  38.72 
-16  17  20.58 
-30  5  20.09 
+41  51  10.16 

+27  36  18.78 

+14  43  53.74 
+  8  56  1.92 

-21  39  1.20 

+74  54  41.86 

-45  43  24.94 
+  8  14  31.55 
+56  40  56.72 

-  6  31  24.93 

-  9  34  1.94 

-58  43  7.14 

+  2  48  4.74 

-33  o  41.79 

+67  37  47.67 
+23  15  30.50 


-20  34 
+61  47 
+22  55 
+  o  46 

+  5  53 

+12  16 
+86  49 
-38  18 
+30  50 

+45  58 


52.21 

58.46 

9.99 
25.64 

43.98 

29-87 
19.56 

18.71 

22.56 

52.76 


+42  46  50.99 
+  58  57.30 
■¥77     8  28.37 


Annual 
Variation. 


8.454 
8.362 

8.544 
8.495 
8.681 

+18.697 

18.734 
^8.751 
[8.732 
[8.766 

+18.896 

[8.873 
[8.947 

[8.961 

[8.899 

9.IOI 

9.133 
9.092 

9.019 
9304 

9.486 

9332 

9.407 
9.50a 

9.441 

9.448 
9.522 

9.851 
9.372 

9.589 

9.673 

9.639 

9.579 
9.678 

9.670 

9.626 

9.745 
9.786 

9.684 
9-751 

+19.844 
[9.868 
[9.859 
[9  860 
[9.489 

9.915 

[9.495 
+20.091 


o 


Aquarii,  star  8".5, 49". 4  n.  pr. 
Cephei,  comp.  8"»,  2". 9  s.  pr. 

[Eph  xa] 


72  Pegasi,  6».o,  6».o,  o".4 


250 


MEAN  PLACES  OF  STARS,  1912. 


WASHINGTON,  JANUARY  id  006. 


Name  of  Star. 

Maspi- 
tude. 

Right  Ascension. 

Annual 
Variation. 

Declination. 

Annual 
Variation. 

h 

m         8 

s 

0 

f 

tt 

tt 

K  Andromedae 

4.3 

23 

36      4198 

+   2.9466 

+43 

50  47.57 

+19.91 1 

CO*  Aquarii 

4.6 

23 

38      9.579 

3- "30 

-15 

I 

53.23 

19.892 

t^  Aquarii 

5.3 

23 

39  38.324 

3-II47 

-18 

45 

55-73 

19.961 

^  Andromeda* 

51 

23 

41  40.149 

2.9628 

+45 

55 

53.72 

19.974 

41  H.  Cephei 

5.0 

23 

43  41.725 

2.8476 

+67 

19 

3.96 

19.985 

d  Sculptoris 

4.6 

23 

44  20.601 

+  3.1282 

-28 

37 

2.21 

+19.866 

y^  Octantis    . 

5-1 

23 

46  58.337 

36252 

-82 

30 

28.43 

20.002 

(f>  Pegasi 

5.2 

23 

48     0.540 

3.0477 

+18 

37 

53.50 

19.979 

p  Cassiopeiae 

4.8 

23 

49  58.804 

2.9803 

+57 

0 

35.34 

20.028 

Groombridge4i63     , 

6.6 

23 

50  32.067 

2.8772 

+73 

55 

14.10 

20.024 

00  Pisdum 

4.0 

23 

54  47500 

+  3  0794 

+  6 

22 

34.25 

+19-933 

B  Tucanae 

4.7 

23 

55  21.044 

3.1412 

-66 

3 

59.20 

20.034 

30  Piscium 

4.7 

23 

57  26.828 

3.0772 

-  6 

30 

11.24 

20.007 

2  CeU 

t                i 

4.6 

23 

59  13.962 

+  3.0755 

-17 

49 

33.38 

+20.033 

NORTHERN  CIRCUMPOLARS. 


43  H.  Cephei 
a  Ursae  Minoris  {Polaris) 
Groombridge  750 
Groombridge  944 
51  H.  Cephei 

Groombridge  1 1 1 9     . 
I  H.  Draconis 
30  H.  Camelop. 
Bradley  1672     . 
Groombridge  2283     . 

e  Ursae  Minoris 

6  Ursae  Minoris 

A.  Ursae  Minoris 
76  Draconis 
39  H.  Cephei 


4  Octantis  (G.) 
31  Mensae  (G.) 
7  Octantis  (G.) 
C  Octantis    . 
tj  Octantis    . 


I  Octantis 
6  Octantis 
X  Octantis 
(T  Octantis 
V  Octantis 


4-5 
2.1 

6.7 
6.4 

5.3 

7.0 
4.6 

5.3 
6.3 

7.2 

4-4 

4.4 
6.6 

5.7 
5.6 


0  56  31.244 

+  7.5725 

+85 

47 

8.15 

+19.435 

I  27  51.07* 

27.8225 

+88 

50 

10.77 

18.594 

4     8  34.697 

17.5285 

+85 

19 

23.58 

9.409 

5  33  38.985 

18.7487 

+85 

9 

19.11 

+  2.296 

6  59  37.82* 

29-3185 

+87 

II 

21.21 

-  5.192 

8  10  44.772 

+61.5386 

+88 

53 

55.27 

-io.8o8 

9  24  37.695 

8.8239 

+81 

42 

59.81 

15.640 

10  20  26.885 

7.6113 

+83 

0 

25.01 

18.176 

12  14  26.635 

+  0.3397 

+88 

II 

15.83 

19.948 

15     5  18.999 

-19-7324 

+87 

34 

19.83 

13.810 

16  54  56.786 

—  6.2674 

+82 

II 

0.93 

-  5.614 

18     0  38.79* 

19.4977 

+86 

36 

51.01 

+  0.104 

19     8  36.99* 

70.8861 

+89 

0 

33.82 

5-919 

20  49     1.268 

4.1410 

+82 

12 

22.39 

13.505 

23  27  45.399 

-  0.2393 

+86 

49 

19.56 

+19.868 

SOUTHERN  CIRCUMPOLARS. 


5.6 
6.2 

6.4 

5.4 
6.3 

5.4 
4.1 
5.2 

5-5 
5.7 


I 

42  21.27* 

-  3.8135 

5 

47  13.194 

I I. 6913 

7 

18     1.35* 

20.1468 

9 

9  38.50* 

8.0707 

10 

59  57.052 

-  0.3460 

12 

45  37.397 

+  5.9286 

14 

12  41.586 

9.2145 

18 

3  13.216 

35.7415 

19 

19  42.17* 

97.2199 

22 

15     6.74* 

[Eph  la] 

+  12.4599 

12 


49 

53 
18 

7 


-85 
-84 
-86 

-85 
-84 

-84  38 

-83  15 
-87  39 
-89  14 

-86  24 


52.03 

53.11 
33.62 

43.98 

13.77 

44.23 
57.15 
53.25 
4.37 
57.52 


+18.107 

+  1.204 

-  6.688 

14.716 

19-366 

—19.626 
-16.793 
+  0.157 
6.830 
+18.057 


JANUAEY,  1912. 
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APPARENT  PLACES  OP  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASmNGTON. 


48  H.  Cephel. 

Mag.  4.5 

a  Ursn  Xinoris. 

{Polaris.) 
Mag.  2.1 

Groombxldge  760. 

Mag.  6.7 

Groombridge  944. 

Mag.  6.4 

51  B.  Cq^el. 

Mag.  5.3 

Mran 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina. 

tion 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
North. 

h  m 

0     1 

h  m 

e      / 

h  m 

0      r 

h  m 

0     / 

h  m 

0     / 

Jan. 

056 

+8547 

Jan. 

I  27 

+8850 
// 

Jan. 

4    8 

+85   19 
// 

Jan. 

5  33 

+85    9 
ft 

Jan. 

7    0 

+87  1 1 

0.3 

s 
25.29 

27.24 

0.3 

s 
39-34 

30.68 

0.4 

s 
42.61 

40.86 

0.5 

s 
51.04 

31.52 

0.5 

3.66 

27.05 

1-3 

25.06 

27.34 

1.3 

38.51 

30.80 

1.4 

42.54 

41.14 

1.5 

51.06 

31.80 

1.5 

3.83 

27.31 

2.3 

24.82 

27.46 

2.3 

37.65 

30.95  ' 

2.4 

42.47 

41.43 

2.4 

51.09 

32.10 

2.5 

4.02 

27.58 

3-3 

24.56 

27.58 

3-3 

36.72 

31.13 

3.4 

42.39 

41.73 

3.4 

51.12 

32.43 

3.5 

4.23 

27.88 

4-3 

24.27 

27.70 

4.3 

35.71 

31.31 

4.4 

42.30 

42.05 

4.4 

51.13 

32.78 

4.5 

4.44 

28.22 

5-2 

23.96 

27.81 

5-3 

34.62 

31.48 

5-4 

42.19 

42.38 

5.4 

51.13 

33.14 

5.5 

4.62 

28.57 

6.2 

2363 

27.90 

6.3 

33.45 

31-62 

6.4 

42.06 

42.71 

6.4 

51.10 

33.51 

6.5 

4.76 

28.95 

7.2 

23.29 

27.96 

7.3 

32.25 

31.73 

7.4 

41.91 

43.02 

7.4 

51.05 

33.88 

7.5 

4.85 

29.32 

8.2 

22.96 

27.99 

8.3 

31.06 

31.81 

8.4 

41.74 

43.31 

8.4 

50.98 

34.23 

8.5 

4.91 

29.67 

9.2 

22.65 

28.00 

9.3 

29.92 

31.86 

9.4 

41.56 

43.57 

9.4 

50.90 

34.55 

9.5 

4-95 

30.02 

10.2 

22.35 

28.00 

10.3 

28.84 

31.90 

10.4 

41.38 

43.80 

10.4 

50.82 

34.84 

10.5 

4.96 

30.35 

11.2 

22.07 

27.97 

"•3 

27.82 

31.92 

1 1.4 

41.22 

44.01 

1 1.4 

50.74 

35.12 

11.5 

4.96 

30.65 

12.2 

21.81 

27.95 

12.3 

26.85 

31.96 

12.4 

41.07 

44.22 

12.4 

50.66 

35.39 

12.5 

4.97 

30.93 

13-2 

21.56 

27.94 

13.2 

25.91 

32.00 

13.4 

40.93 

44.43 

13.4 

50.60 

35.65 

13.5 

5.00 

31.21 

14.2 

21.31 

27.94 

14.2 

24.97 

32.05 

14.4 

40.79 

44.64 

14.4 

50.54 

35.91 

14.5 

5.04 

31.49 

15.2 

21.05 

27.95 

15-2 

24.02 

3«.io 

15.4 

40.65 

44.87 

15.4 

50.48 

36.18 

15.5 

5.09 

31.79 

16.2 

20.78 

27.97 

16.2 

23.03 

32.17 

16.4 

40.50 

45.09 

16.4 

50.42 

36.47 

16.5 

5.14 

32.09 

17.2 

20.50 

27.99 

17.2 

21.99 

32.23 

17-3 

40.35 

45.33 

17-4 

50.36 

36.78 

17.5 

5.19 

32.41 

18.2 

20.20 

28.00 

18.2 

20.90 

32.29 

18.3 

40.18 

45.59 

18.4 

50.29 

37.10 

18.5 

5.23 

32.75 

19.2 

19.89 

28.00 

19.2 

19.76 

32.34 

19.3 

40.00 

45.86 

19.4 

50.21 

37.42 

19.5 

5.24 

33.10 

20.2 

19.57 

27.98 

20.2 

18.57 

32.38 

20.3 

3980 

46.12 

20.4 

50.11 

37.74 

20.5 

5.24 

33.46 

21.2 

19-25 

27.93 

21.2 

17.36 

32.39 

21.3 

39.58 

46.36 

21.4 

49.99 

38.06 

21.5 

5.20 

33.83 

22.2 

18.93 

27.86 

22.2 

16.15 

32.38 

22.3 

39-36 

46.58 

22.4 

49.84 

38.37 

22.5 

5.14 

34.19 

23.2 

18.62 

27.77 

23.2 

14.96 

32.34 

23.3 

39.13 

46.78 

23.4 

49.69 

38.66 

23.5 

5.04 

34.53 

«4.2 

18.33     27.67 

24.2 

13.83 

32.30 

243 

38.90 

46.95 

24.4 

49.54 

38.92 

24.4 

4.92 

34.85 

S5.2 

18.05 

27.56 

25.2 

12.77 

32.23 

25.3 

38.68 

47.10 

254 

49.39 

39.16 

254 

4.81 

35.15 

S6.2 

17.80 

27-45 

26.2 

11.78 

32.16 

26.3 

38.47 

47-24 

26.4 

49.25 

39.38 

26.4 

4.69 

35-44 

«7.2 

17.56 

27.35 

27.2 

10.86 

32.11 

27.3 

38.28 

47.37 

27.4 

49.12 

39.59 

27-4 

4.58 

35.70 

t8.2 

17.33 

27.27 

28.2 

9.98 

32.06 

28.3 

38.10 

47.51 

28.4 

49.00 

39.80 

28.4 

4.49 

35.97 

t9.2 

17.09 

27.20 

29.2 

9.09 

32.05 

29.3 

37.93 

47.66 

29.4 

48.89 

40.02 

29.4 

4.44 

36.23 

30.2 

16.84 

27.14 

30.2 

8.16 

32.04 

30.3 

37.75 

47.83 

30.4 

48.79 

40.26 

30.4 

4-39 

36.50 

31.2 

16.57 

27.09 

31.2 

7-15 

32.04 

31.3 

37-55 

48.02 

31.4 

48.69 

40.53 

31.4 

4.34 

36.81 

32.2 

16.29 

27.03 

32.2 

6.06 

32.03 

32.3 

37-35 

48.22 

32.4 

48.57 

40.81 

32.4 

4.28 

37.14 

13.62   +13.59 

49.49     +49.49 

12.28     +12.24 

11.85    +II.8I 

20.41       +20.39 

0^  56"  3i"-244  1       i*^  27"   5i».o7 
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FEBRUARY,  1912. 


APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


48  H.  C^^ei. 

Mag.  4.5 

a  Ursae  Xinoxis. 

{Polaris.) 
Mag.  2.1 

Chroombiidge  760. 

Mag.  6.7 

Oroombridge  944. 
Mag.  6.4 

61  H.  Cephei. 

Mag.  5.3 

Mean 
SoUr 
Date. 

Riffht 
Ascen- 
sion. 

Declina- 
tion 
North. 

Mean 

Solar 
Date. 

Right 
Ascen- 
sion. 

Dedtna^ 

tion 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 

North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

DecU- 
nation 
North. 

h  m 

0      r 

h  m 

0     / 

h  m 

0     / 

h  m 

0     / 

h  m 

0    * 

Feb. 

056 

+8547 
ft 

Feb. 

I  26 

+88  50 

// 

Feb. 

4    8 

+8519 

Feb. 

5  33 

+85    9 

P0 

Feb. 

659 

+87  1 1 

Mm 

1.2 

s 
16.29 

27.03 

1.2 

66.06 

32.03 

1.3 

s 

37.35 

48.22 

1.4 

s 
48.57 

40.81 

1-4 

s 
64.28 

WW 

37.14 

2.2 

1599 

26.95 

2.2 

64.91 

32.00 

2.3 

37.13 

48.42 

2.4 

48.42 

41.10 

2.4 

64.19 

37.48 

3.2 

15.68 

26.84 

3.2 

63.74 

31.95 

3.3 

36.88 

48.60 

3-4 

48.25 

41.38 

3-4 

64.06 

37.83 

4.2 

15.38. 

26.71 

4.2 

62.56 

31.87 

4.3 

36.62 

48.75 

4.4 

48.07 

41.65 

4-4 

63.90 

38.17 

5-2 

15.09 

26.55 

5.2 

61.43 

31.75 

5-3 

36.36 

48.88 

5.4 

47.87 

41.90 

5.4 

63.70 

38.49 

6.2 

14.82 

26.37 

6.2 

60.36 

31.62 

6.3 

36.10 

48.98 

6.4 

47.67 

42.11 

6.4 

63.48 

38.79 

7.2 

14.57 

26.19 

7.2 

59.38 

31.48 

7.3 

35.85 

49.06 

7.4 

47.46 

42.29 

7.4 

63.24 

39.07 

8.2 

14.34 

26.01 

8.2 

58.46 

31.33 

8.3 

35.61 

49.13 

8.3 

47.26 

42.46 

8.4 

63.01 

39.32 

9.2 

14.12 

25.83 

9.2 

57.60 

31.20 

9.3 

35.38 

49.19 

9.3 

47.08 

42.62 

9.4 

62.80 

39.55 

10.2 

13.92 

25.66 

10.2 

56.76 

31.07 

10.3 

35.16 

49.26 

10.3 

46.92 

42.78 

10.4 

62.59 

39.79 

II. I 

13.71 

25.50 

II.2 

55.94 

30.96 

11.3 

34-95 

49.33 

11.3 

46.75 

42.93 

11.4 

62.39 

40.02 

I2.I 

13.49 

25.35 

12.2 

55.07 

30.84 

12.3 

34.73 

49.41 

12.3 

46.58    43.10 

12.4 

62.21 

40.27 

131 

13.27 

25.20 

13.2 

54.16 

30.72 

13.3 

34.50 

49.50 

13.3 

46.41 

43.29 

13.4 

62.04 

40.53 

14. 1 

13.03 

25.05 

14.2 

53.21 

30.61 

14.3 

34.27 

49.59 

14.3 

46.24 

43.49 

14.4 

61.85 

40.79 

I5.I 

12.78 

24.89. 

15.2 

52.23 

30.49 

15.3 

34.03 

49.69 

15.3 

46.05 

43.69 

15.4 

61.65 

41.08 

16. 1 

12.52 

24.72 

16.2 

51.22 

30.37 

16.3 

33.77 

49.79 

16.3 

45.85 

43.90 

16.4 

61.41 

41.37 

I7.I 

12.26 

24.53 

17.2 

50.17 

30.22 

17.3 

33.50 

49.88 

17.3 

45.62 

44.10 

17.4 

61.16 

41.66 

18.I 

12.00 

24.31 

18.2 

49.15 

30.05 

18.3 

33.22 

49.94 

18.3 

45.39 

44-30 

18.4 

60.89 

41.95 

19. 1 

11.76 

24.07 

19. 1 

48.14 

1  29.87 

19.3 

32.94 

49.98 

19.3 

45.15 

44-47 

19.4 

60.59 

42.22 

20.1 

".54 

23.82 

20.1 

47.18 

29.66 

20.3 

32.65 

50.01 

20.3 

44.91  !  44-62 

1 

20.4 

60.26 

42.47 

21. 1 

11.33 

23.56 

21. 1 

46.29 

29-*3 

21.3  1  32.38 

50.00 

21.3 

44.66    44.75 

21-4 159.93 

42.70 

22.1 

II.15 

23.29 

22.1 

45.51 

1  29.20 

22.3  132.12 

49.98 

22.3 

44.42    44.84 

22.4  i  59-59 

42.91 

23.1 

10.99 

23.03 

23-1 

44.79 

28.97 

23.2!  31.88 

49.94 

23.3 

44.20 

44.92 

23.4 '  59.26 

43.09 

24.1 

10.85 

22.80 

24.1 

44.13 

28.76 

24.2    31.65 

49.92 

24.3 

43.99 

44.99 

24.4  1 58.96 

43.26 

251 

10.70 

22.59 

25.1 

43.48 

28.57 

25.2    31.43 

49.90 

25.3 

43.80    45.06 

25.4  58.68 

43.44 

26.1 

10.55 

22.39 

26.1 

42.82 

28.40 

26.2  '  31.22 

49.89 

26.3 

43.62 

45-15 

26.4  58.43 

43.63 

27.1 

10.38 

22.20 

27.1 

42.12 

28.23 

27.2    31.00 

49.91 

27.3 

43-43 

45.26 

27.4  58.19 

43.82 

28.1 

10.19 

22.00 

28.1 

41.36 

28.07 

28.2    30.77 

49.94 

28.3 

43.22 

45-40 

28.4  57-94 

44.04 

29. 1       9.98 

21.79 

29.1 

40.52 

'  27.91 

29.2 

30.53 

49.97 

29.3 

43.00    45-54 

29.4  57.66  44.28 

30.1       9.77 

21.57 

30.1 

39.65 

27.71 

30.2 

30.26 

49-99 

30.3 

42.77 ,  45.67 

30.3  57.36  44.52 

13-62       + 

13.59 

49.48 

+49.47 

12.28     -^ 

■12.24 

11.86     +11.82 

20.43       +20.41 

o»^56»    . 

3i'.244 

jh   2ym 

5«".07 
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34'.697 

5^33"    38'.985 

6^  59*      37*.8» 
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+88  <» 

50' 

io".77 

+85' 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


48  H.  Cephei. 

Mag.  4.5 

ct  Ursn  Mlnoris. 
{Polaris.) 
Mag.  2.1 

Otoombxidge  760. 

Mag.  6.7 

Qroombridge  944. 

Mag.  6.4 

51  H.  Cei^hel. 

Mag.  5.3 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Mean 

Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

DecU- 
nation 
North. 

h  m 

0      / 

h  m 

0     / 

h   m 

e     / 

h  m 

e      / 

h   m 

0     1 

Mar. 

056 

+8547 
ff 

Mar. 

I  26 

+8850 

Mar. 

4   8 

+8519 
It 

Mar. 

5  33 

+85    9 

Mar. 

659 

+8711 

I.I 

8 

9-77 

21.57 

I.I 

s 
39.65 

27.71 

1.2 

s 

30.26 

49.99 

1.3 

s 
42.77 

45.67 

1.3 

s 
57.36 

44.52 

2.1 

9.56 

21.31 

2.1 

38.77 

27.49 

2.2 

29.99 

49.99 

2.3 

42.53 

45.80 

2.3 

57.02 

44.76 

3.1 

9-37 

21.03 

3.1 

37.94 

27.24 

3.2 

29.71 

49.97 

3.3 

42.27 

45.90 

3-3 

56.64 

44.98 

4.1 

9.20 

20.74 

4-1 

37.18 

26.96 

4.2 

29.43 

49.91 

4.3 

42.00 

45.97 

4.3 

56.24 

45.18 

51 

9.06 

20.43 

5.1 

36.51 

26.68 

5.2 

29.16 

49.82 

5-3 

41.73 

46.01 

5.3 

55.84 

45.35 

6.1 

8.94 

20.11 

6.1 

35.91 

26.40 

6.2 

28.90 

49.71 

6.3 

41.47 

46.03 

6.3 

55.44 

45.49 

7.1 

8.83 

19.81 

7.1 

35.39 

26.13 

7.2 

28.66 

49.61 

7.3 

41.23 

46.04 

7.3 

55.05 

45.61 

8.1 

8.73 

19-52 

8.1 

34.91 

25.85 

8.2 

28.44 

49.50 

8.3 

41.00 

46.04 

8.3 

54.67 

45.72 

9.1 

8.64 

19-25 

9.1 

34.45 

25.60 

9.2 

28.23 

49.40 

9.3 

40.77 

46.04 

9.3 

54.32 

45.83 

10. 1 

8.55 

18.99 

10. 1 

33.98 

25.35 

10.2 

28.02 

49.31 

10.3 

40.55 

46.05 

10.3 

53.98 

45.94 

II. I 

8.46 

18.74 

II. I 

33.48 

25.12 

II.2 

27.80 

49.23 

11.3 

40.34 

46.07 

11.3 

53.64 

46.06 

I2.I 

8.36 

18.49 

12.1 

32.96 

24.89 

12.2 

27-57 

49.15 

12.3 

40.12 

46.10 

12.3 

53.30 

46.20 

I3.I 

8.24 

18.23 

131 

32.39 

24.65 

13.2 

27.34 

49.08 

13.3 

39.90 

46.13 

13.3 

52.95 

46.35 

14. 1 

8.10 

17.96 

14. 1 

31.80 

24.40 

14.2 

27.10 

49.00 

14.3 

39.67 

46.18 

14.3 

52.60 

46.50 

I5.I 

7.97 

17.68 

15.1 

31.18 

24.15 

15.2 

26.85 

48.93 

15.3 

39.42 

46.23 

15.3 

52.23 

46.66 

16. 1 

7.83 

17-39 

16.1 

30.57 

23.87 

16.2 

26.60 

48.84 

16.2 

39.17 

46.26 

16.3 

51.83 

46.81 

I7.I 

7.71 

17.08 

17.1 

29.98 

23-57 

17.2 

26.34 

48.73 

17.2 

38.90 

46.28 

17.3 

51.40 

46.95 

18. 1 

7.60 

16.75 

18.1 

29.44 

23.27 

18.2 

26.08 

48.59 

18.2 

38.62 

46.27 

18.3 

50.96 

47.07 

19.0 

7.52 

16.41 

19. 1 

28.98 

22.94 

19.2 

25.83 

48.44 

19.2 

38.35 

46.24 

19.3 

50.49 

47.16 

20.0 

7.48 

16.07 

20.1 

28.61 

22.61 

20.2 

25.60 

48.27 

20.2 

38.09 

46.18 

20.3 

50.04 

47.24 

21.0 

7.46 

15.74 

21. 1 

28.34 

22.28 

21.2 

25.38 

48.08 

21.2 

37.84 

46.10 

21.3 

49.61 

47.28 

22.0 

7-43 

15.42 

22.1 

28.12 

21.97 

22.2 

25.17 

47.88 

22.2 

37.61 

46.01 

22.3 

49.20 

47.30 

23.0 

7.42 

15.12 

23.1 

27.96 

21.67 

23.2 

24.99 

47.69 

23.2 

37.39 

45.92 

23.3 

48.81 

47.32 

24.0 

7.41 

14.84 

24.1 

27.80 

21.40 

24.2 

24.82 

47.53 

24.2 

37.20 

45.84 

243 

48.44 

47.34 

25.0 

7.39 

14.58 

25.1 

27.60 

21.15 

25.2 

24.65 

47.38 

25.2    37.01 

45.78 

25.3 

48,09 

47.38 

26.0 

7.36 

14.34 

26.0 

27.37 

20.91 

26.2 

24.47 

47.25 

26.2     36.81 

45.74 

26.3 

47.75 

47-44 

27.0 

7-31 

14.09 

27.0 

27.04 

20.66 

27.2 

24.28 

47.14 

27.2 

36.61 

45.72 

27.3 

4741 

47.52 

28.0 

7.24 

13.81 

28.0 

26.67 

20.40 

28.2 

24.08 

47.02 

28.2 

36.39 

45.69 

28.3 

47.03 

47.60 

29.0 

7.16 

13.51 

29.0 

26.29 

20.11 

29.2 

23.86 

46.87 

29.2 

36.15 

45.66 

29.3 

46.63 

47.68 

30.0 

7.10 

13.19 

30.0 

25.96 

19.80 

30.2 

23.63 

46.70 

30.2 

35.89 

45.60 

30.3 

46.19 

47.75 

310 

7.06 

12.85 

31.0 

25.68 

19.47 

31.1 

23.41 

46.51 

31.2 

35.63 

45.53 

31.3 

45.73 

47.79 

32.0 

7.04 

12.50 

32.0 

25.48 

19.14 

32.1 

23.21 

46.28 

32.2 

35.38 

45.42 

32.3 

45.26 

47.81 

1362       + 

13.58 

49.40     4 

•49.39 

12.28     4 

-12.24 

11.86     4 

■11.82 

20.45     +20.42 

o»^56»   ; 

J  1*244 

jh  27"    , 

5i'o7 

4^     8™    ; 

34".697 

h^  33*   , 

38-.985 

6**  59"     37*.82 

■I-850 

47' 

8".  15 

+88  « 

^50'    I 

o".77 

+85" 

»   19'     2 

3".58 

+85  ^^ 

9'    I 

9".  1 1 

+87  *» 

II' 

2l".2I 

[Eph  za] 
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APRIL,  1912. 


APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


48  H.  Cephei. 

Mag.  4.5 

a  XJrsae  Xinoris. 
{Polaris.) 
Mag.  2.1 

Groombridge  760. 

Mag.  6.7 

Groombridge  944. 

Mag.  6.4 

51  H.  Cephei. 

Mag.  5.3 

Mean 
Solar 
Date. 

Richt 
Ascen- 
sion. 

Declina- 
tion 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Mean 

Solar 
Date. 

Right 
Ascen- 
sion. 

Dedi* 
nation 
North. 

h  m 

0     / 

h  m 

0     / 

h  m 

0     / 

h  m 

0     / 

h  m 

0     / 

Apr. 

056 

+8547 
If 

Apr. 

I  26 

+8850 
ff 

Apr. 

4  8 

+8519 

Apr. 

5  33 

+85    9 

Apr. 

659 

+87  1 1 

ff 

I.O 

s 
7.04 

12.50 

1.0 

s 
25.48 

19.14 

I.I 

s 

23.21 

46.28 

1.2 

s 
35.38 

45.42 

1.3 

s 
45.26 

47.81 

2.0 

7.06 

12.16 

2.0 

25.38 

18.79 

2.1 

23.02 

46.04 

2.2 

35.13 

45.28 

2.3 

44.80 

47.80 

30 

7.II 

XI.83 

3.0 

25.36 

18.46 

3-1 

22.84 

45.80 

3.2 

34.90 

45.13 

3.3 

44.35 

47.76 

4.0 

7-17 

II.51 

4.0 

25.39 

18.13 

4.1 

22.68 

45.55 

4.2 

34.69 

44.97 

4-3 

43.92 

47.70 

5.0 

7-24 

II. 21 

5.0 

25.46 

17.83 

5.1 

22.52 

45.31 

5.2 

34.49 

44.81 

5.3 

43.51 

47.65 

5.9 

7-30 

10.92 

6.0 

25.52 

17.54 

6.1 

22.38 

45.08 

6.2 

34.30 

44.66 

6.3 

43.13 

47.60 

6.9 

7.35 

10.64 

7.0 

25.56 

17-25 

7.1 

22.25 

44.86 

7.2 

34.12 

44.52 

7.2 

42.77 

47.56 

7.9 

7-39 

10.37 

8.0 

25.58 

16.98 

8.1 

22.11 

44.65 

8.2 

33.94 

44.39 

8.2 

42.40 

47.52 

8.9 

7.43 

10.10 

9.0 

25.58 

16.70 

9-1 

21.97 

44.45 

9.2 

33.75 

44.27 

9.2 

42.03 

47.51 

9.9 

7.46 

9.83. 

lO.O 

25.53 

16.44 

10. 1 

21.82 

44.25 

10.2 

33.55 

44.16 

10.2 

41.65 

47.50 

10.9 

7-49 

9.55 

1 1.0 

25.48 

16.15 

II. I 

21.67 

44.06 

II.2 

33.35 

44.05 

II. 2 

41.26 

47.48 

11.9 

7-51 

9.27 

12.0 

25.40 

15.85 

12. 1 

21.51 

43.85 

12.2 

33.14 

43.93 

12.2 

40.86 

47.47 

12.9 

7-54 

8.97 

13.0 

25.35 

15.53 

13.I 

21.34 

43.63 

13.2 

32.92 

43.80 

13.2 

40.44 

47.46 

13.9 

7.58 

8.65 

13.9 

25.34 

15.21 

14. 1 

21.17 

43.38 

14.2 

32.70 

43-66 

14.2 

40.00 

47.43 

14.9 

763 

8.32 

14.9 

25.41 

14.87 

15.1 

21.01 

43." 

15.2 

32.48 

43.49 

15.2 

39.54 

47.37 

159 

7-71 

7.99 

159 

25.55 

14.54 

16.I 

20.87 

42.82 

16.2 

32.26 

43.29 

16.2 

3909 

47.28 

16.9 

7.83 

7.67 

16.9 

2578 

14.20 

17.I 

• 

20.74 

42.52 

17.2 

32.05 

43.07 

17.2 

38.66 

47.16 

17.9 

7.96 

7.36 

17.9 

26.09 

13.86 

18.I 

20.63 

42.23 

18.2 

31.87 

42.84 

18.2 

38.25 

47.03 

18.9 

8.10 

V.07 

18.9 

26.45 

13.56 

19.1 

20.54 

41.94 

19.2 

31.72 

42.60 

19.2 

37.87 

46.88 

19.9 

8.25 

6.81 

19.9 

26.85 

13.28 

20.1 

20.47 

41.65 

20.2 

31.58 

42.38 

20.2 

37.52 

46.74 

20.9 

8.39 

6.57 

20.9 

27.22 

13.02 

21. 1 

20.41 

41.39 

21.2 

31.45 

42.17 

21.2 

37.21 

46.61 

21.9 

8.51 

6.35 

21.9 

27.55 

12.78 

22.1 

20.34 

41.15 

22.1 

31.32 

41.98 

22.2 

36,90 

46.50 

22.9 

8.62 

6.13 

22.9 

27.80 

12.55 

23.1 

20.27 

40.92 

23.1 

31.19 

41.80 

23.2 

36.60 

46.40 

239 

8.71 

5.90 

239 

28.01 

12.31 

24.1 

20.19 

40.70 

24.1 

31.05 

41.64 

24.2 

36.28 

46.33 

24.9 

8.80 

5.6s 

24.9 

28.19 

12.04 

25.1 

20.09 

40.48 

25.1 

30.89 

41.48 

25.2 

35.93 

46.25 

25.9 

8.88 

5-39 

25.9 

28.36 

11.77 

26.1 

19.98 

40.24 

26.1 

30.72 

41.31 

26.2 

35.55 

46.16 

26.9 

8.98 

510 

26.9 

28.58 

11.46 

27.1 

19.88 

39.98 

27.1 

30.54 

41.12 

27.2 

35.15 

46.06 

27.9 

9.10 

4.80 

27.9 

28.88 

II. 14 

28.1 

19.77 

39.69 

28.1 

30.36 

40.89 

28.2 

34.75 

45.94 

28.9 

9.26 

4.50 

28.9 

29.28 

10.82 

29.1 

19.68 

39.37 

29.1 

30.19 

40.63 

29.2 

34.35 

45.78 

29.9 

9.44 

4.22 

29.9 

29.76 

10.50 

30.1 

19.61 

39.04 

30.1 

30.04 

40.36 

30.2 

33.96 

45.59 

309 

963 

3.96 

30.9 

30.31 

10.19 

31.1 

19.57 

38.71 

31. 1 

29.90 

40.08 

31.2 

33.60 

45.39 

319 

9.84 

3-72 

31.9 

30.91 

9.92 

32.1 

19.54 

38.39 

32.1     29.77 

39.80 

32.2 

33.26 

45.19 

13-61    + 

13.57 

49.29     ^ 

■49.28 

12 

S.28    ^ 

-12.24 

11.86     H 

^11.82 

20.45       +20.43 

(^  56*   ; 

ji».244 

1^  27»     , 

5i'o7 

4*^ 

gm 

34'-697 

5*^  33" 

38'.985 

6''  59"      37*.82 

+85  « 

47' 

8".  15 

+88° 

50'     I 

o".77 

+85* 

>  19'    a 

•3".58 

+85^ 

*     9'    J 

[9".  1 1 

+87 « 

'11' 

2l".2I 

[Eph  xa] 


MAY,  1912. 

APPARENT  PI,ACES  OP  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 
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48  H.  Cephel. 

oc  XJrsse  Xinoris. 
{Polaris.) 
Mag.  2.1 

Groombridge  750. 

Groombrldge  944. 

61  H.  Cephel. 

Mag.  4.5 

Mag.  6.7 

Mag.  64 

Mag.  5.3 

Mean 
Solar 
Date. 

Riffht 
Ascen- 
sion. 

Declina- 
tion 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

DecU- 
nation 
North, 

h  m 

0     / 

h  m 

0    / 

h  m 

0    / 

h  m 

e     t 

h  m 

0    / 

May 

056 

+8546 

May 

I  26 

+8850 

May 

4    8 

+8519 

May 

5  33 

+85    9 

May 

659 

+87  II 

mm 

1-9 

s 
9.84 

6372 

1.9 

s 
30.91 

9.92 

I.I 

s 

19.57 

38.71 

I.I 

s 
29.90 

9  r 

40.08 

1.2 

s 
33.60 

WW 

45.39 

2.9 

10.04 

63.49 

2.9 

31.51 

9.66 

2.1 

19-54 

38.39 

2.1 

29.77 

39.80 

2.2 

33.26 

45.19 

3-9 

10.24 

63.28 

3.9 

32.10 

9.42 

3.1 

19.52 

38.08 

3.1 

29.67 

39.53 

3-2 

32.95 

44.97 

4-9 

10.43 

63.07 

4-9 

32.67 

9.18 

4.1 

19-52 

37.79 

4-1 

29.58 

39.27 

4.2 

32.66 

44-77 

5-9 

10.61 

62.87 

5-9 

33-20 

8.95 

5.1 

19-51 

37-51 

5-1 

29.50 

39-02 

5-2 

32.38 

44.59 

6.9 

10.78 

62.67 

6.9 

33-68 

8.73 

6.0 

19.49 

37.25 

6.1 

29.41 

38.79 

6.2 

32.11 

44.42 

7-9 

10.94 

62.48 

7.9 

34.13 

8.50 

7.0 

19-47 

36.98 

7.1 

29.32 

38.56 

7-2 

31.83 

44.25 

8.^ 

II. 10 

62.27 

8.9 

34.57 

8.27 

8.0 

19.44 

36.72 

8.1 

29.22 

38.35 

8.2 

31.55 

44.10 

9-9 

11.25 

62.05 

9.9 

35-03 

8.02 

9.0 

19.40 

36.47 

9-1 

29.11 

38.13 

9-2 

31.26 

43.94 

10.9 

11.41 

61.82 

10.9 

35.50 

7.76 

lO.O 

19.36 

36,20 

10. 1 

29.00 

37.91 

10.2 

30.95 

43.78 

1 1.9 

"•59 

61.58 

H.9 

36.03 

750 

II.O 

19.33 

35.92 

II. I 

28.88 

37-67 

II.2 

30.62 

43.61 

12.9 

11.80 

61.33 

12.9 

36.63 

7.22 

12.0 

19.30 

35.63 

12.1 

28.76 

37-41 

12.2 

30.28 

43.42 

• 

13.9 

12.03 

61.09 

13.9 

37.32 

6.95 

13-0 

19.28 

35.31 

13.1 

28.64 

37-12 

13-1 

29.94 

43-21 

14.9 

12.28 

60.87 

14.9 

38.08 

6.71 

14.0 

19.28 

34-98 

14.1 

28.54 

36.82 

I4.I 

29.62 

42.96 

15-9 

12.55 

60.67 

15.9 

38.92 

6.47 

15.0 

19.31 

34-65 

15.1 

28.46 

36.50 

15-1 

29.33 

42.71 

16.9 

12.82 

60.50 

16.9 

39.79 

6.25 

16.0 

19.35 

34-33 

16. 1 

28.40 

36.18 

16. 1 

29.07 

42.44 

17.9 

13.08 

60.35 

17.9 

40.64 

6.07 

17.0 

19.40 

34.01 

17.1 

28.37 

35-86 

I7.I 

28.84 

42.15 

18.9 

13-32 

60.23 

18.9 

41.46 

5-90 

18.0 

19.47 

33.71 

18.1 

28.34 

35-56 

18.I 

28.64 

41.89 

19.9 

13-55 

60.12 

19.9 

42.21 

5.76 

19.0 

19.53 

33.45 

19. 1 

28.33 

35.28 

I9.I 

28.48 

41.64 

20.9 

13-77 

60.00 

20.9 

42.89 

5.61 

20.0 

19.60 

33.19 

20.1 

28.31 

35-03 

20.1 

28.32 

41.41 

21.9 

13.97 

59.87 

21.9 

43.51 

5-46 

21.0 

19.65 

32.95 

21. 1 

28.29 

34.80 

21. 1 

28.16 

41.21 

22.9 

14.16 

59.72 

22.9 

44.11 

5.27 

22.0 

19.69 

32.71 

22.1 

28.25 

34.56 

22.1 

27.97 

41.02 

23-9 

14.37 

5956 

239 

44.74 

5.07 

23.0 

19.71 

32.46 

23.1 

28.20 

34.31 

23.1 

27.75 

40.82 

24.9 

14.60 

59-39 

24-9 

45.44 

485 

24.0 

19.74 

32.19 

24.1 

28.15 

34.05 

24.1 

27-52 

40.61 

259 

I4«85 

59-21 

25.9 

46.23 

4.64 

24.9 

19.77 

31.90 

25.1 

28.08 

33.77 

25.1 

27.26 

40.38 

26.9 

15.12 

5904 

26.9 

47.10 

4.42 

25.9 

19.82 

31.59 

26.1 

28.02 

33.47 

26.1 

27.01 

40.12 

27.9 

15.40 

58.88 

27.9 

48.04 

4.22 

26.9 

19.88 

31.27 

27.1 

27.98 

33-15 

27.1 

26.78 

39.84 

28.9 

15-70 

58.75 

28.9 

49.03 

4.04 

27.9 

19.95 

30.94 

28.0 

27.96 

32.81 

28.1 

26.57 

39.53 

29-9, 

16.00 

58.64 

29.9 

50.02 

3-88 

28.9 

20.05 

30.62 

29.0 

27.96 

32.48 

29.1 

26.39 

39.21 

30.8;  16.30 

58.55 

30.9 

5 1  01 

3-75 

29.9 

20.17 

30.31 

30.0 

27.98 

32.15 

30.1 

26.23 

38.89 

31-8 

16.58 

58.47 

31.9 

51.97 

363 

30.9 

20.29 

30.01 

31.0 

28.01 

31.83 

31-1 

26.09 

38.59 

32.8 

16.85    58.40  1 

32.9 

52.89 

352 

31.9  20.41 

29.75 

32.0 

28.05 

31.54 

32.1 

25.99 

38.29 

1360     413.56 

49.19     + 

49.18 

12.27     +12.23 

11.85     •fii.81 

20.44      +20.41 

0^  56"*    3i'.244 

,h   27in     . 

5I-.07 

4»»     8"»   34-.697 

5^  33"*   38V985 

6^  59°"     37'.82 

+85  *> 

47' 

8".i5    1 

-f88° 

50'    I 

o".77 

+85  « 

19'     2 

3".58    1 

+85° 

9'    I 

9".  1 1    1 

+87 « 

*ii'     : 

2l".2I 

[Eph  xa] 
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JUNE,  1912. 


APPARENT  PLACES  OE  CIRCUMPOLAR  STARS 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


48  H.  Cephei. 

Mag.  4.5 

oc  Vtut  Minocis. 

(PolaHs.) 
Mag  2.1 

Grooinliridge  760. 

Mag.  6.7 

Oroombxidge  944. 
Mag.  6.4 

51  H.  Cepbel. 

Mag.  5.3 

Mean 
Solar 
Bate. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Mran 
Solar 
Date. 

Kiffht 
Ascen- 
sion. 

Declina- 
tion 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
North. 

h  m 

0     / 

h  m 

e     f 

h  m 

e     / 

h  m 

0    / 

h  m 

0    » 

June 

056 

+8546 

June 

126 

+8850 

June 

4    8 

+8519 

June 

5  33 

+85    9 

June 

659 

+87  II 

1.8 

9 
16.85 

58.40 

1-9 

s 
52.89 

3-52 

1.9 

9 
20.53 

29.50 

I.O 

s 
28.05 

31.54 

I.I 

s 
2599 

WW 

38.29 

2.8 

17.10 

58.34 

2.9 

53-75 

3-40 

2.9 

20.64 

29.26 

2.0 

28.08 

31.25 

2.1 

25.89 

38.01 

3.8 

17.35 

58.27 

3.9 

54.58 

329 

3.9 

20.75 

29.03 

3.0 

28.11 

30.98 

3.1 

25.79 

37.74 

4.8 

17.60 

58.20 

4.9 

55.38 

3.17 

4-9 

20.85 

28.78 

4-0 

28.13 

30.72 

4.1 

25.69 

37-49 

5-8 

17.84 

58.12 

5-9 

56.17 

3.05 

5.9 

20.94 

28.55 

50 

28.15 

30.46 

5.1 

25.58 

37.25 

6.8 

18.09 

58.03 

6.9 

56.98 

2.91 

6-9 

21.03 

28.30 

6.0 

28.16 

30.20 

6.1 

25.46 

37.00 

7.8 

18.35 

57-93 

7-8 

57.82 

2.77 

7.9 

21.12 

28.04 

7-0 

28.17 

29-93 

7.1 

2532 

36.75 

8.8 

18.63 

57.82 

8.8 

58.71 

2.63 

8.9 

21.22 

27.75 

8.0 

28.17 

29.64 

8.1 

25.17 

36.48 

9.8 

18.93 

57.72 

9.8 

59.69 

2.47 

9.9 

21.35 

27.46 

9.0 

28.18 

2933 

9.1 

25-03 

36.19 

10.8 

19.24 

57.63 

10.8 

60.74 

2.33 

10.9 

21.49 

27.16 

lO.O 

28.20 

29.00 

10. 1 

24.89 

35.89 

II. 8 

19.57 

57.56 

II. 8 

61.86 

2.22 

1 1.9 

21.65 

26.87 

1 1.0 

28.23 

28.66 

II. I 

24.76 

35.56 

12.8 

19.91 

57.52 

12.8 

63.02 

2.12 

12.9 

21.83 

26.58 

12.0 

28.29 

28.32 

12.1 

24.67 

35.21 

13.8 

20.24 

57-51 

13.8 

64.17 

2.06 

13.9 

22.02 

26.31 

130 

28.37 

27.99 

131 

24.62 

34.86 

14.8 

20.56 

57-52 

14.8 

65-30 

2.03 

14.9 

22.22 

26.09 

14.0 

28.48 

27.67 

14. 1 

24.62 

34.51 

15.8 

20.86 

57-55 

15.8 

66.37 

2.01 

15-9 

22.41 

25.88 

14-9 

28.59 

27-37 

I5.I 

24.63 

3417 

16.8 

21.14 

57.58 

16.8 

67.34 

1.99 

16.9 

22.60 

2570 

15.9 

28.70 

27.09 

16. 1 

24.66 

33.87 

17.8 

21.41 

57-61 

17.8 

68.25 

1.97 

17-9 

22.77 

25.51 

16.9 

28.81 

26.83 

I7.I 

24.70 

33.59 

18.8 

21.66 

57.62 

18.8 

69.13 

1-95 

18.9 

22.92 

25.32 

17-9 

28.91 

26.60 

I8.I 

24.73 

33.33 

19.8 

21.91 

57-61 

19.8 

70.01 

1.90 

19.9 

23.06 

25.11 

18.9 

29.00 

26.37 

19.0 

24.73 

33.07 

20.8 

22.18 

57-59 

20.8 

70.92 

1.83 

20.9 

23.21 

24.88 

19.9 

29.06 

26.13 

20.0 

24.71 

32.81 

21.8 

22.47 

57.57 

21.8 

71.90 

1.74 

21.9 

23.37 

24.63 

20.9 

29.13 

25.87 

21.0 

24.66 

32.54 

22.8 

22.78 

57-55 

22.8 

72.96 

1.66 

22.9 

23.55 

24.38 

21.9 

29.20 

25.58 

22.0 

24.61 

32.24 

23.8 

23.11 

57.54 

23.8 

74.09 

1-59 

23.9 

23.74 

24.11 

22.9 

29.28 

25.27 

23.0 

24.57 

31.91 

24.8 

23.44 

57.54 

24.8 

75.27 

1.55 

24.9 

23.94 

23.86 

23.9 

29.36 

24.95 

24.0 

24.55 

31.56 

25.8 

23-78 

57.56 

25.8 

76.48 

1.52 

25.9 

24.16 

23.62 

24.9 

29.47 

24.62 

25.0 

24.57 

3120 

26.8 

24.12 

57.61 

26.8 

77.69 

1.52 

26.9 

24.40 

23.40 

25.9 

29.60 

24.30 

26.0 

24.60 

30.84 

27.8 

24.45 

57.68 

27.8 

78.85 

1.54 

27.9 

24.64 

23.19 

26.9 

29.75 

23-99 

27.0 

24.67 

30.49 

28.8 

24-77 

57.76 

28.8 

79-97 

1.56 

28.9 

24.87 

23.01 

27.9 ,  29.91 

23.69 

28.0 

24.75 

30.15 

29.8 

25.07 

57-85 

29.8 

81.03 

1.60 

29-9 

25.11 

22.84 

28.9  30.07 

23.42 

29.0 

24.86 

29.83 

30.8 

25-36 

57-93 

30.8 

82.04 

1.63 

30.9  '  25.33 

22.69 

29.9  30.23 

23-17 

30.0 

24.97 

29.52 

31.8 

25.64 

58.01 

31.8 

83.01 

1.67 
49.12 

31.9    25.54 

22.53 

30.9   30.39 

22.94 

31.0 

25.08    29.23 

13.60    +13.56 

49.»3     •* 

12.27     •\ 

•12.23 

11.85     •♦ 

-11.80 

2( 

0.42      +20.40 

o''  56™   3i'.244 

,h    2yin 

5»'.07 

4»»     8»   34V697 

5^  33" 

38-.985 

6*^59"   3A82 

+85  <> 

47' 

8".  1 5 

+88* 

»5o'    1 

o".77 

+85' 

'   19'     2 

3".58    1 

+85* 

»    9'    1 

9".  II 

+87 

<»n'   < 

2l".31 

[Eph  12] 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


48  H.  Cephei. 

Mag.  4.5 

oc  TJrssB  Xinozls. 

{Polaris.) 
Mag.  2.1 

Groombxidge  7M. 

Mag.  6.7 

Oroombridge  944. 

Mag.  6.4 

61  H.  Cephel. 
Mag.  5.3 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Mean 
Solar 
Date. 

Riffht 
Ascen- 
sion. 

Declina- 
tion 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

DecU- 

nation 

North. 

h  m 

0     / 

h  m 

e      / 

•k 

h  m 

0     / 

h  m 

0     / 

h  m 

e     / 

July 

056 

+8546 

July 

127 

+8850 
// 

July 

4    8 

+8519 
ft 

July 

5  33 

+85    9 

July 

659 

+87  1 1 

ft 

1.8 

s 
2564 

58.01 

1.8 

s 
23.01 

1.67 

1.9 

s 

2554 

22.53 

1.9 

s 
30.53 

22.71 

I.O 

s 
25.08 

29.23 

2.8 

25.90 

58.08 

2.8 

23.95 

1.69 

2.9 

25.74 

22.37 

2.9 

30.66 

22.48 

2.0 

25.17 

28.95 

3.8 

26.16 

58.14 

3.8 

24.90 

I.7I 

3.9 

2594 

22.21 

3.9 

30.79 

22.24 

3.0 

25.26 

28.68 

4.8 

26.43 

58.19 

4-8 

25.88 

I.7I 

4.9 

26.14 

22.04 

4.9 

30.91 

22.00 

4.0 

25.34 

28.40 

5-7 

26.71 

58.24 

5.8 

26.89 

I.7I 

5.9 

26.34 

21.86 

5.9 

31.02 

21.74 

5.0 

25.39 

28.12 

6.7 

27.01 

58.29 

6.8 

27.96 

I.7I 

6.9 

26.55 

21.65 

6.9 

31.14 

21.46 

6.0 

25.44 

27.82 

7-7 

27-33 

58.35 

7-8 

29.10 

1.72 

7.9 

26.78 

21.43 

7.9 

31.28 

21.17 

6.9 

25.50 

2749 

8.7 

27.67 

58.43 

8.8 

30.30 

1.74 

8.9 

27.03 

21.22 

8.9 

31.45 

20.87 

7.9 

25.59 

27.16 

9.7 

28.OX 

58.53 

9.8 

31.54 

1.78 

9.9 

27.30 

21.03 

9.9 

31.64 

20.57 

8.9 

25.69 

26.80 

10.7 

28.36 

58.66 

10.8 

32.80 

1.85 

10.9 

27.59 

20.85 

10.9 

31.84 

20.28 

9.9 

25.83 

26.44 

11.7 

28.69 

58.81 

11.8 

34.02 

1.95 

1 1.9 

27.88 

20.70 

1 1.9 

32.06 

20.02 

10.9 

26.00 

26.07 

12.7 

29.OX 

58.98 

12.8 

35.20 

2.07 

12.9 

28.16 

20.57 

12.9 

32.30 

19.78 

1 1.9 

26.22 

2574 

13.7 

29.30 

59.17 

13.8 

36.29 

2.20 

13.9 

28.45 

20.48 

13.9 

32.53 

19.58 

12.9 

26.47 

25.41 

147 

29-57 

59.36 

14.7 

37.29 

2.33 

14.9 

28.72 

20.41 

14.9 

32.74 

19.39 

13.9 

26.71 

25.11 

157 

29.82 

59.53 

15.7 

38.24 

2.46 

15.9 

28.97 

20.33 

15.9 

32.93 

19.21 

14.9 

26.94 

24.85 

16.7 

30.06 

59.68 

16.7 

39.16 

2.57 

16.9 

29.21 

20.24 

16.9 

33.12 

19.03 

15.9 

27.16 

24.60 

17-7 

30.31 

59.81 

17.7 

40.09 

2.66 

17.9 

29.44 

20.11 

17.9 

33.30 

18.83 

16.9 

27.35 

2434 

18.7 

30.58 

59.92 

18.7 

41.10 

2.74 

18.8 

29.68 

19.98 

18.9 

33.48 

18.61 

17.9 

27.52 

24.08 

19.7 

30.87 

60.04 

19.7 

42.16 

2.80 

19.8 

29.92 

19.83 

19.9 

33.65 

18.37 

18.9 

27.68 

23.79 

20.7 

31.18 

60.17 

20.7 

43.29 

2.87 

20.8 

30.18 

19.68 

20.9 

33.84 

18.11 

19.9 

27.84 

23.48 

21.7 

31.51 

60.32 

21.7 

44.47 

2.96 

21.8 

30.47 

19.52 

21.9 

34.05 

17.84 

20.9 

28.01 

23.15 

22.7 

31.84 

60.48 

22.7 

45.69 

3-07 

22.8 

30.78 

19.38 

22.9 

34.28 

17.58 

21.9 

28.20 

22.81 

23.7 

32.16 

60.66 

23.7 

46.90 

3.21 

23.8 

31.08 

19.25 

23.9 

34.52 

17.35 

22.9 

28.42 

22.46 

24-7 

32.47 

60.87 

24.7 

48.08 

3-37 

24.8 

31.39 

19.15 

24.9 

34.77 

17.12 

23-9 

28.68 

22.13 

25.7 

32.76 

61.10 

25.7 

49.20 

3.55 

25.8 

31.70 

19.07 

25.9 

35.03 

16.91 

24.9 

28.96 

21.80 

26.7 

33-04 

61.33 

26.7 

50.26 

3.73 

26.8 

32.00 

19.02 

26.9 

35.29 

16.72 

25.9 

29-25 

21.48 

277 

33.30 

61.55 

27.7 

51.27 

3.91 

27.8 

32.30 

18.98 

27.9 

35.53 

16.55 

26.9 

2955 

21.20 

28.7 

33.54 

61.77 

28.7 

52.22 

4.09 

28.8 

32.58 

18.95 

28.9 

35.77 

16.40 

27.9 

29.85 

20.93 

29.7 

33.77 

61.98 

29.7 

53.12 

4.26 

29.8 

32.85 

18.91 

29.9 

36.00 

16.25 

28.9 

30.16 

20.67 

30.7 

34.00 

62.19 

30.7 

54.03 

4.44 

30.8 

33.12 

18.86 

30.9 

36.22 

16.10 

29.9 

30.45 

20.42 

31-7 

34.24 

62.39 

31.7 

54.94 

4.59 

31.8 

33.38 

18.81 

31.9 

36.45 

15-94 

30.9 

30.73    20.19 

32.7 

34.49 

62.57 

32.7 

55.87 

4.74 

32.8 

33.64 

18.74 

32.9 

36.67 

15.77 

31.9 

30.97    19.95 

13.60     + 

13-56 

49.14     •+ 

■49.13 

12.26    -f 

-12.22 

11.84     4 

11.80 

20.40     +20.38 

0^  56"  : 

5i'.244 

ih  27»  , 

5I-.07 

4^*     8» 

34'.697 

5^  33"   , 

38».985 

6**  59°    37*.82 

+85  0  47' 

8".i5 

+88®  50'    I 

o".77 

+85  <»  19'    2 

3".58    I+850    9'    I 

9".  1 1 

+87®  11'    2l"-2I 

191 

17 

[Eph  X 
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AUGUST,  1912. 


APPARENT  PLACES  OE  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


48  H.  Cephei. 

Mag.  4.5 

ct  XJrsae  Xinorls. 
{Polaris.) 
Mag.  2.1 

Oroombzldce  750. 

Mag.  6.7 

Groombridge  944. 

Mag.  6.4 

61  H.  Cephei . 
Mag.  5.3 

Mean 
Solar 
Date. 

Risht 
Ascen- 
sion. 

Declina- 
tion 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North, 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North, 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Mean 

Solar 
Date. 

Right 
Ascen- 
sion. 

DecU- 
natioa 
North. 

h   m 

0     f 

h   m 

0     / 

h  m 

0      / 

h   m 

0     f 

h   m 

0     r 

Aug. 

056 

+8547 

Aug. 

127 

+8850 

Aug. 

4    8 

+85  19 

Aug. 

5  33 

+85    9 

Aug. 

659 

+8711 

1.7 

8 
34.49 

2.57 

1-7 

s 
55.87 

4-74 

1.8 

s 

33.64 

18.74 

1.9 

s 
36.67 

15.77 

1.9 

s 
31.21 

19.69 

2.7 

34-75 

2.75 

2.7 

56.84 

4.88 

2.8 

33.91 

18.67 

2.9 

36.88 

15.59 

2.9 

31.45 

19.41 

3.7 

35.02 

2.94 

3.7 

57.87 

502 

3.8 

34.20 

18.58 

3.9 

37.10 

15.39 

3.9 

31.71 

19.11 

4.7 

35.31 

3.14 

4-7 

58.97 

5.18 

4.8 

34.50 

18.49 

4.9 

37.34 

15.17 

4.9 

31.99 

18.80 

5.7 

35.61 

3.36 

5-7 

60.11 

5.36 

5.8 

34.81 

18.40 

5.9 

37.60 

14.95 

5.9 

32.30 

I8.4S 

6.7 

35.92 

3.61 

6.7 

61.27 

5.55 

6.8 

35.14 

18.34 

6.9 

37.89 

14.75 

6.9 

32.64 

18.17 

7.7 

36.21 

3.89 

7.7 

62.42 

5.77 

7.8 

35.49 

18.31 

7.9 

38.19 

14.56 

7-9 

33.01 

17.86 

8.7 

36.48 

4.19 

8.7 

63.51 

6.03 

8.8 

35.82 

18.30 

8.9 

38.49 

14.40 

8.9 

33.42 

i7.5» 

9-7 

36.73 

4-50 

9-7 

64.53 

6.30 

9.8 

36.16 

18.31 

9.8 

38.80 

14.28 

9.9 

33.85 

17.33 

10.7 

36.96 

4.82 

10.7 

65.46 

6.58 

10.8 

36.49 

18.35 

10.8 

39.10 

14.18 

10.9 

34.28 

17.11 

11.6 

37.16 

5.X2 

11.7 

66.28 

6.83 

11.8 

36.80 

18.39 

II.8 

39.38 

14.09 

1 1.9 

34.68 

16.89 

12.6 

37.36 

5.40 

12.7 

67.07 

7.08 

12.8 

37.09 

18.42 

12.8 

39.66 

14.01 

12.9 

35.05 

16.67 

136 

37.56 

5.66 

13.7 

67.88 

7-30 

13.8 

37.37 

18.46 

13.8 

39.92 

13.91 

13.9 

35.41 

16.47 

14.6 

37.77 

591 

14-7 

68.70 

7.52 

14.8 

37.64 

18.47 

14.8 

40.16 

13.79 

14.9 

35.74 

16.25 

15.6 

37.99 

6.15 

15.7 

69.58 

7.73 

15.8 

37.93 

18.46 

15.8 

40.41 

13.66 

15.9 

36.05 

16.02 

J  6.6 

38.23 

6.40 

16.7 

70.55 

7.92 

16.8 

38.23 

18.43 

16.8 

40.66 

13.51 

16.9 

36.38 

15.76 

17.6 

38.49 

6.66 

17.7 

71.56 

8.14 

17.8 

38.54 

18.40 

17.8 

40.93 

13.36 

17.9 

36.74 

15.47 

18.6 

38.76 

6.94 

18.7 

72.60 

8.36 

18.8 

38.86 

18.39 

18.8 

41.22 

13.20 

18.9 

37.13 

15.19 

19.6 

39.02 

7.24 

19.6 

73.65 

8.62 

19.8 

39.20 

18.38 

19.8 

41.52 

13.05 

19.9 

37.54 

14.91 

20.6 

39.27 

7.55 

20.6 

74.67 

8.89 

20.8 

39.55 

18.41 

20.8 

41.84 

12.91 

20.9 

37-97 

14.65 

21.6 

39.50 

7.88 

21.6 

75.64 

9.19 

21.8 

39.89 

18.45 

21.8 

42.16 

12.80 

21.9 

38.42 

14.41 

22.6 

39.71 

8.22 

22.6 

76.53 

9.49 

22.8 

40.22 

18.51 

22.8 

42.47 

12.72 

22.9 

38.88 

14.18 

23.6 

3991 

8.56 

23.6 

77.36 

9.80 

23.7 

40.54 

18.59 

23.8 

42.79 

12.66 

23.9 

39-33 

13.99 

24.6 

40.09 

8.90 

24.6 

78.12 

10.10 

24.7 

40.85 

18.68 

24.8 

43.10 

12.61 

24.9 

39.78 

13.80 

25.6 

40.26 

9.23 

25.6 

78.86 

10.40 

25.7 

41.16 

18.77 

25.8 

43.40 

"12.57 

25.9 

40.22 

13-62 

26.6 

40.42 

9.55 

26.6 

79.55 

10.69 

26.7 

41.45 

18.85 

26.8 

43.68 

12.53 

26.9 

40.64 

1345 

27.6 

40.58 

9.85 

27.6 

80.23 

10.97 

27.7 

41.73 

18.94 

27.8 

43.95 

12.50 

27.9 

41.05 

13.30 

28.6 

40.74 

10.15 

28.6 

80.93 

11.23 

28.7 

42.01 

19.01 

28.8 

44.22 

12.45 

28.9 

41.45 

13.13 

29.6 

40.91 

10.44 

29.6 

81.67 

11.48 

29.7 

42.29 

19.07 

29.8 

44.48 

12.38 

29.9 

41.84 

12.94 

306 

41.10 

10.73 

30.6 

82.45 

11.74 

30.7 

42.58 

19.II 

30.8 

44.75 

12.29 

30.8 

42.24 

12.72 

31.6 

41.30 

•11.03 

31.6 

83.30 

12.00 

31.7 

42.89 

19.14 

31.8 

4504 

12.20 

31.8 

42.64 

12.50 

32.6 

41.51 

n.34 

32.6 

84.19 

12.28 

32.7 

43.21 

19.19 

32.8 

45.35 

12.11 

32.8 

43.07 

12.27 

13-61     ■♦ 

•13.57 

49.20     H 

r49.i9 

12.26     4 

-12.22 

11.84     -^ 

11.79 

20.38     +20.36 

o"*  56" 

3i'.244 

l^  27» 

5i'.07 

4^*     8" 

34".697 

5^  33"   . 

38*.985 

6»'  59"    37*.82 

+85*" 

47' 

8".  15 

^SS* 

'so"    1 

o".77 

+85  < 

*   19'     2 

3".58 

+85  « 

'    9'    I 

9".  11 

+87 

•  11' 

2l".21 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


48  H.  Cephel. 
Mag.  4.5 

or  XJrsn  Mlnozls. 
{Polaris.) 
Mag.  2.1 

Oroombxldge  750. 
Mag.  6.7 

Oroombrldge  944. 
Mag.  6.4 

51  H.  Cephei. 
Mag.  5.3 

Mean  Right 
Solar  Ascen- 
Date.'    sion. 

1 

Declina- 
tion 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Mean 
Solar 
Date. 
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Ascen- 
sion. 

Declina- 
tion 
North. 

Mean 
Solar 
Date. 
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Ascen- 
sion. 

Declina- 
tion 
North. 
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Date. 
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Decli. 

nation 
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43.53 
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19.32 

3.8 
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3.8 
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12.41 

4.6 
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4-7 

44.23 

19.42 

4.8 

46.35 
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45.64 

11.28 

7-6 '  42.57 

13.60 
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8.6 

42.68 
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8.6 

29.45 

14.71 

8.7 
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8.8 

47.69 

11.92 

8.8 

46.68 

11.07 

9.6 

42.78 

14.34 

9.6 

29-95 

15.05 

9.7 

45.78 

20.22 

9.8 

47.98 

11-95 

9.8 

47.16 

10.96 

10.6 

42.89 

14.68 

10.6 

30.47 

15.35 

10.7 

46.07 

20.36 

10.8 

48.26 

11.97 

10.8 

47.61 

10.83 

11.6 

4301 

15.00 

11.6 

31.04 

15.66 

11.7 

46.34 

20.49 

11.8 

48.53 

11.96 

11.8 

48.06 

10.70 

12.6 
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15.32 

12.6 

31.68 

15.96 

12.7 

46.62 

20.60 

12.8 
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11.93 

12.8 

48.50 

10.55 

13-6 
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15.65 

13.6 
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46.92 

20.69 

13.8 

49.12 

11.89 
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33.09 
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20.91 

15.7 
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49.94 
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16.6 

34-58 

17.28 

16.7 
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17.6 
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17.7 
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11.81 
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18.5 
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18.6 
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18.7 
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21.38 

18.7 
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11.83 

18.8 
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44.18 

17.95 

19.6 
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19.7 
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21.57 

19.7 
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20.6 
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9.32 

22.5 

44.39 
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22.7 
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22.8 
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3796 

19.93 
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APPARENT  PLACES  OP  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


48  H.  Cephei. 
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Mag.  2.1 
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Mag.  6.7 

Otoombridge  944. 

Mag.  6.4 

61  H.  Cephel. 

Mag.  5.3 
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Solar 
Date. 
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sion. 

Declina- 
tion 

North, 

Mean 
Solar 
Date. 
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Ascen- 
sion. 
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tion 
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Mean 

Solar 
Date. 

Right 
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Mean 
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Date. 
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Declina- 
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North. 

Mean 
Solar 
Date. 
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Decli- 
nation 
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42.09 

23.16 

2.6 

52.49 

24.09 

2.7 

55.13 

12.66 

2.8 

58.89 

8.37 

3.5 

45.25 

23.28 

3.5 

42.43 

23.60 

3.6 

52.79 

24.35 

3.7 

55.48 

12.79 

3.8 

59.50 

8.34 

4.5 

45.27 

23.72 

4.5 

4268 

2403 

4.6 

53.07 

24.63 

4.7 

55.80 

12.94 

4.8 

60.09 

8.32 

5-5 

45.27 

24.14 

5-5 

42.84 

2445 

5.6 

53.33 

24.93 

5.7 

56.11 

13.09 

5.8 

60.66 

8.33 

6.5 

45.26 

24.54 

6.5 

42.96 

24.84 

6.6 

53.56 

25.20 

6.7 

56.40 

13.25 

6.7 

61.20 

8.35 

7-5 

45.25 

24.91 

7.5 

43.07 

25.21 

7.6 

53.78 

25.46 

7-7 

56.68 

13.39 

7-7 

61.71 

8.35 

8.5 

45.25 

25.26 

8.5 

43.22 

25.56 

8.6 

54.00 

25.70 

8.7 

56.94 

13.52 

8.7 

62.20 

8.35 

9.5 

45.26 

25.61 

9-5 

43.43 

25.91 

9.6 

54.23 

25.92 

9.7 

57.21 

13.63 

9.7 

62.68 

8.33 

10.5 

45.29 

25.96 

10.5 

43.72 

26.25 

10.6 

54.47 

26.12 

10.7 

57.49 

13.72 

10.7 

63.17 

8.28 

".5 

45.34 

26.33 

"5 

44.05 

26.61 

11.6 

54.72 

26.34 

11.7 

57.78 

13.80 

11.7 

63.68 

8.23 

12.5 

45.40 

26.71 

12.5 

44.39 

26.97 

12.6 

54.99 

26.56 

12.7 

58.09 

13.89 

12.7 

64.22 

8.17 

13.5 

45.45 

27.10 

13.5 

44.70 

27.37 

13.6 

55.27 

26.79 

13.7 
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13.99 

13.7 

64.77 

8.12 

14.5 

45.48 

27.51 
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44.98 
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14.6 
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45- 19 
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15.6 
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15.7 
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45.48 

28.36 

16.5 

45.33 
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16.6 
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16.7 
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16.7 
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17.6 
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18.7 
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18.7 
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19.7 
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21.5 
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21.6 
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22.6 
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22.6 
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69.68 

847 

23.4 

45.08 

30.95 

23.5 
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23.6 
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APPARENT  PLACES  OP  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


tt  H.  Cephei. 

Mag.  4.5 

a  Ursn  Xlnoris. 
{Polaris.) 
Mag.  2.1 
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Mag.  6.7 

Otoombxldge  944. 
Mag.  6.4 

61  H.  Cephei. 

Mag.  5.3 

Mean 

Solar 
Date. 

Risht 
Ascen- 
sion. 

Declina* 

tion 
North. 

Mean 
Solar 
Date. 
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Ascen- 
sion. 

Declina- 
tion 
North. 

Mean 

Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
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North. 

Mean 
Solar 
Date. 
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sion. 

Declina- 
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North. 

Mean 
Solar 
Date. 
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nation 
North. 
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35.25 

2.6 
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2.6 

4.00 

17.76 

2.7 

15-55 

9.17 

3.4 

44.40 

35-16 
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44.18 
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3.6 

59.66 
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3.6 

4.23 

18.02 

3.7 

16.04 

9.33 
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44.27 

35.49 
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43.86 
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4.6 
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5.4 

43.57 

36.34 

5.5 

59.92 

33.77 

5.6 

4.65 

18.50 

5.7 

16.96 

9.59 

6.4 

44-05 

36.11 

6.4 

43.34 

36.66 

6.5 

60.06 

3406 

6.6 

4.86 

18.70 

6.7 

17.40 

9.69 

7.4 

43.97 

36.43 

7-4 

43.18 

36.98 

7-5 

60.21 

34.33 

7-6 
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18.89 
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17-85 

9-78 

8.4 

43.91 

36.76 

8.4 

43.05 

37.33 

8.5 

60.37 

34.63 

8.6 

5.32 

19.08 

8.7 

18.34 

9.87 

9.4 

43.84 

37.11 

9.4 

42.92 

37.70 

9.5 

60.55 

34.94 
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18.84 

9.95 
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43.75 
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42.53 
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41.85 
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41.41 
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61.32 

36.69 

14.6 

6.79 
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10.64 
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39.27 
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22.4 

41.87 

41.24 

22.4 

37.43 

42.21 

22.5 

62.00 

39-37 

22.6 

8.19 

22.82 

22.6 

24.75 

12.13 

23.4 

41.74 

41-53 

23.4 

37.05 

42.53 

23-5 

62.10 

39-68 

236 

8.38 

23.07 

23.6 

25-17 

12.27 

24.4 

41.60 

41.84 

24.4 

36.67 

42.85 

24.5 

62.22 

40.00 

24.6 

8.58 

23.32 

24.6 

25.63 

12.41 

25.4 

41.45 

42.16 

25.4 

36.26 

43.20 

25.5 

62.34 

40.35 

25.6 

8.79 

23.59 

25.6 

26.10 

12.59 

26.4 

41.27 

42.49 

26.4 

35.76 

4356 

26.5 

62.44 

40.72 

26.6 

9.00 

23.89 

26.6 

26.58 

12.79 

27.4 1  41.07 

42.82 

27.4 

35-17 

43.93 

275 

62.53 

41. II 

27-5 

9.19 

24.22 

27.6 

2705 

1302 

28.4 

40.85 

43.14 

28.4 

34.49 

44.28 

28.5 

62.60 

41.51 

28.5 

9.37 

24.57 

28.6 

27.50 

13.27 

293 

40.61 

43.43 

29.4 

33.73 

44.62 

29.5 

62.65 

41.90 

295 

9-53 

24.93 

29.6 

27.93 

13.54 

30.3 

40.36 

43.68 

30.4 

32.92 

44.93 

30.5 

62.67 

42-30 

30.5 

9.66 

25.28 

30.6 

28.32 

13.81 

31.3 

40.11 

43.90 

31.4 

32.12 

45-21 

31.5 

62.67 

42.65 

31.5 

9.77 

25.62 

31.6 

28.67 
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DECEMBER,  1912. 


APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


48  H.  Cephel. 

Mag.  4.5 

a.  UrssB  Xinozls. 
{Polaris.) 
Mag.  2.1 

Qioombxidge  760. 

Mag.  6.7 

Qioombridge  944. 

Mag.  6.4 

61  H.  Ce^ei. 

Mag.  5.3 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina. 

tion 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Mean 
Sohtf 
Date. 

Right 
Ascen- 
sion. 

Dedina- 
tion 

North. 

Mean 

Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 

North. 

Mean 

Solar 
Date. 

Right 

Ascen- 

sion. 

DecU. 
nation 
North, 

h  m 

0     f 

h  m 

0    / 

h    m 

0     / 

h  m 

e      / 

h  m 

0    * 

Dec. 

056 

+8547 

MM 

Dec. 

128 

•f88  5o 

Dec*. 

4    9 

+8519 

Dec. 

534 

+85    9 

Dec. 

7    0 

+87 IX 

1.3 

8 
40.11 

9W 

43.90 

1-4 

s 
32.12 

WW 

45-21 

1.5 

s 
2.67 

r  r 

42.65 

1.5 

8 
9.77 

Wr 

25.62 

1.6 

8 
28.67 

14.08 

2.3 

39.88 

44.10 

2.4 

31.37 

45.47 

2.5 

2.68 

42.99 

2.5 

9.88 

2593 

2.6 

28.99 

14.34 

3-3 

39.67 

44-30 

3.4 

30.67 

45-72 

3-5 

2.70 

43.30 

3.5 

9.99 

26.22 

3.6 

29.31 

14.57 

4.3 

39.47 

44.53 

4.4 

30.05 

45-96 

4-5 

2.72 

43.60 

4.5 

10.10 

26.49 

4.6 

29.61 

14.78 

5.3 

39.28 

44.77 

5.4 

29.47 

46.21 

5.5 

2.75 

43.91 

5.5 

10.22 

26.75 

5.6 

29.94 

14.98 

6.3 

39." 

45.01 

6.4 

28.90 

46.47 

6.5 

2.81 

44.22 

6.5 

10.35 

27.02 

6.6 

30.30 

15.18 

7.3 

38.93 

45-26 

7.3 

28.32 

46.74 

7.5 

2.86 

44.54 

7.5 

10.49 

27.31 

7.6 

30.67 

15.38 

8.3 

38.73 

45-51 

8.3 

27.68 

47.04 

8.5 

2.89 

44.77 

8.5 

10.63 

27.61 

8.6 

31.04 

15.60 

9.3 

38.51 

45.76 

9.3 

26.98 

47.34 

9-5 

2.92 

45.22 

9.5 

10.77 

27.93 

9.6 

31.42 

15.85 

10.3 

38.27 

46.02 

10.3 

26.20 

47.63 

X0.5 

2.93 

45.59 

10.5 

10.90 

28.27 

10.6 

31.79 

16.12 

11.3 

38.01 

46.27 

"3 

25.35 

47.91 

1 1.4 

2.93 

45.97 

"5 

1 1. OX 

28.63 

ZI.6 

32.14 

16.41 

12.3 

37.74 

46.49 

12.3 

24.45 

48.19 

12.4 

2.91 

46.36 

12.5 

II. 10 

28.99 

12.6 

32.47 

16.71 

13.3 

37.46 

46.69 

133 

23.51 

48.43 

13.4 

2.88 

46.72 

13.5 

II. 17 

29.35 

13.6 

32.77 

17.02 

14.3 

37.17 

46.87 

14-3 

22.55 

48.69 

14.4 

2.82 

47.07 

14.5 

11.23 

29.71 

14.6 

33.04 

17.33 

153 

36.88 

47.03 

15.3 

21.58 

48.90 

15.4 

2.76 

47.42 

15.5 

IX.28 

30.05 

15.6 

33.29 

17.65 

16.3 

36.61 

47.18 

16.3 

20.64 

49.10 

16.4 

2.70 

47.74 

16.5 

11.32 

30.38 

16.6 

33.51 

17.95 

17.3 

36.35 

47.32 

17.3 

19.73 

49.27 

17.4 

2.64 

48.04 

17.5 

".35 

30.69 

17.6 

33.71 

18.23 

18.3 

36.11 

47.44 

18.3 

18.88 

49.45 

18.4 

2.58 

48.32 

18.5 

"39 

30.99 

18.5 

33.92 

X8.49 

19-3 

35.88 

47-57 

19.3 

18.09 

49.63 

19.4 

2.54 

48.60 

19.5 

11.44 

31.27 

X9.5 

34.13 

18.74 

20.3 

35-66 

47.72 

20.3 

17.33 

49.81 

20.4 

2.51 

48.89 

20.5 

11.50 

31.55 

20.5 

34.36 

18.99 

21.3 

35.45 

47.88 

21.3 

16.58 

49-99 

21.4 

2.48 

49.18 

21.5 

11.56 

31.84 

21.5 

34.62 

19.23 

22.3 

35.23 

48.05 

22.3 

15.81 

50.21 

22.4 

2.46 

49.48 

22.5 

11.63 

32.14 

22.5 

34.90 

19.49 

23.3 

34.99 

48.23 

23.3 

14.99 

50.44 

23.4 

2.45 

49.81 

23.5 

11.71 

32.47 

23.5 

35.18 

19.77 

24.3 

34.72 

48.41 

24.3 

14.08 

50.67 

24.4 

2.40 

50.16 

24.5 

11.78 

32.82 

24.5 

35.47 

20.07 

25-3 

34.43 

48.59 

25.3 

13.08 

50.90 

25.4 

2.34 

50.53 

25.5 

11.84 

33.19 

25.5 

35.74 

20.41 

26.3 

34.12 

48.75 

26.3 

12.00 

51.10 

26.4 

2.26 

50.89 

26.5 

11.87 

33.58 

26.5 

35.97 

20.75 

27.3 

33.80 

48.88 

27.3 

10.87 

51.30 

27.4 

2.16 

51.24 

27.5 

11.88 

33.96 

27.5 

36.17 

21.12 

28.3   33.48 

1 

48.98 

28.3 

9.75 

51.46 

28.4 

2.03 

51.56 

28.5 

11.87 

34.33 

28.5 

36.33 

21.48 

29.3.33.17 

49.05 

29.3 

8.66 

5x59 

29.4 

1.90 

51.86 

29.5 

11.85 

34.67 

29.5 

36.47 

21.S1 

30.3 

32.88 

49.10 

30.3 

7.62 

51.70 

30.4 

1.77 

52.13 

30.5 

IX. 82 

34.98 

30.5 

36.57 

22.13 

31.3 

32.61 

49.14 

31.3 

6.65 

51-79 

31.4 

1.65 

52.38 

31.5 

11.78 

35.27 

31.5 

36.66 

22.42 

32.3 '  32.36 

1 

49.19 

32.3 

5.75 

51.88 

32.4 
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11.75 

35-54 
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36.76     22.69 

13.64     H 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Cteoombcldge  1119. 

Mag.  7.0 

1  H.  Diaoonls. 

Mag.  4.6 

80  H.  Camelop. 

Mag.  5.3 

Bndley  1672. 

Mag.  6.3 

Oxoombridge  2288. 

Mag.  7.2 

Mean 

Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 

North. 

Mean 

Solar 
Date. 

Risht 
Ascen- 
sion. 

Declina- 
tion 
North. 

Mean 

Solar 
Date. 

Risht 
Ascen- 
sion. 

Declina- 
tion 
North. 

Mean 

Solar 
Date. 

Risht 
Ascen- 
sion. 

Declina- 
tion 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

DecU- 
nation 
North. 

h  m 

0      i 

h  m 

0      f 

h  m 

e       f 

h  m 

0      f 

h  m 

0     / 

Jan. 

8  II 

+8853 

Jan. 

924 

+8142 

Jan. 

10  20 

+83     0 

Jan. 

12  14 

+88  10 

mm 

Jan. 

15    5 

+8733 

0.6 

s 
54.44 

54.95 

0.6 

8 
46.06 

53." 

0.7 

8 
35.69 

rw 

13.92 

0.7 

8 
46.41 

57.99 

0.8 

s 
10.72 

60.15 

1.6 

55.14 

55.18 

1.6 

46.19 

53.23 

1.7 

35.86 

13.98 

1.7 

47.04 

57.90 

1.8 

10.99 

59.90 

2.6 

55.91 

55.41 

2.6 

46.33 

53.36 

2.6 

36.04 

14.04 

2.7 

47.72 

57.82 

2.8 

11.28 

59.63 

3.6 

56.73 

55.66 

3.6 

46.47 

53.51 

3.6 

36.23 

14.12 

3.7 

48.44 

57.75 

3.8 

11.60 

59.34 

4.6 

57.56 

55.93 

4.6 

46.62 

53.68 

4.6 

36.43 

14.21 

4.7 

49.21 

57.69 

4.8 

11.96 

59.04 

5.6 

58.36 

56.23 

5.6 

46.78 

53.88 

5.6 

36.63 

14.33 

5.7 

50.02 

57.65 

5.8 

12.37 

58.74 

6.5 

59.08 

56.55 

6.6 

46.93 

54.10 

6.6 

36.83 

14.48 

6.7 

50.85 

57.63 

6.8 

12.82 

58.46 

7.5 

59.70 

56.88 

7.6 

47.08 

54.35 

7.6 

37.03 

14.67 

7.7 

51.67 

57.63 

7.8 

13.29 

58.21 

8.5 

60.22 

57.22 

8.6 

47.21 

54.61 

8.6 

37.21 

14.87 

8.7 

52.45 

57.67 

8.8 

13.78 

57.99 

9.5 

60.64 

57.55 

9.6 

47.32 

54.86 

9.6 

37.37 

15.06 

9-7 

53.18 

57-73 

9.8 

14.26 

57.79 

10.5 

61.01 

57.87 

10.6 

47.42 

55.10 

10.6 

37.52 

15.25 

10.7 

53.86 

57.79 

10.8 

14.70 

57.61 

11.5 

61.35 

58.16 

11.6 

47.52 

55.33 

11.6 

37.66 

1 

15.44 

11.7 

54.50 

57.84 

11.8 

15.12 

57.45 

12.5 

61.69 

58.44 

12.6 

47.61 

55.55 

12.6 

37.79 

15.61 

12.7 

55-12 

57.89 

12.8 

15.52 

57.29 

135 

62.04 

58.70 

13.6 

47.71 

55.76 

13-6 

37.92 

15.77 

13.7 

55.73 

57.92 

13.8 

15.91 

57.14 

14.5 

62.43 

58.97 

14.6 

47.81 

55.96 

14.6 

38.06 

15.92 

14.7 

56.36 

57.95 

14.8 

16.29 

56.97 

155 

62.85 

59.25 

15.6 

47.90 

56.16 

156 

38.20 

16.08 

15.7 

5700 

57.98 

15.8 

16.68 

56.78 

16.5 

63.30 

59.53 

16.6 

48.01 

5637 

16.6 

38.36 

16.24 

16.7 

57.67 

58.01 

16.8 

17.09 

56.58 

175 

63.75 

59.83 

17.6 

48.12 

56.59 

17.6 

38.52 

16.41 

17.7 

58.37 

58.05 

17.8 

17.53 

56.38 

18.5 

64.19 

60.15 

18.6 

48.23 

56.83 

18.6 

38.69 

16.60 

18.7 

59-11 

58.10 

18.8 

18.00 

56.18 

19.5 

64.61 

60.49 

19.6 

48.34 

57.09 

19.6 

38.85 

16.81 

19.7 

59.87 

58.17 

19.8 

18.49 

55.98 

20.5 

64.98 

60.84 

20.6 

48.45 

57-37 

20.6 

39.01 

17.04 

20.7 

60.64 

58.25 

20.8 

19.01 

55.79 

21.5 

65.27 

61.20 

21.6 

48.55 

57.67 

21.6 

39.17 

17.28 

21.7 

61.40 

58.35 

21.8 

19.55 

55.63 

22.5 

65.48 

61.57 

22.6 

48.64 

57.98 

22.6 

39.31 

17.54 

22.7 

62.14 

53.48 

22.8 

20.10 

55.49 

23.5 

65.62 

61.93 

23.6 

« 

48.72 

58.29 

23*6 

39.44 

17.81 

23.7 

62.84 

58.63 

23.8 

20.64 

55.37 

24.5 

65.68 

62.27 

24.5 

48.78 

58.59 

24.6 

39.56 

18.08 

24.7 

63.48 

58.79 

24.8 

21.17 

55.28 

25.5 

65.69 

62.59 

25.5 

48.84 

58.88 

25.6 

39.66 

18.34 

25.7 

64.07 

58.94 

25.8 

21.67 

55.20 

26.5 

65.69 

62.89 

26.5 

48.89 

59.15 

26.6 

39.75 

18.58 

26.7 

64.62 

59.08 

26.8 

22.13 

55.13 

27.5 

65.70 

63.17 

27.5 

48.94 

59.40 

27.6 

39.84 

18.80 

27.7 

65.15 

59.21 

27.8 

22.57 

55.06 

28.5 

65.77 

6344 

28.5 

49.00 

59.63 

28.6 

39.94 

19.00 

28.7 

65.67 

59.33 

28.8 

22.99 

54.97 

295 

65.91 

63.71 

29.5 

49.07 

59.85 

29.6 

40.05 

19.20 

29.7 

66.22 
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29.8 

23.40 

54.86 

30.5 

66.10 

63.99 

30.5 

49.14 

60.09 

30.6 

40.17 

19.40 

30.7 

66.83 

59.51 

30.8 

23.83 

54.74 

31.5 

66.31 

64.29 

31.5 

49.22 

60.35 

31.6 

40.30 

19.61 

31.6 

67.47 

59.61 

31.8 

24.29 

54.60 

32.5 

66.51 

64.62 

32.5 

49.31 

60.63 

32.6 

40.43 

19.84 

32.6 

68.15 

59.72 

32.8 

24.80 

54.46 
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FEBRUARY,  1912. 


APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Groombridge  1119. 

1  H.  Draconls. 

80  H.  Camelop. 

Bndley  1672. 

Qfoombildi^  8888* 

Mag. : 

fo 

Mag.  ^ 

h6 

Mag.  5.3 

Mag.  e 

►3 

Mag.  7.2 

Mean 

Right 

Declina- 

Mean 
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Declina- 

Mean 
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DecHna- 

Mean 
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DecfiBa- 

Mean 
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Dcdi- 
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Ascen- 
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Solar 

Ascen- 

tion 

Solar 

Ascen- 

tion 

Solar 

Ascen- 

tion 

Solar 

Ascen- 

natson 

Date. 

sion. 

North. 

Date. 

sion. 

North. 

Date. 

sion. 

North. 

Date. 

sion. 

North. 

Date. 

sion. 

North. 

h  m 

0      f 

h  m 

0      / 

h  m 

e       / 

h  m 

0      / 

h  m 

0    ^ 

Feb. 

811 

+8854 

Feb. 

924 

+8143 

Feb. 

10  20 

+83     0 

Feb. 

12  15 

-f88  10 

Feb. 

15    5 

+8733 

1.5 

8 
66.51 

4.62 

1-5 

s 
49.31 

0.63 

1.6 

8 
40.43 

19.84 

1.6 

8 
8.15 

59.72 

1.8 

■ 
24.80 

WW 

54.46 

2.5 

66.66 

4.97 

2.5 

49.38 

0.94 

2.6 

40.56 

20.11 

2.6 

8.85 

59.86 

2.8 

25.35 

54.34 

3-5 

66.71 

5.33 

3-5 

49.45 

1.26 

3.6 

40.68 

20.40 

3.6 

9.53 

60.03 

3.8 

25.93 

54.25 

45 

66.65 

5.70 

4.5 

49.50 

1.60 

4.6 

40.79 

20.71 

4.6 

10.19 

60.23 

4.8 

26.51 

54.19 

55 

66.50 

6.06 

5.5 

49-54 

1.94 

5.6 

40.88 

21.02 

5.6 

io.St 

60.44 

5.8 

27.08 

54.16 

6.5 

66.27 

6.40 

6.5 

49.57 

2.27 

6.6 

40.96 

21.34 

6.6 

11.36 

60.66 

6.7 

27.63 

54.14 

7-5 

65.99 

6.72 

7.5 

49.59 

2.58 

7.6 

41.02 

21.64 

7.6 

11.85 

60.88 

7.7 

28.15 

54.14 

8.5 

65.70 

7.01 

8.5 

49.60 

2.87 

8.5 

41.07 

21.92 

8.6 

12.31 

61.10 

8.7 

28.6i4 

54.15 

9-5 

65.42 

7.29 

9-5 

49.61 

3.15 

9.5 

41.12 

22.19 

9.6 

12.76 

61.31 

9.7 

29.10 

54.16 

10.5 

65.18 

756 

10.5 

49.63 

3.42 

10.5 

41.18 

22.45 

10.6 

13.20 

61.51 

10.7 

29.55 

54.16 

IX.4 

64.97 

7.83 

"5 

49.65 

3.68 

"5 

41.24 

22.71 

11.6 

13.66 

61.70 

11.7 

30.00 

54.16 

12.4 

64.79 

8.II 

12.5 

49.67 

3.95 

12.5 

41.31 

22.97 

12.6 

14.13 

61.88 

12.7 

30.46 

54-14 

13.4 

64.62 

8.41 

13.5 

49.70 

4.23 

13.5 

41.38 

23.23 

13.6 

14.63 

62.07 

13.7 

30.94 

54." 

14.4 

64.44 

8.72 

14.5 

49.73 

4.52 

14.5 

41.45 

23.50 

14.6 

15.16 

62.26 

14.7 

31.45  54.09 

15.4 

64.24 

9.04 

15.5 

49.76 

4.82 

15.5 

41.53 

23.79 

15.6 

15.70 

62.46 

15.7 

31.98 

54.07 

16.4 

64.00 

9.38 

16.5 

49.78 

5.14 

16.5 

41.60 

24.10 

16.6 

16.25 

62.68 

16.7 

32.53 

54.06 

17.4 

63.71 

9.72 

17.5 

49.80 

5.48 

17.5 

41.67 

24.43 

17.6 

16.80 

62.92 

17.7 

33.10 

54.08 

18.4 

63.33 

10.06 

18.5 

49.81 

5.83 

18.5 

41.73 

24.77 

18.6 

17.33 

63.18 

18.7 

33.68 

54.10 

19.4 

62.88 

10.40 

19.5 

49.81 

6.19 

19.5 

41.77 

25. XI 

19.6 

17.81 

63.46 

19.7 

34.25 

54.15 

20.4 

62.36 

10.72 

20.5 

49.80 

6.53 

20.5 

41.80 

25.45 

20.6 

18.24 

63.76 

20.7 

34.80 

54.23 

21.4 

61.78 

11.02 

21.5 

49.77 

6.85 

21.5 

41.81 

25.78 

21.6 

18.63 

64.05 

21.7 

35.32 

54.33 

22.4 

61.16 

11.30 

22.5 

49.74 

7.15 

22.5 

41.82 

26.10 

22.6 

18.95 

64.33 

22.7   35.81 

54.43 

23-4 

60.56 

"•55 

23.5 

49.71 

7.43 

23.5 

41.82 

26.40 

23.6 

19.23 

64.60 

23.7  '  36.26 

54.54 

24.4 

60.00 

11.78 

24-5 

49.68 

7.69 

24.5 

41.83 

26.67 

24.6 

19.50 

64.85 

247 

36.68 

54.64 

25.4 

59.50 

12.00 

25.5 

49.66 

7.93 

25-5 

41.84 

26.92 

25.6 

19.78 

65.08 

25.7 

37.09 

54.7a 

26.4 

59-07 

12.23 

26.5 

4965 

8.18 

26.5 

41.86 

27.17 

26.6 

20.09 

65.30 

26.7 

37.50 

54.78 

27.4 

58.68 

12.48 

27.5 

49.64 

8.45 

27.5 

41.89 

27.44 

27.6 

20.44 

6552 

27.7 

37-93 

54.83 

28.4 

58.30 

12.76 

28.5 

49.64 

8.74 

28.5 

41.92 

27.72 

28.6 

20.84 

65.75 

28.7 

38.39 

54.88 

29.4 

57.88 

1305 

29.5 

49.63 

9.04 

29-5 

41.95 

28.02 

29.6 

21.26 

66.00 

29.7 

38.89 

54.92 

30.4 

57.40 

13.35 

30.4 

49.62 

9.36 

30.5 

41.98 

28.35 

30.6 

21.68 

66.27 

30.7 

39.42 

54-99 

52.21       4 

•52.20 

6.94 

•f6.87 

8.21 

+8.15 

31.56       H 

^31.54 

23.54      +23.52 

8*»  io»   i 

W.772 

9^  24» 

37'.695 

10^  26* 

26».885 

12^  14" 

26«.635 

15^    5"    i8».999 

+88  <> 

53'   5 

5".27 

+81 « 

•42'   5 

9".8i 

+83* 

'     &     2 

5".oi 

+88* 

»  II'    1 

^5".83 

+87* 

*34'    1 

9".83 

£Bph  zs] 


MARCH,  1912. 


265 


APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Gnombiidge  1119. 

Mag.  7.0 

1  H.  DfaooBls. 

Mag.  4.6 

80  H.  Camalop. 

Mag.  5.3 

Bfadley  1678.     »roombrldce2888. 

Mag.  6.3         1         Mag.  7.2 

Mean 
Solar 
Date. 

Riffht 

Ascen- 

ai<m. 

DecHna- 

tion 
North. 

Mean 
Solar 
Date. 

Riffbt 

Ascen- 

sion. 

DecHna. 

tion 
North. 

Mean 

Solar 
Date. 

Riffht 

Aaoen- 

aion. 

DecHna- 

tion 

North. 

Mean 
Solar 
Date. 

Riffht 
Ascen- 
sion. 

Declina- 
tion 

North. 

Mean 
Solar 
Date. 

Riffht 

Aacen- 

don. 

Decli- 
nation 
North. 

h  m 

0     i 

h  m 

0      / 

h  m 

e       / 

h  m 

0      / 

h  m 

0     t 

Mar. 

811 

+8854 

Mar. 

924 

+8143 

Mar. 

1020 

+83     0 

gm 

Mar. 

12  15 

+88  II 

Mar. 

15    5 

+8733 

1-4 

8 
57-40 

13.35 

1.4 

8 
49.62 

9.36 

1.5 

8 
41.98 

rw 

28.35 

1.6 

8 

21.68 

6.27 

1.7 

8 
39.42 

54.99 

2.4 

56.82 

13.65 

2.4 

49.60 

9.69 

2.5 

41.99 

28.69 

2.6 

22.07 

6.57 

2.7 

39.96 

55.10 

3.4 

56.14 

13.94 

3.4 

49.56 

10.03 

3.5 

41.99 

29.04 

3.6 

22.40 

6.90 

3.7 

40.49 

55.23 

4-4 

55.37 

14.21 

4.4 

49.51 

10.35 

4.5 

41.97 

29.38 

4.6 

22.68 

7.23 

4.7 

40.99 

55.39 

5^ 

5456 

14.46 

5.4 

49.45 

10.65 

5.5 

41.94 

29.71 

5.6 

22.90 

7.55 

5.7 

41.46 

55.57 

6.4 

5372 

14.69 

6.4 

49.38 

10.93 

6.5 

41.90 

30.02 

6.6 

23.06 

7.87 

6.7 

41.89 

55.76 

7.4 

52.89 

14.90 

7.4 

49.31 

II. 19 

7.5 

41.86 

30.31 

7.6 

23.20 

8.18 

7.7 

42.29 

55.95 

8.4 

52.10 

15.09 

8.4 

49.24 

11.44 

8.5 

41.82 

30.59 

8.5 

23.33 

8.48 

8.7 

42.67 

56.12 

9-4 

51.34 

15.27 

9.4 

49.18 

11.68 

9.5 

41.78 

30.85 

9.5 

23.46 

8.76 

9.7 

43.04 

56.2a 

10.4 

50.61 

15.46 

10.4 

49.12 

11.92 

10.5 

4X74 

31.12 

10.5 

23.60 

9.03 

10.7 

43.42 

56.44 

11.4 

49.91 

15.66 

1 1.4 

49.07 

12.17 

"5 

41.71 

31.39 

".5 

23-77 

9.30 

11.7 

43.81 

56.59 

12.4 

49.23 

15.87 

12.4 

49.02 

12.42 

X2.5 

41.69 

31.67 

12.5 

23.97 

9.57 

12.7 

44.21 

56.73 

13.4 

48.54 

16.09 

13.4 

48.97 

12.68 

13.5 

41.67 

31.96 

13.5 

24.18 

9.85 

13.7 

44.63 

56.87 

14.4 

47.83 

16.32 

14.4 

48.92 

12.96 

14.5 

41.65 

32.26 

14.5 

24.40 

10.14 

14.6 

45-07 

57-02 

154 

4707 

16.56 

15.4 

48.86 

13.25 

15.4 

41.62 

32.57 

15.5 

24.62 

10.45 

15.6 

45.52 

57-18 

16.4 

46.25 

16.79 

16.4 

48.80 

13.55 

16.4 

41.58 

32.89 

16.5 

24.82 

10.78 

16.6 

45.98 

57.36 

17.4 

45.36 

17.02 

17.4 

48.72 

13.84 

17.4 

41.53 

33.22 

17.5 

24.98 

II. 13 

17.6 

46.43 

57.56 

18.4 

44.39 

17.24 

18.4 

48.63 

14.13 

18.4 

41-47 

33.55 

18.5 

25.09 

11.49 

18.6 

46.87 

57.79 

19-3 

43.37 

17.43 

19.4 

48.53 

14.40 

19.4 

41.40 

33.87 

19.5 

25.15 

11.84 

19.6 

47.27 

58.04 

20.3 

42.33 

17.60 

20.4 

48.43 

14.65 

20.4 

41.32 

34.17 

20.5 

25-15 

12.18 

20.6 

47.63 

58.30 

21.3 

41.29 

17.75 

21.4 

48.32 

14.88 

21.4 

41.23 

34.44 

21.5 

25.10 

12.50 

21.6 

47.95 

58.55 

22.3 

40.28 

17.87 

22.4 

48.22 

1509 

22.4 

41.14 

34.69 

22.5 

25.02 

12.81 

22.6 

48.24 

58.80 

23.3 

39.34 

17.98 

23.4 

48.12 

15.28 

23.4 

41.05 

3492 

23.5 

24.94 

13.10 

23.6 

48.50 

59.03 

243 

38.48 

18.08 

24.4 

48.03 

15.46 

24.4 

40.98 

35.14 

24.5 

24.89 

13.37 

24.6 

48,75 

59.25 

25.3 

37.66 

18.19 

25.4 

47.96 

15.63 

25.4 

40.91 

35.36 

25.5 

24.88 

13.63 

25.6 

49.02 

59-45 

26.3 

36.88 

18.32 

26.4 

47.89 

15.82 

26.4 

40.85 

35.60 

26.5 

24.91 

13.88 

26.6 

49.32 

59.65 

27.3 

36.09 

18.47 

27.4 

47.82 

16.03 

27.4 

40.79 

35.85 

27.5 

24.97 

14.15 

27.6 

49.65 

59.81 

28.3 

35.26 

18.63 

28.4 

47.75 

.  16.27 

28.4 

40.73 

36.12 

28.5 

25.04 

14.46 

28.6 

50.00 

60.01 

293 

34-35 

18.80 

29.4 

4767 

16.52 

29.4 

40.66 

36.41 

29.5 

25.09 

14.79 

29.6 

50.37 

60.25 

303 

33.35 

18.96 

30.4 

47.57 

16.77 

30.4 

40.58 

36.70 

30.5 

25.10 

15.13 

30.6 

50.73 

60.48 

31-3 

32.27 

19. 1 1 

31.4 

47.46 

17.00 

31.4 

40.48 

37.00 

31.5 

25.05 

15.47 

31.6 

51.07 

60.75 

32.3 

31.14 

19.24 

32.4 

47.34 

17.21 

32.4 

40.37 

37.27 

32.5 

24.92 

15.81 

32.6 

51.37 

61.04 

52.31      4 

•52.30 

6.94         +6.87 

8.22 

+8.16 

31.59       ■» 

•31.58 

23.55      +23.52 

8^  io»   i 

H'.772 

^h  2^ja   37«.695 

10^  20* 

26«.885 

12^  14™ 

26«.635 

15^    5»   i8».999 

+88<> 

53'    5 

5".27 

+81*' 

42'    ! 

J9".8i 

+83^ 

►    0'    2 

t5".oi 

+88' 

»  II'    1 

5".83 

+87* 

'34'   I 

9".83 
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APRIL,  1912. 


APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Chroombzid^  1119. 

Mag.  7.0 


Mean 

Right 

Solar 

Ascen- 

Date. 

sion. 

h  m 

Apr. 

8  10 

1.3 

s 
91.14 

2.3 

89.99 

3-3 

88.84 

4-3 

87.73 

5.3 

86.67 

6.3 

85.66 

7-3 

84.70 

«.3 

83.77 

9-3 

82.86 

10.3 

81.93 

11.3 

80.97 

12.3 

79.96 

J3.3 

78.90 

14-3 

77.78 

J5-3 

76.61 

16.3 

75.41 

17-3 

74.21 

18.3 

73.05 

19-3 

71.96 

20.3 

70.94 

21.3 

70.01 

22.3 

69.13 

23.3 

68.26 

243 

67.37 

25.2 

66.44 

26.2 

65.42 

27.2 

64.33 

28.2 

63.18 

29.2 

62.01 

30.2 

60.85 

31.2 

59.73 

32.2 

58.68 

Dedina- 

tion 
North. 


+8854 
It 

9.24 

9.34 
9.41 

9.46 

9.49 
9.53 
9.58 
9.63 

9.69 
9.76 

9.84 
9.92 

20.00 
20.06 
20.10 
20.12 

20.11 
20.09 
20.04 
19.98 

19.92 
19.88 
19.86 
19.86 

19.87 
19.87 
19.86 
19.82 

19.76 
19.67 

19.56 
19.44 


1  H.  Dzaooxiis. 

Mag.  4.6 


Mean 

Right 

Solar 

Ascen- 

Date. 

sion. 

h  m 

Apr. 

924 

X.4 

s 
47.34 

2.4 

47.21 

3.4 

47.08 

4.4 

46.95 

5.4 

46.83 

6.4 

46.72 

7.3 

46.62 

8.3 

46.52 

9.3 

46.41 

10.3 

46.31 

11.3 

46.21 

12.3 

46.09 

13.3 

45.97 

14.3 

45.85 

15.3 

45.72 

16.3 

45.58 

17.3 

45.44 

18.3 

45.29 

19.3 

45.15 

20.3 

45.02 

21.3 

44.90 

22.3 

44.79 

23.3 

44.68 

24.3 

44.57 

25.3 

44.46 

26.3 

44.34 

27.3 

44.20 

28.3 

44.06 

29.3 

43.91 

30.3 

43.76 

31.3 

43.61 

32.3 

43.47 

Declina- 
tion 
North. 


+8143 


// 


7.21 
7.40 

7.57 
7.72 

7.85 
7.98 
8.II 

8.25 

8.40 
8.56 

8.73 
8.90 

9.07 

9.24 
9.41 

9-54 

9.64 
9.73 
9.78 
9.83 

9.87 
9.92 

9.99 
20.08 


20.17 
20.28 
20.39 
20.47 

20.52 

20.55 
20.56 

20.54 


80  H.  Camelop. 

Mag.  5.3 


Mean 

Right 

Solar 

Ascen- 

Date. 

sion. 

h  m 

Apr. 

10  20 

1.4 

s 
40.37 

2.4 

40.25 

3.4 

40.12 

4.4 

39.99 

5.4 

39.87 

6.4 

39.76 

7.4 

39.65 

8.4 

39.55 

9-4 

39.45 

10.4 

39.35 

11.4 

39.25 

12.4 

39.15 

13.4 

39.04 

14.4 

38.92 

15.4 

38.78 

16.4 

38.63 

17.4 

38.47 

18.4 

38.31 

19.4 

38.15 

20.4 

38.01 

21.3 

37.88 

22.3 

37.77 

23.3 

37.66 

243 

37.55 

25.3 

37.43 

26.3 

37.30 

27.3 

37.16 

28.3 

37.00 

29.3 

36.83 

30.3 

36.66 

31.3 

36.49 

32.3 

36.32 

Declina- 

tion 
North. 


+83    O 


// 


37.27 
37.52 

37.75 
37.96 

38.15 
38.33 
38.52 
38.72 

38.92 
39.13 
39.35 
39.57 

39.80 
40.04 
40.26 
40.47 

40.65 
40.81 
40.94 
41.05 

41.16 
41.26 
4x38 
41.53 

41.69 

41.85 
43.01 

42.17 

42.31 
42.42 

42.50 

42.57 


Bzadley  1672. 

Mag.  6.3 


Oioomlnidfe 

Mag.  7.2 


Mean 

Right 

Solar 

Asoen- 

Date. 

ston. 

h  m 

Apr. 

12  15 

s 

1.5 

24.92 

2.5 

24.75 

3.5 

24.54 

4.5 

24.32 

5.5 

24.09 

6.5 

23.87 

7-5 

23.68 

8.5 

23.51 

9.5 

23.36 

10.5 

23.21 

11.5 

23.07 

12.5 

22.94 

13.4 

22.78 

14.4 

22.56 

15.4 

22.29 

16.4 

21.96 

17.4 

21.59 

18.4 

21.17 

19.4 

20.75 

20.4 

20.35 

21.4 

19.98 

22.4 

19.66 

23.4 

19.38 

24.4 

19.12 

25.4 

18.86 

26.4 

18.57 

27.4 

18.24 

28.4 

17.83 

29.4 

17.36 

30.4 

16.86 

31.4 

16.33 

32.4 

15.80 

DecUna 
tion 

North. 


e       / 

+88  II 


// 


15.81 
16.14 
16.46 
16.76 

17.04 

17.31 
17.57 
17.83 

18.09 

18.37 
18.66 

18.96 

19.27 

19.59 
19.91 

20.22 

20.52 
20.79 
21.04 
21.27 

21.48 
21.68 
21.89 
22.12 

22.36 
22.62 
22.89 
23.16 

23.43 
23.68 

23.91 

24.12 


Mean 

Right 

Solar 

Ascen- 

Date. 

sion. 

h  m 

Apr. 

15    5 

1.6 

s 
51.37 

2.6 

51.62 

3.6 

51.85 

4.6 

52.05 

5.6 

52.23 

6.6 

52.40 

7.6 

52.57 

8.6 

52.75 

9.6 

52.95 

10.6 

53.17 

11.6 

53.40 

12.6 

53.64 

13.6 

53.88 

14.6 

54." 

15.6 

54.30 

16.6 

54.45 

17.6 

54.56 

18.6 

54.63 

19.6 

54.66 

20.5 

54.67 

21.5 

54.69 

22.5 

54-74 

23.5 

54.82 

24.5 

54.92 

25.5 

55.04 

26.5 

55.16 

27.5 

55.26 

28,5 

55.33 

29.5 

55.37 

30.5 

55.36 

31.5 

55.3X 

32.5 

55.24 

Dedi- 

nation 

North. 


+8734 
tf 

1.04 

1.35 
1.66 

1.96 

2.25 
2.53 
2.78 
3.P3 

3.27 
3.52 
3.78 
4.05 

4.34 
4.65 

4.97 
5.30 

5.65 

5.98 
6.30 

6.60 

6.87 

7.13 
7.38 
7.63 

7.90 
8.20 
8.51 
8.85 

9.20 

9.55 
9.89 

10.21 


52.36      +52.35 
8*»  10**   44*.  77  2 
+880  53' 


55".27 


6.95         +6.87 
^h  2^in   37*.695 

+81®  42'   59".8i 


8.22 


+8.16 


10**  20»  26».885 
+83®    &    25^.01 
[Bph  xa] 


31.64       +31.62 
12*^  14"    26".635 
+88<>ii'    I5".83 


23.57    +23-54 
15**    5"  i8«.999 
+87*^34'  I9".83 


MAY,  1912. 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


€toH>mbrid^  1119. 

Mag.  7.0 


1  H.  Bnoonlfl. 

Mag.  4.6 


80  H.  Oameiop. 

Mag.  5.3 


Bradley  1678. 

Mag.  6.3 


Qroombridge  8888. 

Mag.  7.2 


Mean 

Solar 
Date. 

Riffht 
Ascen- 
sion. 

h  m 

May 

8  10 

8 

1.2 

59.73 

2.2 

58.68 

3-2 

57.70 

4.2 

56.77 

5-2 

55.88 

6.2 

55-02 

7.2 

54.16 

8.2 

53.28 

9.2 

52.37 

10.2 

51.43 

11.2 

50.44 

12.2 

49.41 

13.2 

48.36 

14.2 

47-31 

15.2 

46.29 

16.2 

45.33 

17.2 

44.45 

18.2 

43.68 

19.2 

42.99 

20.2 

42.33 

21.2 

41.67 

22.2 

40.97 

23.2 

40.21 

24.2 

39.38 

25.2 

38.50 

26.2 

37.58 

27.2 

36,68 

28.2 

35.82 

29.2 

35.01 

30.2 

34.28 

31. 1 

33.62 

32.1 

3302 

DecUna 

tion 
North. 


o        / 

+8854 

9.56 
9.44 
9.32 

9.20 
9.08 

8.97 

8.88 
8.80 

8.72 
8.64 

8.55 
8.44 

8.31 
8.16 
7.98 
7.78 

7.57 
7.36 

7.15 
6.96 

6.79 
6.64 
6.50 

6.35 

6.18 

5-99 
5.77 
5.53 

5.27 
5.00 

4.73 
4.48 


52.33     +52 

a'*  io»*  44' 

+88^  53'    55' 


Mean 

Solar 
Date. 


.32 

•772 

.27 


May 

1.3 
2.3 
3-3 
4-3 

5.3 
6.3 
7.3 
8.3 

9.3 
10.3 

11.3 
12.3 

13.3 
14.2 

15-2 
16.2 

17.2 
18.2 
19.2 
20.2 

21.2 
22.2 
23.2 
24.2 

25.2 
26.2 
27.2 
28.2 

29.2 
30.2 

31.2 
32.2 


Right 
Ascen- 
sion. 


h  m 
924 

s 
43.61 

43.47 
43-34 
43.21 

43.09 

42.97 
42.86 

42.75 

42.63 

42.50 

42.37 
42.23 

42.08 

41.93 
41.78 
41.64 

41.51 
41.40 

41.29 

41.19 

41.10 
41.01 
40.90 
40.78 

40.65 
40.52 
40.38 
40.24 

40.11 

39.99 
39.88 

39.77 


Dedina 

tion 
North. 


+8143 
It 

20.56 

20.54 
20.52 
20.50 

20.48 

20.47 
20.48 

20.49 

20.51 

20.53 
20.55 
20.55 

20.53 
20.49 
20.43 

20.34 

20.24 
20.13 
20.01 
19.91 

19.83 

19.77 
19.72 

19.67 

19.61 

19.53 
19.42 
19.29 

19.13 
18.95 

18.78 

18.61 


Mean 
Solar 
Date. 


May 

1.3 
2.3 

3.3 
4.3 

5.3 
6.3 
7.3 
8.3 

9.3 

0.3 

1.3 
2.3 

3.3 
4-3 
5.3 
6.3 

7.3 

8.3 

9.3 
20.3 


21.3 
22.3 

23.3 

24.3 

25.3 
26.3 

27.2 

28.2 

29.2 
30.2 
31.2 
32.2 


Ritfht 
Ascen- 
sion. 


h  m 
10  20 

s 
36.49 
36.32 
36.16 
36.01 

35*87 

35.73 
35.60 

35.46 

3532 
35.18 

35.02 
34.86 

34.69 
34.51 
34.33 
34.15 

33.98 
33.82 
33.68 

33.55 

33.43 

33.31 

33.17 
3302 

32.87 
32.70 
32.52 
32.33 

32.16 
32.00 

31.84 
31.70 


Dedina 

tion 
North, 


+83    O 


tr 


42.50 

42.57 
42.63 

42.68 

42.72 
42.78 
42.85 
42.92 

43.00 

43.09 
43.19 
4327 

43-33 
43.37 
43.38 

43-37 

43.34 
43-29 
43.25 
43-21 

43- 19 

43-19 
43.20 
43.22 

43.23 
43.22 

43.18 

43.12 

4304 

42.95 
42.84 

42.74 


Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

May 

h  m 
12  14 

1.4 

2.4 
3-4 

s 

76.33 
75.80 

75.28 

4.4 

74.79 

5.4 
6.4 

74.33 
73.89 

7.4 
8.4 

73.47 
73.06 

9-4 

72.65 

10.4 
1 1.4 

72.23 
71.78 

12.4 

71.27 

13-4 

70.71 

14.4 

15.4 
16.4 

70.  n 

69.47 
68.81 

17.4 
18.4 

19.4 

20.3 

68.17 

67.56 

66.99 

66.48 

21.3 

66.01 

22.3 

23.3 
24.3 

65.54 
65.05 
64.53 

25.3 
26.3 

27.3 
28.3 

63.96 

63.33 
62.65 

61.95 

29.3 
30.3 
31-3 

• 

61.25 

60.55 
59.87 

32.3 

59.23 

Dedina 

tion 
North. 


+88  II 


// 


23.91 
24.12 

24.31 
24.48 

2465 
24.82 

25.00 
25.19 

25.39 
25.60 

25.81 

26.02 

26.22 
26.41 
26.58 
26.72 

26.83 
26.92 
27.00 
27.09 

27.19 
27.30 

27.43 
27.57 

27.72 
27.86 
27.98 
28.09 

28.17 
28.22 
28.25 
28.28 


Mean 

Risht 

Solar ;  Ascen- 

Date. 

sion. 

h  m 

May 

15    5 

s 

1.5 

55.31 

2.5 

55.24 

3.5 

55.16 

4-5 

55.07 

5-5 

55.00 

6.5 

54.94 

7.5 

54.90 

8.5 

54.87 

9.5 

54.86 

10.5 

54.86 

"5 

54.83 

12.5 

54.78 

13.5 

54.69 

14.5 

54.55 

15.5 

54-37 

16.5 

54.16 

17.5 

53.93 

18.5 

53.70 

19.5 

53.49 

20.5 

53.30 

21.5 

53.14 

22.5 

53.01 

23.5 

52.88 

24.5 

52.74 

25.5 

52.58 

26.4 

52.38 

27.4 

52.13 

28.4 

51.85 

29.4 

51.54 

30.4 

51.22 

31-4 

50.90 

32.4 

50.59 

DecU- 
na tion 
Nortk 


+8734 
// 

9.89 
0.21 

0.52 

0.81 

1.09 

1.36 
1.63 
1.90 

2.18 
2.48 

2.79 
3." 

3.45 

3.79 
4.12 

4.43 

4.73 
5.00 

5.24 
5.48 

5.71 

5.95 
6.21 

6.50 

6.80 
7.11 
7.42 
7-73 

8.02 
8.29 

8.54 
8.77 


6.95         +6.87 
gh  24«   37*.695 
+81*' 42'    59".8i 


8.22         +8.16 
10**  20™   26».885 
+83**    & 

[Eph  za] 


25''. 01 


31.67       +31.66 
I2h  14m    26».635 

+88°  II'    I5".83 


23-59       +23.57 
15**    5"*    i8".999 
+87«»34'    i9".83 


268 


JUNE,  1912. 


APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Chpooxnbrid^  1119. 

Mag.  7.0 

1  H.  Dzaoonis. 

Mag.  4.6 

80  H.  Camdop. 

Mag.  5.3 

Bxadley  1672. 

Mag.  6.3 

Groombridge  8888. 

Mag.  7.2 

Mean 
Solar 
Date. 

Rifffat 
Ascen- 

• 

sion. 

Declina- 
tion 
North. 

Mean 
Solar 
Date. 

Riffht 
Ascen- 
sion. 

Dedina- 

tion 
North. 

Mean 
Solar 
Date. 

Riffht 
Ascen- 
sion. 

DecHna- 

tion 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

9&^ 

Right 

Ascen- 
sion. 

DecU- 

nation 

North. 

h  m 

0      / 

" 

- 
fa  m 

0      / 

h  m 

0      / 

h  m 

0      1 

h  m 

0      # 

June 

8  10 

+8854 
if 

June 

924 

+8143 
/f 

June 

10  20 

+83    0 

June 

12  14 

+88  II 

June 

X5    5 

+8734 

I.I 

s 
3302 

14.48 

1.2 

8 
39.77 

18.61 

1.2 

s 
31.70 

42.74 

1.3 

s 
59.23 

28.28 

X.4 

8 
50.59 

18.77 

2.1 

32.46 

14.24 

2.2 

3967 

18.45 

2.2 

31.57 

42.64 

2.3 

58.62 

28.31 

2.4 

50.30 

18.99 

31 

31.92 

14.01 

3.2 

39.58 

18.30 

3.2 

31.44 

42.55 

3.3 

58.05 

28.34 

3.4 

50.02 

19.20 

4.1 

31.38 

13.79 

4.2 

39.49 

18.16 

4.2 

31.31 

42.46 

4.3 

57.50 

28.38 

4.4 

49.76 

19.40 

5.x 

30.83 

13.57 

5.2 

39.40 

18.04 

5.2 

31.19 

42.38 

5.3 

56.96 

28.43 

5.4 

49.5  X 

19.61 

6.1 

30.25 

13.36 

6.2 

39.31 

17.92 

6.2 

31-06 

42.31 

6.3 

56.41 

28.48 

6.4 

49.26 

19.84 

71 

29.63 

13.16 

7.2 

39.21 

17.79 

7.2 

30.92 

42.25 

7.3 

55.83 

28.54 

7.4 

49.01 

20.08 

8.1 

28.97 

12.95 

8.2 

39.10 

17.66 

8.2 

30.77 

42.18 

8.3 

55.22 

28.61 

8.4 

48.75 

20.33 

91 

28.28 

12.71 

9.2 

38.98 

17.51 

9.2 

30.62 

42.10 

9.3 

54.56 

28.67 

9.4 

48.46 

20.59 

lO.I 

2759 

12.44 

10.2 

38.86 

17.34 

10.2 

30.46 

42.00 

10.3 

53.86 

28.72 

10.4 

48.12 

20.86 

II. I 

26.93 

12.14 

II. 2 

38.74 

17.14 

II. 2 

30.29 

41.87 

"•3 

53.13 

28.74 

11.4 

47.74 

21.12 

12. 1 

26.33 

11.83 

12.2 

38.63 

16.92 

12.2 

30.13 

41.71 

12.3 

52.37 

28.74 

12.4 

47.33 

2X.37 

13.X 

25.81 

II.51 

13.2 

38.54 

16.68 

13.2 

29.97 

41.52 

13.3 

51.62 

28.72 

13.4 

46.89 

2X.59 

14. 1 

25.39 

II. 18 

14.2 

38.46 

16.42 

14.2 

29.82 

41.32 

14.3 

50.90 

28.67 

14.4 

46.44 

21.79 

15.1 

25,06 

10.86 

X5.2 

38.38 

16.16 

15.2 

29.69 

41.12 

15.3 

50.23 

28.60 

X5.4 

46.00 

21.96 

16. 1 

24.79 

10.56 

16.2 

38.3X 

15.92 

16.2 

29.58 

40.92 

16.3 

49.61 

28.52 

16.4 

45.58 

22.11 

17.1 

24.56 

10.29 

17.2 

38.24 

15.70 

17.2 

29.48 

40.74 

17.3 

49.04 

28.45 

17.4 

45.20 

22.25 

18.1 

24.3X 

10.03 

18.2 

38.18 

15.50 

18.2 

29.38 

40.58 

18.3 

48.49 

28.40 

18.4 

4485 

22.39 

19.1 

24.01 

9.79 

I9.I 

38.12 

15.31 

19.2 

29.28 

40.45 

19.3 

47.94 

28.37 

19.4 

44.52 

22.54 

20.1 

23.64 

9.55 

20.1 

38.05 

15.13 

20.2 

29.16 

40.32 

20.3 

47.37 

28.36 

20.4 

44.19 

22.72 

21. 1 

23.21 

9.29 

21. 1 

37.97 

14.95 

21.2 

29.03 

40.18 

21.3 

46.77 

28.35 

21.4 

43.84 

22.91 

22.1 

22.75 

9.01 

22.1 

37.88 

14.75 

22.2 

28.90 

40.04 

22.3 

46.12 

28.33 

22.4 

43.46 

23.11 

23.1 

22.28 

8.70 

23.1 

37.78 

14.52 

23.2 

28.76 

39.87 

23.3 

45.41 

28.30 

23.4 

4305 

23.31 

24.1 

21.83 

8.37 

24.1 

37.68 

14.27 

24.2 

28.62 

39.68 

24.3 

44.67 

28.25 

24.4 

42.60 

23.52 

25-1 

21.45 

8.03 

25.1 

37.59 

13.99 

25.2 

28.47 

39.47 

25.3 

43.92 

28.19 

25.4 

42.11 

23.72 

26.1 

21.15 

7.68 

26.1 

37.51 

13.70 

26.2 

28.33 

39.23 

26.2 

43.x  8 

28.11 

26.4 

41.60 

23.90 

27.1 

20.92 

7.33 

27.1 

37.44 

13.41 

27.2 

28.20 

38.99 

27.2 

4247 

28.00 

27.4 

41.10 

24.05 

28.1 

20.75 

6.99 

28.1 

37.38 

13.12 

28.2 

28.09 

38.74 

28.2 

41.80 

27.87 

28.4 

40.62 

24.19 

29.1 

20.64 

6.66 

29.1 

37.33 

12.84 

29.2 

27.99 

38.50 

29.2 

41.17 

27.73 

29.4 

40.15 

24.3  X 

30.1 

20.56 

6.34 

30.1 

37.29 

12.57 

30.2 

27.90 

38.26 

30.2 

40.58 

27.60 

30.4 

39.69 

24.41 

31. 1 

20.50 

6.04 

31. » 

37.25 

12.31 

3x2 

27.81 

38.04 

31.2 

40.01 

27.49 

3X.4 '39.25 

24.5  X 

32.1 

20.42 

5.75 

32.1 

37.20 

12.07 

32.2 

27.73 

37.83 

32.2 

39.46 

27.39 

32.3  38.83 

24.61 

52.24     ■+ 

52.22 

6.94 

+6.87 

8.22 

+8.16 

31.68     ^ 

-31.67 

23.61      +23.59 

8»»   10™   i 

W'.772 

9»i  24»    . 

37'.695 

lo*^  26" 

26^.885 

I2*»  14" 

26V635 

15^    5»    i8«.999 

+88  « 

53'   5 

5".27 

+81 « 

^2'     5 

9".8i 

+83" 

'    d    2 

5"oi 

+88 « 

'  II'    1 

t5".83 

+87 « 

'34'    I 

9".83 

[Eph  X2] 


JULY,  1912. 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


C^roombridge  1119. 

1  H.  HxBOoniE, 

80  H.  Camelop. 

Bradley  1672. 

Qroombridce  2888. 

Mag.  7.0 

Mag.  ^ 

^.6 

Mag.  5.3 

Mag.  e 

i.3 

Mag.  7.2 

1 

Mean 
Solar 
Date. 

Riffbt 
Ascen- 
sion. 

Declina- 
tion 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Mean 
Solar 
Date. 

Rifffat 
Ascen- 
sion. 

Declina- 
tion 
North. 

Mean 
Solar 
Date. 

Right 

Ascen- 

si<ni. 

Declina- 
tion 

North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

DecU- 

nation 

North. 

h  m 

0      / 

h  m 

0     # 

h  m 

0      / 

h  m 

0      / 

h  m 

e      / 

July 

8  10 

+8853 
ff 

July 

924 

+8143 

July 

1020 

+83    0 
ff 

July 

12  14 

+88  11 
ff 

July 

15    5 

+8734 
ff 

I.I 

s 
20.50 

66.04 

1.1 

s 
37.25 

12.31 

1.2 

s 
27.81 

38.04 

1.2 

s 
40.01 

27.49 

1.4 

s 
39.25 

24.51 

2.1 

20.42 

65.75 

2.1 

37.20 

12.07 

2.2 

27.73 

37.83 

2.2 

39.46 

27.39 

2.3 

38.83 

24.61 

3.1 

20.32 

65.47 

3-1 

37.15 

11.83 

3-1 

27.65 

37.64 

3-2 

38.92 

27.28 

3.3 

38.43 

24.71 

4.1 

20.19 

65.19 

4.1 

37.10 

11.60 

4.1 

27.56 

37-44 

4.2 

38.37 

27.19 

4.3 

38.02 

24.82 

5.1 

20.02 

64.91 

5.1 

37.04 

IX.37 

5.1 

2746 

37.24 

5-2 

37.78 

27.10 

5.3 

37.60 

2495 

6.1 

19.82 

64.61 

6.1 

36.98 

11.12 

6.1 

27.36 

37.03 

6.2 

37.16 

27.01 

6.3 

37.16 

25.09 

7.0 

19.61 

64.29 

7.1 

36.92 

10.86 

7-1 

27.24 

36.80 

7.2 

36.50 

26.91 

7.3 

36.70 

25.24 

8.0 

19.42 

63.95 

8.1 

36.86 

10.58 

8.1 

27.12 

36.55 

8.2 

35.81 

26.80 

8.3 

36.20 

25.39 

9.0 

19.28 

63.59 

9-1 

36.80 

10.27 

9-1 

27.00 

36.28 

9.2 

35.10 

26.66 

9-3 

35.66 

25.53 

lO.O 

19.21 

63.21 

10.1 

36.75 

9.93 

10. 1 

26.89 

35.99 

10.2 

34.38 

26.49 

10.3 

35.09 

2565 

II.O 

19.24 

62.83 

11.1 

36.70 

9-57 

11.1 

26.79 

35.67 

11.2 

33.69 

26.30 

11.3 

34.50 

25.73 

12.0 

19.37 

62.45 

12.1 

36.67 

9.22 

12.1 

26.71 

35.34 

12.2 

33.05 

26.09 

12.3 

33.92 

25.77 

13.0 

19.59 

62.08 

13.1 

36.66 

8.88 

13.1 

26.65 

35.02 

13.2 

32.46 

25.86 

13.3 

33.36 

25-79 

14.0 

19.85 

61.74 

14.1 

36.65 

8.56 

14.1 

26.59 

34.71 

14.2 

31.92 

25.64 

14.3 

32.83 

25.81 

150 

20.11 

61.42 

15.1 

36.64 

8.26 

15.1 

26.54 

34.42 

15.2 

31.42 

25.43 

15.3 

32.34 

25.82 

16.0 

20.34 

61.13 

16.1 

36.63 

7.98 

16.1 

26.49 

34.15 

16.2 

30.94 

25.24 

16.3 

31.88 

25.84 

17.0 

20.51 

60.84 

17.1 

36.61 

7.71 

17.1 

26.43 

33.90 

17.2 

30.46 

25.06 

17.3 

31.43 

25.87 

18.0 

20.61 

60.54 

18.1 

36.59 

7.44 

18.1 

26.36 

33.65 

18.2 

29.95 

24.90 

18.3 

30.97 

25.93 

19.0 

20.66 

60.22 

19.1 

36.56 

7.16 

19.1 

26.28 

33.39 

19.2 

29.39 

24.74 

19-3 

30.48 

26.00 

20.0 

20.69 

59.89 

20.1 

36.53 

6.86 

20.1 

26.20 

33.12 

20.2 

28.79 

24.57 

20.3 

29.97 

26.08 

21.0 

20.74 

59.54 

21.1 

36.49 

6.54 

21.1 

26.11 

32.82 

21.2 

28.16 

24.38 

21.3 

2943 

26.16 

22.0 

20.84 

59.17 

22.1 

36.46 

6.20 

22.1 

26.02 

32.50 

22.2 

27.50 

24.18 

22.3 

28.85 

26.22 

23.0 

21.02 

58.79 

23.1 

36.43 

5.85 

23.1 

25.94 

32.17 

23.2 

26.84 

23.97 

23.3 

28.25 

26.27 

24.0 

21.26 

58.41 

24.1 

36.41 

5.48 

24.1 

25.87 

31.84 

24.2 

26.22 

23.74 

24.3 

27.65 

26.30 

24.9 

21.57 

58.04 

25.1 

36.40 

5.10 

25.1 

25.82 

31.50 

25.2 

25.64 

23.48 

25.3 

27.06 

26.30 

259 

21.95 

57.68 

26.0 

36.40 

4.74 

26.1 

25.77 

31.15 

26.2 

25.10 

23.21 

26.3 

26.48 

26.29 

26.9 

22.37 

57.34 

27.0 

36.41 

4.40 

27.1 

25.74 

30.81 

27.2 

24.60 

22.94 

27-3 

25.93 

26.25 

27.9 

22.81 

57.02 

28.0 

36.43 

4.08 

28.1 

25.71 

30.49 

28.2 

24.14 

22.68 

28.3 

25.41 

26.21 

28.9 

23.24 

56.72 

29.0 

36.45 

3.78 

29.1 

25.68 

30.18 

29.2 

23.71 

22.43 

29.3 

24,91 

26.17 

29.9 

23.66 

56.42 

30.0 

36.47 

3.48 

30.1 

25.66 

29.88 

30.2 

23.29 

22.19 

30.3 

24.42 

26.13 

30.9 

24.05 

56.13 

310 

36.48 

3.18 

311 

25.63 

29.60 

31.2 

22.87 

21.97 

31.3 

23.95 

26.11 

31.9 

24.39 

55.83 

32.0 

36.49 

2.88 

32.1 

25.60 

29.32 

32.1 

22.43 

21.75 

32.3 

23.46 

26.09 

52.11     4 

•52.10 

6.94 

+6.87 

8.22 

+8.16 

31.67     H 

■31.65 

23.62     -+23.60 

8**  io»  4 

4*.772 

9»|  24»  , 

37'.695 

lO**  26" 

26".885 

12^  i4» 

26".635 

15*^    5"    I8-.999 

+88  *> 

53'    5 

5".27 

•k-Si'^ 

•42'   5 

9".8i 

+83  *= 

'     &     2 

5".oi 

+88« 

'  II'    1 

5".83 

+87  « 

•34'    I 

9".83 

[£ph  za] 
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AUGUST,  1912. 


APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Chroombridce  1119. 

Mag.  7.0 

1  H.  Draooais. 

Mag.  4.6 

80  H.  Camelop. 

Mag.  5.3 

Bxadley  1072. 

Mag.  6.3 

Oroombzldge  8888. 

Mag.  7.2 

Mean 
Solar 
Date. 

Rssht 
Ascen- 
sion. 

Declina- 
tion 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Dectina- 

tion 
North, 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decfi- 
nation 
North. 

h  m 

0      t 

h  m 

0      t 

h  m 

0      / 

h  m 

0      t 

h  m 

e     ' 

Aug. 

8  10 

+8853 

Aug. 

924 

+81  42 

Aug. 

10  20 

+83    0 

Aug. 

12  14 

+88  II 

Aug. 

15    5 

+8734 

ft 

1-9 

8 
24.71 

55.53 

I.O 

8 
36.49 

62.88 

I.I 

8 
25.60 

29.32 

I.I 

8 
22.43 

21.75 

1.3 

8 
23.46 

26.09 

2.9 

25.00 

55.21 

2.0 

36.50 

62.58 

2.1 

2556 

29.03 

2.1 

21.96 

21.53 

2.3 

22.96 

26.08 

3.9 

25.29 

54.87 

30 

36.49 

62.27 

3.1 

25.51 

28.73 

3-1 

21.45 

21.31 

3-3 

22.45 

26.08 

4.9 

25.62 

54.52 

4.0 

36.48 

61.94 

4-1 

25.46 

28.41 

41 

20.91 

21.07 

4.3 

21.90 

26.09 

5-9 

26.01 

54.15 

5.0 

36.49 

61.59 

5.1 

25.40 

28.07 

5.1 

20.34 

20.81 

5-3 

21.31 

26.08 

6.9 

26.49 

53.77 

6.0 

36.49 

61.21 

6.1 

25.35 

27.71 

6.1 

19.76 

20.53 

6.3 

20.69 

26.07 

79 

27.08 

53.39 

70 

36.50 

60.82 

7-1 

25.31 

27.33 

7-1 

19.20 

20.22 

7.3 

20.06 

26.03 

8.9 

27.76 

53.03 

8.0 

36.53 

60.43 

8.1 

25.28 

26.93 

8.1 

18.69 

19.89 

8.2 

19.43 

25.95 

9-9 

28.49 

52.69 

9.0 

36.57 

60.05 

9.0 

25.26 

26.53 

9.1 

18.24 

19.55 

9.2 

18.82 

25.84 

10.9 

29.24 

52.37 

lO.O 

36.62 

59.68 

lO.O 

25.27 

26.14 

10. 1 

17.84 

19.20 

10.2 

18.23 

25.72 

11.9 

29.97 

52.08 

1 1.0 

36.68 

59.33 

1 1.0 

25.29 

25.78 

II. I 

17.50 

18.86 

11.2 

17.69 

25.59 

12.9 

30.65 

51.80 

12.0 

36.73 

59.00 

12.0 

25.31 

25.44 

12. 1 

17.19 

18.55 

12.2 

17.19 

2546 

139 

31.27 

51.52 

12.9 

36.78 

58.69 

130 

25.32 

25.11 

13.1 

16.88 

18.25 

13.2 

16.70 

25.34 

14.9 

31.82 

51.23 

13.9 

36.82 

58.38 

14.0 

25.32 

24.80 

14.1 

16.55 

17.96 

14.2 

16.22 

25.25 

15.9 

32.33 

50.93 

14.9 

36.86 

58.07 

15.0 

25.32 

24.48 

15.1 

16.18 

17.68 

15.2 

15.72 

25.17 

16.9 

32.85 

50.60 

15.9 

36.89 

57.75 

16.0 

25.31 

24.15 

16. 1 

15.76 

17.41 

16.2 

15.20 

25.11 

17.9 

33.40 

50.25 

16.9 

36.91 

57.41 

17.0 

25.29 

23.81 

17.1 

15.31 

17.12 

17.2 

14.65 

25.05 

18.9 

34-02 

49.90 

17-9 

36.94 

57.04 

18.0 

25.27 

23.45 

18.1 

14.85 

16.82 

18.2 

14.06 

24.98 

19.9 

34.70 

49.55 

18.9 

36.97 

56.65 

19.0 

25.26 

23.07 

19. 1 

14.39 

16.50 

19.2 

13.45 

24.89 

20.9 

35.47 

49.20 

19.9 

37.01 

56.26 

20.0 

25.25 

22.67 

20.1 

13.95 

16.16 

20.2 

12.83 

24.78 

21.9 

36.29 

48.87 

20.9 

37.06 

55.88 

21.0 

25.26 

22.27 

21. 1 

13.54 

15.80 

21.2 

12.23 

24.65 

22.9 

37.16 

48.56 

21.9 

37.13 

55.50 

22.0 

25.28 

21.87 

22.1 

13.17 

15.43 

22.2 

11.65 

24.51 

23.9 

38.05 

48.27 

22.9 

37.20 

55.14 

23.0 

25.31 

21.48 

23.1 

12.85 

15.06 

23.2 

11.09 

24.35 

24.9 

38.94 

47.99 

23.9 

37.28 

54.80 

24.0 

25.34 

21.10 

24.1 

12.57 

14.69 

24.2 

10.56 

24.18 

25.9 

39.81 

47.72 

24.9 

37.36 

54.47 

25.0 

25.39 

20.74 

25.1 

12.32 

14.33 

25.2 

10.05 

24.00 

26.9 

40.65 

47.47 

25.9 

37.44 

54.15 

26.0 

25.44 

20.40 

26.1 

12.10 

13.98 

26.2 

9.56 

23.82 

27.9 

41.45 

47.22 

26.9 

37.51 

53.85 

26.9 

25.48 

20.07 

27.1 

11.89 

13.65 

27.2 

9.09 

23.65 

28.9 

42.21 

46.96 

27.9 

37.58 

53-55 

27.9 

25.52 

19.74 

28.1 

11.67 

13.33 

28.2 

8.63 

23.49 

29.9 

42.95 

46.69 

28.9 

37.64 

53.25 

28.9 

25.55 

19.42 

29.1 

11.44 

13.02 

29.2 

8.17 

23.35 

30.9 

43.67 

46.41 

29.9 

37.70 

52.95 

29.9 

25.58 

19.09 

30.1 

II. 16 

12.71 

30.2 

7.69 

23.21 

31.9 

44.40 

46.12 

30.9 

37.75 

52.63 

30.9 

25.60 

18.75 

31. 1 

10.85 

12.39 

31.2 

7.17 

23.08 

32.9 

45.19 

45.80 

3x9 

37.81 

52.29 

31.9  25.61 

18.38 

32.1 

10.51 

12.06 

32.2 

6.63 

22.95 

5197     •♦ 

.51.96 

6.94 

+6.87 

8.21 

+8.15 

31.63     H 

^31.61 

23.62     +23.60 

8*^  10™   i 

H*.772 

gh  2^m 

37".695 

lO**   20'" 

26*.885 

12^  I4» 

26».635)    15''    5"    i8'.999 

+88  « 

53'   5 

5".27 

+8l« 

^42'   5 

9".8i 

+83* 

'     0'     2 

5".oi 

+88' 

'   II'      1 

E5".83 

1+87' 

•34'      1 

9".83 

[Bpb  la] 
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APPARENT  PLACES  OP  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Groombrldge  1119. 

Mag.  7.0 


1  H.  Draoonls. 

Mag.  4.6 


80  H.  Camelop. 
Mag.  5.3 


Bradley  1678. 
Mag.  6.3 


Qroombridge  2883. 

Mag.  7.2 


Mean 

Right 

Solar 

Ascen- 

Date. 

sion. 

h  m 

Sept. 

8  10 

1-9 

s 
4519 

2.9 

46.06 

3-9 

47.02 

4-9 

48.06 

5.9 

49.18 

6.9 

50.33 

7-9 

51.47 

8.9 

52.57 

9-9 

5360 

10.9 

54.56 

11.9 

55.48 

12.9 

56.38 

139 

57.30 

14.9 

58.26 

159 

59.30 

16.9 

60.40 

17.8 

61.56 

18.8 

62.77 

19.8 

64.00 

20.8 

65.23 

21.8 

66.44 

22.8 

67.62 

23.8 

68.77 

24.8 

69.88 

25.8 

70.95 

26.8 

71.99 

27.8 

73.03 

28.8 

74.10 

29.8 

75-22 

30.8 

76.43 

31.8 

77.72 

32.8 

79.09 

Declina- 
tion 
North. 


Mean 
Solar 
Date. 


+88  53  Sept 


// 


45.80 

45.47 
45.14 
44.83 

44-54 
44.28 

44.04 
43-82 

43.60 

43.38 

43.15 
42.90 

42.63 

42.35 
42.07 

41.80 

41.54 
41.29 

41.06 

4q.86 

40.68 
40.51 

40.34 
40.18 

40.01 

39.83 
39.63 
39.41 

39-18 

38.96 

38.75 
38.56 


1.9 
2.9 

3.9 
4.9 

5-9 
6.9 

7.9 
8.9 

9-9 
10.9 

1 1.9 

12.9 

13-9 
14.9 

15.9 
16.9 

17.9 
18.9 
19.9 
20.9 

21.9 
22.9 

23.9 
24.9 

25.9 
26.9 

27.9 

28.9 

29-9 
30.9 
31-9 
32.9 


Riffht 
Ascen- 
sion. 


h  m 
924 

s 

37.87 

37.93 
38.01 

38.11 

38.22 

38.33 
38.45 
38.56 

38.67 

38.77 
38.86 

38.94 

3902 

39." 
39.20 

39.31 

39-43 

39.55 
39.68 
39-82 

39-95 
40.08 

40.21 
40.33 

40.44 

40.55 
40.66 

40.77 

40.89 
41.01 
41.15 

41-31 


+81  42  Sept 


Dedina 

tion 
North. 


Mean 
Solar 
Date. 


// 


51-92 
51.54 
51-15 
50.76 

50.39 
50.05 

49-73 
49-43 

49.14 
48.86 

48.57 
48.26 

47.93 
47.58 
47.22 
46.86 

46.52 
46.19 

45-87 
45.57 

45.28 
45.01 
44.76 
44.50 

44.24 
43  97 
43.69 
43.39 

43.07 

42.73 
42.40 

42.09 


1.9 
2.9 
3.9 
4.9 

5.9 
6.9 

7-9 
8.9 

9.9 
10.9 

11.9 

12.9 

13.9 
14.9 

15.9 
16.9 

17.9 
18.9 
19.9 
20.9 

21.9 
22.9 
23.9 
24.9 

25.9 
26.9 

27.9 
28.9 

29.9 
30.9 
31.9 
32.9 


Right 
Ascen- 
sion. 


h  m 
10  20 

s 

25.63 

25.65 
25.69 

25-74 

25.81 
25.90 

25-99 
26.08 

26.16 
26.23 
26.29 

26.34 

26.39 

26.44 
26.50 

26.57 

26.66 
26.76 
26.86 
26.98 

27.10 
27.22 

27-33 
27-43 

27.52 
27.61 

27.70 

27.78 

27.87 

27.97 
28.09 

28.23 


Declina' 

tion 
North. 


Mean 
Solar 
Date. 


+83    O 


// 


7-99 

7-59 
7.18 

6.76 

6.36 
5.96 
5-59 
5-24 

4.91 
4.59 
4.27 
3.93 

3.56 

3.17 
2.78 

2.38 

1.98 

1.59 
1.22 

0.86 

0.52 
0.19 

9.87 
9-57 

9.26 
8.94 
8.62 
8.28 

7.92 

7-53 
7.14 
6.75 


Sept. 

I.I 
2.1 

3.1 
4.1 

5-1 
6.1 

7.0 

8.0 

9.0 
1 0.0 

II.O 

12.0 

130 
14.0 

15-0 
16.0 

17.0 
18.0 
19.0 
20.0 

21.0 
22.0 
23.0 
24.0 

24.9 

25-9 
26.9 

27-9 

28.9 

29-9 
30.9 
31-9 


Right 
Ascen- 
sion. 


h  m 
12  14 

s 
10.51 

10.16 

9.81 

9.50 

9-25 

9-07 

8.95 
8.86 

8.79 
8.71 

8.60 
8.44 

8.25 
8.04 
7.82 
7.62 

7.45 

7-33 

7.25 
7.22 

7.22 

7-25 
7-30 

7.35 

7.38 
7.38 

7.35 
7.29 

7-21 

7-13 
7.08 

7.08 


Dedina- 

tion 
North. 


Mean 

Solar 
Date. 


o       / 

+88  II 
ff 

12.06 

II. 71 

"-33 
10.92 

10.50 
10.08 

9.67 
9.27 

8.89 

8.54 
8.20 

7.85 

7.50 

7.14 
6.76 

6.36 

5.95 

5-53 

5-" 
4.69 

4.28 

3-89 
3.51 
3.14 

2.78 

2.43 
2.09 

1-73 

1.36 
0.96 

0.54 
o.io 


Sept 

1.2 
2.2 

3-2 
4-2 

5.2 
6.2 

7-2 

8.2 

9.2 

10.2 

II. 2 
12.2 


13. 

H- 

15- 
16. 

17. 
18. 

19. 

20. 

21. 
22. 

23. 
24- 

25- 
26. 

27. 
28. 

29. 
30. 

31. 
32. 


Right 
Ascen- 
sion. 


h  m 
15    4 

s 
66.63 

66.06 

65.47 
64.88 

64.30 

63.74 
63.23 

62.77 

62.34 
61.92 

61.49 

61.04 

60.56 
60.05 
59.52 
58.99 

58.46 

57-95 

57.47 
57.02 

56.59 
56-19 
55.81 

55.45 

55.09 
54.71 
54-31 
53.89 

53-45 
52.99 
52-52 
52.06 


Dedi- 
nation 
North, 


+8734 


// 


22.95 
22.81 
22.64 
22.44 

22.21 

21.95 
21.68 

21.42 

21.17 
20.94 
20.73 

20.54 


20.35 
20.15 

9.94 
9.72 

9.48 
9.21 
8.92 
8.62 

8.32 
8.03 

7-74 
7.46 

7.19 
6.94 
6.70 

6.45 

6.20 

5.94 
5.65 
5.32 


51.86    +51.85 
S^  10™  44*.772 
+88 «  53' 


55".27 


6.94      ■f6.87 

9^  24"»   37*-695 
-f8i°  42'   59".8i 


8.21       +8.15 
10**  20™   26«.885 
+83  o    & 

[Bph  za] 


25".OI 


31.58     +31.56 
14"*    26».635 
I5".83 


+88 «  II' 


23.61      +23.59 

15^    5"*    i8'.999 
+87**  34'    I9".83 
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OCTOBER,  1912. 


APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Chpooxnbrldge  1119. 

Mag.  7.0 

1  H.  Draoonis. 

Mag.  4.6 

80  H.  Camelop. 
Mag.  5.3 

Bndley  1678. 

Mag.  6.3 

Qroombrldce  2888. 

Mag.  7.2 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

DecHna. 
tion 

North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

tion 
North. 

Mean 

Solar 
Date. 

Right 
Ascen- 
sion. 

1 

i  Declina- 
tion 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

DecU- 

nation 

North. 

h  m 

0      / 

h  m 

0      f 

h  m 

0      / 

h  m 

0      / 

h  m 

0      r 

Oct. 

8  II 

+8853 
IP 

Oct. 

924 

-f8i  42 

Oct. 

10  20 

+8259 

Oct. 

12  14 

+88  10 

Oct. 

15    4 

+8734 

1.8 

s 
17.72 

38.75 

1.9 

s 
41.15 

42.40 

1-9 

s 
28.09 

67.14 

1.9 

s 
7.08 

r  » 

60.10 

I.I 

s 
52.52 

1565 

2.8 

19.09 

38.56 

2.9 

41.31 

42.09 

2.9 

28.23 

66.75 

2.9 

7.14 

59.66 

2.1 

52.06 

15.32 

3.8 

20.51 

38.39 

3-9 

41.47 

41.80 

3.9 

28.37 

66.39 

3-9 

7.26 

59.23 

3.1 

51.63 

14.98 

4.8 

21.93 

38.24 

4.9 

41.63 

41.53 

4-9 

28.52 

66.05 

4-9 

7.43 

58.80 

41 

51.23 

14.62 

5.8 

2331 

38.11 

5.9 

41.79 

41.29 

5.9 

28.68 

65.74 

5.9 

7.63 

58.40 

51 

50.88 

14-25 

6.8 

2463 

38.00 

6.8 

41.95 

41.07 

6.9 

28.83 

65.46 

6.9 

7.84 

58.01 

6.1150.57 

1390 

7.8 

25-87 

3790 

7.8 

42.11 

40.87 

7-9 

28.97 

65.18 

7.9 

8.02 

57.66 

7-1 

50.29 

13-56 

8.8 

27.04 

37-79 

8.8 

42.25 

40.65 

8.9 

29.10 

64.89 

8.9 

8.17 

57.31 

8.1 

50.01 

13.24 

9.8 

28.18 

37.66 

9.8 

42.38 

40.42 

9-9 

29.22 

64.60 

9-9 

8.27 

56.96 

9.1 

49.72 

12.94 

10.8 

29-31 

37-51 

10.8 

42.51 

40.17 

10.9 

29.34 

64.30 

10.9 

8.34 

56.60 

10. 1 

49.40 

12.66 

II. 8 

30.48 

37-35 

11.8 

42.64 

3990 

11.9 

29.45 

63.98 

11.9 

8.40 

56.22 

II. I 

49.05 

12.37 

12.8 

3170 

37-17 

12.8 

42.78 

39-62 

12.9 

29.57 

63.65 

12.9 

8.47 

55.82 

12. 1 

48.69 

12.07 

138 

32.99 

37-00 

13.8 

42.92 

39.34 

13.9 

29-70 

63.31 

13.9 

8.57 

55.41 

13.1 

48.31 

11.77 

14.8 

34-35 

36.85 

14.8 

43.07 

3907 

14.9 

29-85 

62.97 

14-9 

8.70 

54-99 

14.1 

47.93 

11.43 

15.8 

35.74 

36.72 

15-8 

43.24 

38.80 

15.9 

30.01 

62.64 

15-9 

8.88 

54.57 

151 

47-57 

11.08 

16.8 

37-16 

36.61 

16.8 

43-41 

38.56 

16.9 

30.17 

62.33 

16.9 

9.11 

54.16 

i6.i   47.23 

10.71 

17.8 

38.59 

36.52 

17.8 

43-58 

38.34 

17.9 

30.34 

62.03 

17.9 

9.38 

53.76 

1 7. 1    46.93 

10.33 

18.8 

40.00 

36.45 

18.8 

43.76 

38.14 

18.9 

30.51 

61.74 

18.9 

9-69 

53.38 

1 8. 1   46.66 

9-95 

19.8 

41.38 

36.40 

19.8 

43.94 

37-96 

19-9 

30.69 

61.47 

19-9 

10.02 

53.01 

19. 1   46.42 

9.57 

20.8 

42.70 

36.35 

20.8 

44.11 

37.79 

20.8 

30.86 

61.23 

20.9 

10.34 

52.66 

20^0  46.22 

9.20 

21.8 

43.98 

36.31 

21.8 

44.27 

37.63 

21.8 

31.03 

61.00 

21-9 

10.65 

52.32 

21.0  46.03 

8.84 

22.8 

45-22 

36.27 

22.8 

44.43 

37.48 

22.8  31.19 

60.76 

22.9 

10.94 

51.98 

22.0  45.85 

8.50 

23.8 

46.42 

36.22 

23.8 

44.58 

37.31 

23.8  31.34 

60.52 

23-9 

11.21 

51.65 

23.0  45.66 

8.17 

24-7 

47.60 

36.15 

24.8 

44.73 

3713 

24.8 

31.49 

60.28 

24.9 

11.45 

51.32 

24.0 

45.46 

7.85 

25.7 

48.79 

36.06 

25.8 

44.88 

36.93 

25.8 

31.64 

60.02 

25.9 

11.66 

50.97 

25.0 

45.24 

7.53 

26.7 

50-03 

35.97 

26.8  45.03 

36.72 

26.8 

31-77 

59.74 

26.9 

11.86 

50.61 

26.0  44.99 

7.20 

27.7 

5X-32 

35.87 

27.8 

45.19 

36.50 

27.8 

31.92 

59-45 

27.9 

12.07 

50.24 

27.0 1  44.72 

6.87 

28.7 

52.70 

35-78 

28.8 

45.35 

36.28 

28.8 

32.09 

59-15 

28.9 

12.32 

49.85 

28.0 

44.44 

6.51 

29.7 

54-15 

35.70 

29.8 

45-53 

36.06 

29.8 

32.27 

58.86 

29.9 

12.63 

49.44 

29.0 

44.18 

6.13 

30.7 

55-65 

3564 

30.8 

45-72 

35.87 

30.8 

32.47 

58.58 

30.9 

13-00 

49.04 

30.0 

43-93 

5.73 

31-7 

57.16 

35.62 

31.8 

45.92 

35.71 

31.8 

32.68 

58.32 

31.9   13.42 

48.65 

31.0  43.71 

5.31 

32.7 

58.64 1 

1 

35-63 

32.8  46.12 

35.58 

32.8 

32.89 

58.08 

32.9 

13.89 

48.28 

32.0 ,  43.55 

4.88 

5179     H 

1-51.78 

6.94 

+6.86 

8.21 

+8.15 

31-52     •» 

•31.50 

23.58     + 

23.56 

S*"   io» 

44*.772 

9^  24»   , 

37*.695 

lo^  20'" 

26^.885 

I2*»    I4» 

26-.635 

15*"    5"    J 

[8-.999 

4-88  0 

53'    i 

)5"-27 

+81 « 

^42'   5 

9".8i 

+83' 

•    &    2 

5".oi 

-f88« 

'  II'    I 

5".83 

+87  « 

34'    I 

9".83 

[£ph  la] 
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APPARENT  PIECES  OF  CIRCUMPOLAR  STARS 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Qxoombiidge  1119. 

Mag.  7.0 

1  H.  Dxmoonis. 

Mag.  4.6 

80  H.  Camelop. 

Mag.  5.3 

Bradley  1678. 

Mag.  6.3 

Oiooaibzidge  8288. 

Mag.  7.2 

Mean 
Solar 
Bate. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Mean 
Solar 
DaU. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Mean 
Solar 
Date 

Right 
Ascen- 
sion. 

Declina- 
tion 
North, 

Mean 

Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Mean 

Solar 
Date. 

Right 
Ascen- 
sion. 

DecU- 
nation 
North. 

h  m 

0      / 

h  m 

0      / 

h  m 

0      / 

h  m 

0      / 

h  m 

0     / 

Nov. 

811 

+8853 

a* 

Nov. 

924 

+81  42 

Nov. 

1020 

+8259 

mm 

Nov. 

12  14 

+88  10 

mm 

Nov. 

15    4 

+8733 

mm 

1-7 

58*64 

WW 

35.63 

1.8 

s 
46.12 

WW 

35.58 

1.8 

8 
32.89 

WW 

58.08 

1.9 

s 
13.89 

WW 

48.28 

I.O 

s 
43.55 

WW 

64.88 

2.7 

60.06 

35.66 

2.8 

46.31 

35.46 

2.8 

33.09 

57.88 

2.9 

14.37 

47.95 

2.0 

43.44 

64.46 

3.7 

61.40 

35.69 

3.8 

46.49 

35.36 

3.8 

33.29 

5770 

3.9 

14.84 

47.63 

3.0 

43.35 

64.06 

4  7 

62.65 

35.72 

4.8 

46.67 

35.27 

4.8 

33.48 

57-53 

4.9 

15.29 

47.32 

4.0 

43.28 

63.68 

5.7 

63.85 

35.73 

5.8 

46.83 

35.17 

5.8 

33.66 

57.35 

5.9 

15.68 

47.04 

5.0 

43.20 

63.32 

6.7 

65.02 

35.73 

6.8 

46.99 

35.06 

6.8 

33.82 

57.16 

6.9 

16.02 

46.75 

6.0 

43." 

62.99 

7-7 

66.21 

35.71 

7.8 

47.15 

34.93 

7.8 

33.98 

56.95 

7.9 

16.34 

46.44 

6.9 

42.99 

62.66 

«.7 

67.43 

35.68 

8.8 

47.31 

34.78 

8.8 

34.14 

56.74 

8.9 

16.66 

46.11 

7-9 

42.84 

62.33 

9.7 

68.72 

35.66 

9.8 

47.48 

34.62 

9.8 

34.31 

56.52 

9.9 

17.00 

45.77 

8.9 

42.68 

61.99 

10.7 

70.07 

35.64 

J0.8 

47.66 

34.47 

10.8 

34.49 

56.28 

10.9 

17-39 

45.43 

9.9 

42.53 

61.63 

11.7 

71.46 

35.64 

11.8 

47.84 

34.33 

11.8 

34.68 

56.05 

II.9 

17.83 

45.08 

10.9 

42.39 

61.25 

12.7 

72.88 

35.66 

12.7 

48.02 

34.21 

12.8 

34.89 

55.84 

12.9 

18.31 

44.73 

11.9 

42.26 

60.85 

13.7 

74.30 

35.71 

13.7 

48.21 

34.11 

13.8 

35.11 

55.66 

13.9 

18.84 

44.39 

12.9 

42.16 

60.43 

14.7 

75.70 

35.78 

14.7 

48.41 

3403 

14.8 

35.34 

55.49 

14.9 

19.40 

44.07 

13.9 

42.10 

60.02 

157 

77.06 

35.86 

15.7 

48.61 

33.98 

15.8 

3556 

55.35 

15.9 

19.97 

43.78 

14.9 

42.08 

59.61 

16.7 

78.37 

35.96 

16.7 

48.81 

33.94 

16.8 

35.77 

55.22 

16.9 

20.55 

43.51 

15.9 

42.09 

59.20 

177 

79.63 

36.06 

17.7 

49.00 

33.91 

17.8 

35.97 

55." 

17.9 

21.13 

43.25 

16.9 

42.12 

58.80 

18.7 

80.82 

36.16 

18.7 

49.18 

33.89 

18.8 

36.16 

55.01 

18.8 

21.70 

43.00 

17-9 

42.17 

58.43 

19.7 

81.96 

36.26 

19.7 

49.35 

33.86 

19.8 

36.35 

54.90 

19.8 

22.23 

42.75 

18.9 

42.23 

58.07 

20.7 

83.07 

36.35 

20.7 

49.51 

33.82 

20.8 

36.54 

54.79 

20.8 

22.72 

42.51 

19.9 

42.28 

57.72 

21.7 

84.18 

36.42 

21.7 

49.67 

33.77 

21.8 

36.72 

54.67 

21.8 

23.19 

42.27 

20.9 

42.31 

57.39 

22.7 

85.31 

36.48 

22.7 

49.83 

3371 

22.8 

36.89 

54-54 

22.8 

23.63 

42.01 

21.9 

42.32 

57.06 

23.7 

86.48 

36.53 

237 

50.00 

33.64 

23.8 

37.08 

54.39 

23.8 

24.08 

41.73 

22.9 

42.30 

56.73 

247 

87.72 

36.58 

24.7 

50.17 

33.56 

24.8 

37.28 

54.22 

24.8 

24.56 

41.43 

23.9 

42.26 

56.38 

25.7 

89.04 

36.64 

25.7 

50.35 

33.48 

25.8 

37.49 

54.06 

25.8 

25.08 

41.13 

24.9 

42.22 

56.01 

26.7 

90.41 

36.73 

26.7 

50.55 

33.42 

26.7 

37.71 

53.91 

26.8 

25.67 

40.83 

25.9 

42.20 

55.61 

27.7 

91.79 

36.85 

27.7 

50.76 

33.39 

27.7 

37-94 

53.78 

27.8 

26.31 

40.54 

26.9 

42.21 

55.20 

28.7 

93.15 

37.00 

28.7 

50.96 

33.39 

28.7 

38.18 

53.69 

28.8 

27.00 

40.28 

27.9 

42.27 

54.78 

29.7 

94.45 

37.16 

29.7 

51.16 

33.42 

29.7 

38.41 

53.62 

29.8 

27.71 

40.04 

28.9 

42.38 

5436 

30.6 

95.67 

37.34 

30.7 

51.35 

33.46 

30.7 

38.63 

53.57 

30.8 

28.42 

39-82 

29.9 

42.55 

53.96 

31.6 

96.78 

37.52 

31.7 

51.52 

33.52 

31.7 

38.84 

53-54 

31.8 

29.09 

39.63 

30.9 

42.73 

53.57 

32.6 

97.81 

37.69 

32.7 

51.69 

33.58 

32.7 

39.04 

53.52 

32.8 

29.71 

39.46 

31.9 

42.91 

53.22 

51.78    ■* 

51.77 

6.93       +6.86 

8.20 

+8.14 

31.47      ^ 

•31.45 

23.55     +23.53 

8*»  io»   i 

H'.772 

^h  2^m    37-.695 

lo**  26™ 

26».885 

I2*»    14™ 

26-.635 

,^h    ^m    i8".999 

+88 «» 

53'   5 

5".27 

+81° 

'42'   5 

9".8i    1 

+83° 

'    0'    2 

5".oi 

+88« 

'  11'    I 

5".83 

+87  *> 

'34'    I 

9".83 

I9I2 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Groombridge  1119. 
Mag.  7.0 

1  H.  Draconls. 

Mag.  4.6 

80  H.  Camelop. 

Mag.  5.3 

Bradley  1672. 

Mag.  6.3 

Gkoombzidge  2888. 
Mag.  7.2 

Mean 

Solar 
Date. 

Right 

Ascen- 

ston. 

Decima- 
tion 
North, 

Mean 

Solar 
Date. 

Right 

Ascen- 

sioii. 

Declina- 
tion 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Mean 
Solar 
Date. 

Right 

Ascen- 

sion. 

Declina- 
tion 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

DccU- 

nation 

North. 

h  m 

p     / 

h  m 

0      t 

h  m 

0      / 

h  m 

0      / 

h  m 

e      r 

Dec. 

8X2 

+8853 

Dec. 

924 

+81  42 
ff 

Dec. 

10  20 

+8259 

Dec. 

12  14 

+88  10 

Dec. 

15    4 

+8733 

mm 

1.6 

8 
36.78 

WW 

37.52 

1.7 

8 
51.52 

33.52 

1.7 

8 
38.84 

53.54 

1.8 

s 
29.09 

WW 

39.63 

1-9 

s 
42.91 

WW 

53.22 

2.6 

37.81 

3769 

2.7 

51.69 

33.58 

2.7 

39-04 

53.52 

2.8 

29.71 

39.46 

2.9 

43.08 

52.90 

3.6 

38.79 

37.85 

3.7 

51.85 

33.62 

3.7 

39.23 

53.48 

3.8 

30.30 

39.28 

3-9 

43.22 

52.60 

4.6 

39.77 

37.99 

4.7 

52.00 

33.65 

4.7 

39.40 

53.43 

4-8 

30.85 

39.09 

4-9 

43.33 

52.30 

5.6 

40.78 

38.11 

5.7 

52.16 

33.65 

5.7 

39.58 

53.37 

5.8 

3r.38 

38.89 

5-9 

43.42 

51-98 

6.6 

41.83 

38.23 

6.7 

52.32 

33-65 

6.7 

39.77 

53.29 

6.8 

31.91 

38.69 

6.9 

43.50 

51.65 

7.6 

42.93 

38.35 

7.7 

52.48 

33.65 

7.7 

39.96 

53.22 

7-8 

32.48 

38.48 

7-9 

43.59 

51.30 

8.6 

44.07 

38.48 

8.7 

52.65 

33.66 

8.7 

40.16 

53-16 

8.8 

33.09 

38.25 

8.9 

43.71 

50.94 

9.6 

45.24 

38.63 

9.7 

52.83 

33.69 

9.7 

40.37 

53-IO 

9.8 

33-75 

38.03 

9.9 

43.86 

50.57 

10.6 

46.41 

38.81 

10.7 

53.01 

33.74 

10.7 

40.59 

53.06 

10.8 

34-45 

37.83 

10.9 

44.05  1  50.20 

II. 6 

47.57 

39.01 

II.7 

53.20 

33.81 

II. 7 

40.82 

53.04 

II. 8 

35.19 

37.65 

1 1.9 

44.27    49.82 

12.6 

48.68 

39.23 

12.7 

53.39 

33.90 

12.7 

41.05 

53.04 

12.8 

35.94 

37.48 

12.9 

44.53 

49.45 

136 

49.74 

39.46 

13.7 

53.57 

34.01 

13.7 

41.27 

53-07 

13.8 

36.70 

37-33 

13.9 

44.81 

49.10 

14.6 

50.73 

39.71 

14.7 

53.75 

34.14 

14-7 

41.48 

53-12 

14.8 

37.45 

37-21 

14.9 

45.10   48.77 

15.6 

51.65 

3996 

15.7 

53.92 

34.28 

15.7 

41.69 

53-17 

15-8 

38.18 

37-11 

15.9 

45.40   48.46 

16.6 

52.52 

40.20 

16.7 

54.07 

34.41 

16.7 

41.89 

53-23 

16.8 

38.88 

37.02 

16.9 

45.69   48.16 

17.6 

53.33 

40.43 

17.7 

54.21 

34-53 

17.7 

42.08 

53-28 

17.8 

39.55 

36.93 

17.9 

45.97 '47.88 

18.6 

54-11 

40.64 

18.6 

54.35 

34.65 

18.7 

42.26 

53.33 

18.8 

40.19 

36.84 

18.9 

46.23  •  47.61 

19.6 

54.88 

40.84 

19.6 

54.49 

34.75 

X9.7 

42.43 

5336 

19.8 

40.79 

36.74 

19.9 

46.47 

47.35 

20.6 

55.69 

41.03 

20.6 

54.64 

34-83 

20.7 

42.61 

53.37 

20.8 

41-38 

36.62 

20.9 

46.68   47.08 

21.6 

56.56 

41.21 

21.6 

54-79 

34.90 

21.7 

42.79 

53.38 

21.8 

41.98 

36.49 

21.9 

46.87 

46.78 

22.6 

57-49 

41.40 

22.6 

54.95 

34.98 

22.7 

42.98 

53.38 

22.8 

42.62 

36.36 

22.9 

47.08 

46.47 

23.6 

58.48 

41.60 

23.6 

55-" 

35-07 

23.7 

43.18 

53-39 

23.8 

43-31 

36.22 

23.9 

47-32 

46.14 

24.6 

59.49 

41.83 

24.6 

55.27 

35.18 

24.7 

43-39 

5342 

24.8 

44.06 

36.08 

24-9 

47.60 

45.80 

25.6 

60.48 

42.09 

25.6 

55.44 

3532 

25.7 

43-61 

53.48 

25.7 

44.86 

35-96 

25.9 

47.93 

45-46 

26.6 

61.42 

42.37 

26.6 

55.61 

35.48 

26.7 '  43-83 

53.57 

26.7 

45-68 

3587 

26.9 

48.29 

45-13 

27.6 

62.27 

42.67 

27.6 

55.78 

35.68 

27.7  44.04 

53.69 

27.7 

46.50 

35-81 

27.9 

48.69 

44.82 

28.6 

63.02 

42.98 

28.6 

55.94 

35.88 

28.7  44.23 

53-82 

28.7 

47-29 

35-78 

28.9 

49. 11 

44.55 

29.6 

63.68 

4328 

29.6 

56.08 

36.08 

29.7 

44.41 

53.96 

29.7 

48.03 

35.77 

29.9 

49.52 

44.30 

30.6 

64.25 

43.56 

30.6 

56.20 

36.28 

30.7 

44.58 

5409 

30.7 

48.72 

35.76 

30.9 

49.91 

44.07 

31.6 

64.79 

43.82 

31.6 

56.31 

36.47 

31.7 

44.74 

54.21 

3»-7 

49-37 

35.75 

31.8 

50.26 '  43.85 

32.6 

65.35 

44.07 

32.6 

56.42 

36.64 

32.6 1 44.90 

54.32 

32.7 

49-99 

35.74 

32.8 

50.58 

43.64 

51.83     ■+ 

•51.82 

6.93 

-f6.86 

8.20 

+8. 14 

31-43    H 

^31.42 

23-52    +23.50 

B^  io»   - 

W.772 

9»»  24" 

37'.695 

10**  20™ 

26'.885|     I2*»  14" 

26^.635 

,jh     ^m     i8i.999 

+88* 

*53'   5 

5".27 

+81 « 

U2'    5 

;9".8i 

+83' 

>    0'    2 

!5"-Oi 

|-f88< 

'  II'    1 

E5".83 

+87* 

^34'    I 

9".83 

[Eph  za] 


JANUARY,  1912. 
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APPARENT  PI,ACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


£  Vnm  Mlnoris. 

^  UnsB  Minorls. 

\  TInm  Minoris. 

76  Draconis. 

89  H.  Oepbei. 

Mag.  4.4 

Mag.  4.4 

Mag.  6.6 

Mag.  5.7 

Mag.  5.6 

Mean 
Solar 
Date. 

Right 

Aacen- 

sion. 

Declina- 
tion 
North. 

Mean 

Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
North. 

h    m 

0     t 

h    m 

0     / 

h    m 

0     p 

h    m 

e      f 

h    m 

0    / 

Jan. 

1654 

-f  82  10 

Jan. 

18    0 

•f86  36 

Jan. 

19     7 

+89    0 

Jan. 

2048 

+82  12 

Jan. 

2327 

+8649 

0.9 

8 
4972 

4565 

0.9 

s 
18.93 

09 

40.17 

1.0 

8 
21.11 

M 
28.50 

I.I 

8 
51.01 

99 

25.64 

1.2 

8 
29.11 

99 

34-93 

1.9 

49.76 

45.33 

1.9 

18.89 

39.85 

2.0 

20.59 

28.21 

2.1 

50.90 

25.43 

2.2 

28.75 

34-94 

2.9 

49-79 

45.00 

2.9 

18.85 

39.52 

30 

20.00 

27.92 

3-1 

50.78 

25.22 

3.2 

28.35 

34.94 

3-9 

49.82 

44-64 

3.9 

18.82 

39.16 

4-0 

19.43 

27.61 

4-1 

50.65 

24.97  ■ 

4-2 

27.94 

34.94 

4-9 

49.87 

44.26 

4.9 

18.78 

38.79 

5-0 

18.89 

27.27 

5-1 

50.54 

24.71 

5.2 

27-50 

34.91 

5-9 

49.92 

43.87 

5-9 

18.77 

38.39 

6.0 

18.44 

26.91 

6.1 

50.42 

24-40 

6.2 

27.05 

34-85 

6.9 

50.00 

43-48 

6.9 

18.79 

37.99 

7.0 

18.10 

26.53 

7.1 

50.31 

24.08 

7.2 

26.61 

34.77 

7-9 

50.09 

43-11 

7.9 

18.86 

37-60 

7.9 

17.88 

26.15 

8.1 

50.22 

23.75 

8.2 

26.19 

34.66 

8.9 

50.18 

42.78 

8.9 

X8.95 

37-24 

8.9 

17-75 

•25.78 

9-1 

50.13 

23.43 

9.2 

25.79 

34-53 

9-9 

50.27 

42.47 

9-9 

19.06 

36.89 

9-9 

17.69 

25.43 

10.1 

50.07 

23.11 

10.2 

25.42 

34-39 

10.9 

50.36 

42.18 

10.9 

19.17 

36.57 

10.9 

17.68 

25.10 

11. 1 

50.01 

22.82 

11.2 

25.08 

34-25 

1 1.9 

50.45 

41.90 

11.9 

19.27 

36.28 

11.9 

17.66 

24.80 

12. 1 

49-95 

22.54 

12.2 

24.77 

34-12 

12.9 

50.54 

41-63 

12.9 

19-35 

36.00 

12.9 

17.61 

24.50 

13-1 

49-90 

22.27 

13-2 

24.46 

34.00 

13-9 

50.62 

41-37 

13-9 

19.43 

35.71 

13-9 

17.54 

24.22 

14.1 

49-85 

22.00 

14.2 

24-14 

33-89 

14.9 

50.70 

41.09 

14.9 

19-51 

35-41 

14.9 

17.43 

23.92 

15-1 

49.78 

21.74 

152 

23.81 

33.80 

15.9 

50.78 

40.80 

15-9 

19-59 

35-IO 

15-9 

17-30 

23.62 

16.0 

49-70 

21.46 

16.2 

23.47 

33.70 

16.9 

50.86 

40.50 

16.9 

19.66 

34.79 

16.9 

17-15 

23-30 

17.0 

49.64 

21.17 

17.2 

23.11 

33.59 

179 

50.95 

40.19 

17-9 

19-74 

34.45 

17.9 

17.02 

22.96 

18.0 

49.56 

20.87 

18.2 

22.73 

3348 

18.9 

51-04 

39-88 

18.9 

19-83 

34- 10 

18.9 

16.93 

22.63 

19.0 

49.48 

20.55 

I9.I 

22.35 

33-35 

19.9 

51.14 

39-55 

19.9 

19-95 

33-74 

19.9 

16.90 

22.27 

20.0 

49.41 

20.21 

20.1 

21.96 

33-19 

20.9 

5125 

39-22 

20.9 

20,09 

33-38 

20.9 

16.95 

21.90 

21.0 

49-35 

19.86 

21.1 

21.56 

33.01 

21.9 

51-38 

38.90 

21.9 

20.26 

3303 

21.9 

17.07 

21.52 

22.0 

49-30 

19.49 

22.1 

21.18 

32.81 

22.9 

51-51 

38.61 

22.9 

20.44 

32.69 

22.9 

17.29 

21.15 

23.0 

49.26 

19.13 

23.1 

20.84 

32.60 

23.9 

51.64 

38.33 

23.9 

20.64 

32.37 

23.9 

17-59 

20.79 

24.0 

49.24 

18.77 

24.1 

20.51 

32.37 

24.9 

51-76 

38.09 

24-9 

20.85 

32.08 

24-9 

17-93 

20.46 

25.0 

49.22 

18.43 

251 

20.22 

32.16 

259 

51.89 

37.88 

25.9 

21.05 

31.81 

25-9 

18.28 

20.16 

26.0 

49.20 

18.12 

26.1 

19-95   31.94 

26.9 

52.02 

37.68 

26.9 

21.25 

31-56 

26.9 

18.62 

19.86 

27.0 

49.19 

17.82 

27.1 

19-71    31-75 

27.9 

52.13 

37-48 

27.9 

21.42 

31-32 

27.9 

18.90 

19.59 

28.0 

49.18 

17.53 

28.1 

19-45 

31-57 

28.9 

52.23 

37-27 

28.9 

21.57 

31.07 

28.9    19.10 

1933 

29.0 

49-15 

17.26 

29.1 

19.19 

31-41 

29.8 

52.33 

37.04 

29.9 

21.71 

30.81 

29.9 

19.25 

19.04 

30.0 

49-11 

16.98 

30.1 

18.92 

31.25 

30.8 

52.43 

36.79 

30.9 

21.85 

30.54 

30.9 

19.37 

18.75 

31.0 

49.07 

16.68 

31-1 

18.62 

31-09 

31.8  52.54 

36.54 

31-9 

22.00 

3024 

31.9 

19.50 

18.43 

32.0 

49.02 

16.37 

32.1 

18.29 

30.92 

32.8  1  52.66 

36.27 

32.9 

22.17 

29.92 

32.9 

19.69 

18.09 

33-0 

48.97 

16.02 

33-1 

17-94 

30.72 

7.35     +7.28 

16.91          •fi6.88 

57.67        +57-66 

7-37 

+7.31 

18.06     +18.03 

i6»»  54°  56'.786 

i8»»      o»     38V79 

I9»»     8">    36».99 

20^*  49™ 

1^.268 

23''   27»   45".399 

+82° 

II' 

c^'.93    1 

fse** 

36'  i 

5i".oi  1 

-f89« 

0'  3 

3".82    1 

+82  <> 

12'     2 

2".39 

+86° 

49'     I 

9".56 

[Eph  xa] 
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FEBRUARY,  1912. 


APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


€  UrsflB  Xlnorls. 
Mag.  4.4 


S  TJnm  Xlnoris. 

Mag.  4.4 


X  XSnm  Xlnoris. 
Mag.  6.6 


76  Biaooiiis. 

Mag.  5.7 


89  H.  G^ei. 

Mag.  5.6 


Mean 
Solar 
Date. 


Feb. 

1.8 
2.8 
3.8 
4.8 

5.8 
6.8 
7.8 
8.8 

9.8 
10.8 
II.8 

12.8 

13.8 
14.8 
15.8 
16.8 

17.8 
18.8 
19.8 
20.8 

21.8 

22.8 

23.8 


Right 

Ascen- 

non. 


h  m. 
1654 

8 
52.66 

52.79 
52.93 
5309 

53.25 
53.40 
53.55 
5370 

53.85 
53.97 
54.10 
54.24 

5438 
54.52 

54.67 
54.82 

54.99 
55.16 

55.34 
55.52 

55.68 

55.85 
56.00 


DecUna 

tion 

North, 


Mean 
Solar 
Date. 


25.8 

56.28 

26.8 

56.42 

27.8 

56.56 

28.8 

56.71 

29.8 

56.86 

30.8 

57.03 

+82  10 

36.27 

35-99 
35.73 
35.50 

35.30 
35.12 

34.97 
34.83 

34.70 
34.57 
3442 
34.27 

34.10 
33.92 
33.75 
33.58 

33.41 
33.27 
33.15 
33.07 

3300 

32.95 
32.91 

32.87 

32.81 

32.74 
32.66 

32.57 

32.46 
32.37 


Feb. 

1.9 
2.9 

3-9 
4-9 

5-9 
6.9 

7.9 
8.9 

9.9 
10.9 

11.9 

12.9 

13.9 
14.9 

15.8 
16.8 

17.8 
18.8 
19.8 
20.8 

21.8 
22.8 
23.8 
24.8 

25.8 
26.8 
27.8 
28.8 

29.8 
30.8 


Right 

Asceiio 
sion. 


h  m 
18    O 

s 
22.17 

22.37 

22.60 

22.87 

23.15 
23.44 
23.72 
2398 

24.24 
24.49 

24.73 
24.96 

25.20 

2546 

2573 
26.01 

26.32 
26.64 
26.99 

27.34 

27.69 
28.03 

28.34 
28.64 

28.91 
29.18 

29.45 
29.73 

30.04 
30.38 


Declina-  Mean 


tion 
North, 


+8636 

H 
29.92 

29.59 

29.27 
28.98 

28.71 

28.47 
28.25 

28.04 

27.84 
27.64 

27.44 
27.23 

27.00 
26.76 
26.51 
26.26 

26.01 
25.78 
25.57 
2539 

25.23 
25.11 
24.99 

24.87 

24.75 
24.61 

24.46 

24.29 

24.11 
23.93 


7-35       +7.28 
i6»»  54°"  56'.786 
o".93 


+82®  11' 


16.90    +16.87 
18**    o™   38».79 
+86*  36'    5x".oi 


Solar 
Date. 


Feb. 

1-9 
2.9 

3-9 
4-9 

5-9 

6.9 

7.9 
8.9 

9.9 
10.9 

1 1.9 

12.9 

13.9 
14.9 

15.9 
16.9 

17.9 
18.9 

19.9 

20.9 

21.9 
22.9 

23.9 
24.9 


Right 
Ascen- 
sion. 


I 


27.9 
28.9 

29.9 
30.9 


h  m 
19  7 

8 
19.69 

19.99 

20.39 
20.90 

21.49 
22.13 
22.78 
23.42 

24.02 

24.58 
25.10 

25.62 

26.14 
26.69 
27.28 

2793 

28.66 
29.46 

30.33 
31-26 

32.22 
33.18 
34.09 
34.91 


25.9  I  35.66 
26.9     36.36 


37.05 
37.77 

38.57 
39.45 


Dedina 
tion 

North. 


+89    O 


8.09 

7-73 
7.38 
7.03 

6.70 
6.40 
6.12 
5.86 

5.61 
5.36 
5-12 
4.87 

4.60 

432 

4.02 

3.72 
3.42 

3.12 

2.83 

2.56 
2.33 

2.12 

1.93 

1.74 

1.56 

1.37 
1. 17 

0.94 

0.69 
0.43 


57.51      +57.51 

19^    8°*   36*.99 


+89 


o'    33' 
[Eph  xs] 


Mean 

Solar 
Date. 


Feb. 

i.o 
2.0 
2.9 

3.9 

4.9 
5.9 
6.9 
7.9 

8.9 

9.9 

10.9 

1 1.9 

I2t9 

13.9 
14.9 

15.9 

16.9 

17.9 
18.9 
19.9 

20.9 
21.9 
22.9 

239 

24.9 
259 

26.9 

27.9 

28.9 

29.9 


Right 
Ascen- 
sion. 


h  m 

2048 

8 
49.02 

48.97 
48.94 

.48.93 

48.93 

48.95 
48.97 

49.00 

49.03 
49.06 

49.07 
49.09 

49.10 
49.11 
49.12 

49.13 

49.14 
49.18 
49.22 

49.27 

49.33 
49.40 

49.48 

49.55 

49.61 
49.67 
49.71 
49.76 

49.80 
49.85 


Decfina-  Mean 


tion 
North. 


o       / 
+82  12 


6.37 
6.02 

5.65 
5.27 

4.89 

4.53 
4.18 

3.85 

3.54 
3.24 
2.95 

2.66 

2.36 
2.05 
1.72 

1.37 

1.03 
0.67 
0.31 

9.95 

9.61 
9.29 
9.00 

8.73 

8.46 
8.20 

7.94 
7.67 

7.37 
7.05 


7.37      +7.30 
i*.268 


20*»  49" 

+82®  12' 


22".39 


Solar 
Date. 


Feb. 

I. 
2. 

3. 
4. 

5. 

6. 

7. 
8. 

9. 
10. 

II. 

12. 

13. 

14. 

15. 
16. 

17. 
18. 

19. 
20. 

21. 
22. 

23. 
24.0 

25.0 
26.0 
27.0 
28.0 

29.0 
30.0 


Right 
Ascen- 
sion. 


h  m 
2327 

8 
8.29 

7.94 
7.61 

7.29 

7.00 
6.74 
6.51 
6.32 

6.13 

5.95 
5.77 
5.57 

5.37 

5.14 
4.90 

4.66 

4.42 
4.19 

3.99 
3.82 

3.67 
3.56 
3.48 
3.41 

3.33 
3.23 
3." 
2.97 

2.81 
2.65 


Declx- 
nation 
Norlh. 


+8649 

30.92 
30.72 

30.49 
30.24 

29.96 
29.68 

29.41 
29.14 

28.88 
28.63 

28.40 
28.17 

2793 

27.68 

27.43 

27.16 
26.87 

26.57 
26.25 

25.92 

2559 
2527 
24.96 

24.67 

24.40 

24.15 

23.91 
23.66 

23.38 

23.08 


18.05     +18.02 

23**  27«  45'.399 
+86®  49'    19^.56 


MARCH,  1912. 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


€  XStfut  Minorls. 

6  Vtnm  Mlnorls. 

A.  Vtsm  Mlnoris. 

76  Draoonis. 

89  H.  Cephel. 

Mag.  4.4 

Mag.  4.4 

Mag.  6.6 

Mag.  5.7 

Mag.  5.6 

Mean 
Solar 
Date. 

Richt 
Ascen- 
sion. 

Declina- 
tion 
North, 

Mean 

vSolar 
Date. 

Riffbt 
Ascen- 
sion. 

Declina- 
tion 
North, 

Mean 
Solar 
Date. 

1 

Richt 
Ascen- 
sion. 

Declina- 
tion 
North. 

Mean 

Solar 
Date. 

Right 
Ascen- 
sion. 

Declina. 

tion 

North.. 

Mean 

Solar 
Date. 

Riffht 
Ascen- 
sion. 

DecU- 

nation 

North, 

h  m 

0     / 

h  m 

0    / 

h  m 

0     # 

h  m 

0     / 

h  m 

0    / 

Mar. 

1654 

+82  10 

Mar. 

18    0 

+86  36 

Mar. 

19    7 

+89    0 

Mar. 

2048 

+82  11 

Mar. 

2327 

+8649 

1.8 

8 
57.03 

32.37 

1.8 

8 
30.38 

23.93 

1.9 

8 

39-45 

10.43 

1.9 

8 
49.92 

66.72 

1.0 

s 
12.65 

23.08 

2.8 

57-21 

32.30 

2.8 

30.75 

23.76 

2.9 

40.44 

10.18 

2.9 

49.99 

66.39 

2.0 

12.50 

22.75 

3.8 

57.39 

32.26 

3.8 

31.13 

23.63 

3.8 

41.52 

9.96 

3.9 

50.08 

66.07 

3.0 

12.38 

22.40 

4.8 

57-57 

32.26 

4.8 

31.52 

2352 

4.8 

42.66 

9.76 

4.9 

50.18 

65.76 

4.0 

12.30:22.05 

1 

5.8 

57.74 

32.27 

5.8 

31.90 

23.45 

5.8 

43.81 

9-59 

5.9 

50.28 

65.49 

5.0 

12.26 

21.71 

6.7 

57.90 

32.31 

6.8 

32.26 

23.41 

6.8 

44.94 

9.44 

6.9 

50.39 

65.24 

6.0 

12.26    21.38 

7.7 

58.06 

32.34 

7.8 

32.62 

23.38 

7.8 

46.03 

9.32 

7.9 

50.49 

65.00 

7.0 

12.27    21.06 

8.7 

58.21 

32.39 

8.8 

32.95 

23.34 

8.8 

47-07 

9.20 

8.9 

50.59 

64.78 

8.0 

12.28 

20.75 

9.7 

58.36 

32.42 

9.8 

33.27 

23.29 

9.8 

48.06 

9.07 

9-9 

50.68 

64.56 

9.0 

12.30 

20.46 

10.7 

58.51 

32.45 

10.8 

33.60 

23.24 

10.8 

49.02 

8.95 

10.9 

50.77 

6434 

lO.O 

12.30 

20.17 

11.7 

58.66 

32.47 

II. 8 

33.92 

23.17 

11.8 

49.97 

8.82 

11.9 

50.85 

64.11 

II.O 

12.28 

19.88 

12.7 

58.80 

32.47 

12.8 

34.25 

23.10 

12.8 

50.93 

8.67 

12.9 

50.93 

63.86 

12.0 

12.26 

19.59 

13.7 

58.96 

32.47 

13.8 

34.58 

23.02 

13.8 

51.93 

8.52 

13.9 

5102 

63.60 

13.0 

12.23 

19.30 

147 

5912 

32.48 

14.8 

34.93 

22.94 

14.8 

52.96 

8.36 

14.9 

51.11 

63.34 

13.9 

12.20 

18.99 

15.7 

59.28 

32.49 

15.8 

3529 

22.86 

15.8 

54.04 

8.20 

15.9 

51.22 

63.06 

14.9 

12.16 

18.68 

16.7 

59-45 

32.52 

16.8 

35.67 

22.79 

16.8 

55-19 

8.04 

16.9 

51.33 

62.78 

15.9 

12.13 

18.35 

17-7 

5963 

32-57 

17.8 

36.07 

22.75 

17.8 

56.42 

7.88 

17.9 

51.45 

62.52 

16.9 

12.12 

18.01 

18.7 

59.80 

32.65 

18.8 

36.48 

22.73 

18.8 

57-69 

7.75 

18.9 

51.58 

62.27 

17.9 

12.13 

17.67 

19.7 

5998 

32.76 

19.8 

36.88 

22.73 

19.8 

58.99 

7.65 

19.9 

51.72 

62.05 

18.9 

12.17 

17.31 

20.7 

60.15 

32.88 

20.8 

37.27 

22.76 

20.8 

60.28 

7.58 

20.9 

51.86 

61.84 

19.9 

12.26 

16.96 

21.7 

60.30 

33.02 

21.8 

37.65 

22.81 

21.8 

61.53 

7.54 

21.9 

5199 

61.67 

20.9 

12.37 

16.63 

22.7 

60.44 

33.16 

22.8 

37.99 

22.87 

22.8 

62.71 

7.51 

22.9 

52.13 

61.53 

21.9 

12.49 

16.32 

23.7 

60.56 

33.28 

23.7 

38.30 

22.93 

23.8 

63.80 

7.48 

23.9 

52.26 

61.39 

22.9 

12.62 

16.03 

24.7 

60.69 

33.40 

24.7 

38.61 

22.98 

24.8 

64.80 

7.45 

24.9 

52.37 

61.24 

23.9 

12.74 

15.77 

25-7 

60.82 

33.49 

25.7 

38.91 

23.00 

25.8 

65.76 

7.40 

259 

52.48 

61.08 

24.9 

12.84 

15.51 

26.7 

60.95 

33.58 

26.7 

39.22 

23.01 

26.8 

66.74 

7.33 

26.9 

52.59 

60.91 

25.9 

12.93 

1527 

27.7 

61.08 

33.65 

27.7 

39.54 

23.00 

27.8 

67.77 

7.24 

27.9 

52.70 

60.72 

26.9 

12.98 

1501 

28.7 

61.23 

33.73 

28.7 

39-88 

23.00 

28.8 

68.87 

7.15 

28.9 

52.82 

60.52 

27.9 

13.02 

14-74 

29.7 

61.38 

33.82 

29.7 

40.25 

23.01 

29.8 

70.08 

7.06 

29.8 

52.94 

60.31 

28.9 

13.08 

14.45 

30.7 

61.54 

33.94 

30.7 

40.63 

23.03 

30.8 

71.36 

6.99 

30.8 

53.07 

60.12 

29-9 

13.15 

1413 

31.7 

61.70 

34.10 

31.7 

41.02 

23.09 

31.8 

72.68 

6.94 

31.8 

53.22 

59.94 

30.9 

13.25 

13.79 

32.7 

61.86 

34.29 

32.7 

41.41 

23.18 

32.8 

74.02 

6.91 

32.8 

53.39 

59.79 

31.9 

13.40 

13.46 

7.35       +728 

16.89    +16.86 

57.44    •<■ 

57.43 

7.37      +7.30 

18.04    +18.01 

+i6»»54«   56».786 

18^    0™  38".79 

ig^     gm   . 

J6-.99 

20*>  49"      1".268 

23  h  27m  45..399 

+82®  11'      o".93 

+860  36'    5i".oi 

+89<>    &    3 

3".82 

+82°  12'    22".39 

+86*»49'    19^.56 

[Bph  X9 

1] 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


e  Urs*  Minoiic. 

Mag.  4.4 


Mean 

Right 

Solar 

Ascen- 

Date. 

sion. 

h  m 

Apr. 

1655 

s 

1.7 

1.86 

2.7 

2.01 

3.7 

2.14 

4.7 

2.27 

5.7 

2.39 

6.7 

2.50 

7-7 

2.61 

8.7 

2.73 

9-7 

2.84 

10.7 

2.96 

II. 6 

3.09 

12.6 

3-22 

13-6 

3.36 

14.6 

350 

15-6 

363 

16.6 

3.75 

17.6 

3.86 

18.6 

3.96 

19.6 

4.05 

20.6 

4.12 

21.6 

4.20 

22.6 

427 

23.6 

4-35 

24.6 

4-44 

25.6 

4.54 

26.6 

465 

27.6 

4-75 

28.6 

4.85 

29.6 

4.95 

30.6 

503 

31.6 

5.10 

32.6 

5-15 

Declina- 
tion 
North. 


+82  10 

n 
34.29 

34-49 
34.69 
34.90 

35." 
35.31 
35.50 
35.67 

35.83 
36.00 

36.17 
36.35 

36.54 
36.74 
36.98 
37.25 

3752 
37.80 

38.07 

38.34 

38.59 
38.81 

39.01 

39.22 

39.44 
39.68 

39.94 
40.23 

40.54 
40.86 

41.19 
41.51 


7.35       +7.28 
i6»^  54™  56".786 
+82**  11'     o".93 


6  Vtsm  Xlnozis. 

Mag.  4.4 


Mean 
Solar 
Date. 


Apr. 

I. 
2. 

3- 
4. 

5. 
6. 

7- 
8. 

9. 
10. 

II. 

12. 

13. 

14. 

15. 
16. 

17. 
18. 

19. 
20. 

21. 
22. 

23. 
24. 

25- 

26. 

27. 
28.6 

29.6 
30.6 
31.6 
32.6 


Riffht 
Ascen- 
sion. 


h  m 
18  O 

8 
41.41 
41.78 

42.13 
42.46 

42.78 

43.09 

43.39 
43.68 

43.98 
44.30 

44.63 
44.96 

45.31 
45.66 
46.01 

46.35 

46.67 
46.97 

47.23 
47.47 

47.69 

47.91 
48.15 

48.41 

48.70 
49.00 

49.30 
49.60 

49.89 

50.15 

50.39 
50.61 


Declina< 

tion 

North, 


+8636 


M 


23.18 

23.30 
23.42 

23-55 

23.68 
23.81 

23.93 
24.03 

24.12 
24.20 
24.29 

24.39 

2450 

24.63 
24.79 

24.96 

25.16 
25.38 
25.61 
25.82 

26.01 
26.18 
26.33 

26.47 

26.62 
26.79 
26.99 
27.22 

27.47 

27-74 
28.01 

28.29 


16.90      +16.87 

iS"*    o»     38".79 

+86**  36'      5i".oi 


A.  TSnm  Mlnoris. 
Mag.  6.6 


Mean 
Solar 
Date. 


Apr. 

1.8 
2.8 

3.8 
4.8 

5.8 
6.8 

7.8 

8.7 

9.7 
10.7 

11.7 

12.7 

137 

14-7 

15.7 
16.7 

17-7 
18.7 

19.7 
20.7 

21.7 
22.7 

23.7 
24.7 

25.7 
26.7 

27.7 
28.7 

29.7 
30.7 
3x7 
32.7 


Right 
Ascen- 
sion. 


h  m 
19  8 

8 
14.02 

15.33 
16.60 

17.82 

18.97 
20.07 

21.13 
22.18 

23.24 

24.33 

25.47 
26.65 

27.89 
29.17 

30.48 
31.76 

33-01 
34-19 

35-27 
36.25 

37.16 
38.06 

38.97 
39-95 

40.99 

42.11 
43.28 
44-48 

45-65 

46.79 

47.84 
48.82 


Declina- 
tion 
North. 


+89  O 

n 

6.91 

6.92 

6.95 
7.00 

7.04 
7.08 
7.12 

7.15 

7.16 
7.16 

7.17 
7.18 

7.20 

7.23 
7.28 

7.37 

7.48 
7.62 

7.77 
7.91 

8.04 
8.14 

8.22 
8.30 

8.37 

8.45 

8.55 
8.67 

8.84 
9.02 
9.22 
9.42 


57.41  +57.41 

ig^  8°*       36*.99 
+89*»  o'        33".82 

[Eph  xa] 


76  BnconlB. 

Mag.  5.7 


Mean 
Solar 
Date. 


Apr. 

1.8 
2.8 

3.8 
4.8 

5.8 
6.8 

7.8 
8.8 

9.8 
10.8 
11.8 
12.8 

13.8 
14.8 

15.8 
16.8 

17.8 
18.8 
19.8 
20.8 

21.8 
22.8 
23.8 
24.8 

25.8 
26.8 
27.8 
28.8 

29.8 
30.8 
31.8 
32.8 


Right 
Ascen- 
sion. 


h  m 
2048 

8 
53.39 
53.55 
53.71 
53-85 

54-00 

54-15 
54.29 

54-43 

54.56 
54.69 
54.83 
54.97 

55-12 
55-28 

55-46 

55.64 

55.81 

55.97 

56.13 
56.28 

56-42 

56.55 
56.68 

56.81 

56.96 
57-12 
57.28 
57-46 

57.64 
57.82 
58.00 

58.17 


Dedina 

tion 

North, 


+82  II 

59-79 
59.65 
59.55 
59.47 

59-39 
59-32 
59-24 
59.14 

59.04 

58.93 
58.81 

58.69 

58.57 
58.47 
58.40 

58.35 

58.32 
58.32 
58.34 
58.37 

58.39 
58-39 
58.38 

58.35 

58.31 
58.27 
58.25 
58.25 

58.28 

58.34 
58.42 
58.51 


7-37       +730 
i".268 


20 »»  49°* 
h-82°  la' 


22".39 


89  H.  Ce^^. 

Mag.  5.6 


Mean 
Solar 
Date. 


Apr. 

1-9 
2-9 
3.9 
4.9 

5-9 
6.9 

7.9 
8.9 

9.9 
10.9 
II.9 
12.9 

13.9 
14.9 

15.9 
16.9 

17.9 
18.9 

19.9 

20.9 

21.9 
22.9 

23-9 
24.9 

25.9 
26.9 

27.9 
28.9 

29.9 

30.9 
31.9 
32.9 


Right 
Ascen- 
sion. 


h  m 
2327 

8 
3.58 
3.78 
4.00 
4.21 


4.42 
4.61 

4.79 
4.96 

5.11 
5.26 

5.42 
5.58 

5.78 
6.00 
6.26 

6.54 

6.83 
7.15 
7.45 
7.73 

7.99 
8.22 

8.44 

8.6s 

8.88 
9.12 
9.42 
9.74 


20.09 
20.46 
20.82 
21.18 


Dccfi- 
nation 
North. 


+8649 

»f 

13.15 
12.85 

12.57 
12.32 

12.07 
11.84 
11.60 
11.36 

11.12 
10.87 
10.61 

10.33 
10.05 

9-77 

9-49 
9.23 

8.99 
8.78 

8-59 
8.44 

8.28 
8.12 

7-94 
7.74 

7-53 
730 
7.07 
6.86 

6.66 
6.48 

6.33 
6.19 


18.02     +18.00 

23''  27°*   45*.399 
k-86°  49'     I9".56 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


€  Vnm  Minoris. 

<^  JStwt  Minorls. 

A.  VtEm  Mlnorls. 

76  Draoonls. 

89  H.  Cepbei. 

Mag.  4.4 

Mag.  4.4 

Mag.  6.6 

Mag.  5.7 

Mag.  5.6 

Mean 
Solar 
Bate. 

Riffht 

Ascen- 

sion. 

DecHna- 
tion 

North. 

Mean 
Solar 
Date. 

Riffht 
Ascen- 
sion. 

DecUna- 

tion 

North, 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

• 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

DecU- 
nation 
North. 

h  m 

0     1 

h  m 

0      r 

h  m 

0     f 

h  m 

e      / 

h  m 

0     f 

May 

1655 

+82  10 

May 

X8    0 

+8636 

May 

19    8 

+89    0 

May 

2048 

+82   II 

May 

2327 

+8649 

1.6 

s 
5.10 

41.19 

1.6 

s 
50.39 

28.01 

1-7 

s 
47.84 

9.22 

1.8 

8 
58.00 

58.42 

1.9 

8 
20.82 

6.33 

2.6 

515 

41.51 

2.6 

50.61 

28.29 

2.7 

48.82 

9.42 

2.8 

58.17 

58.51 

2.9 

21.18 

6.19 

3.6 

5-21 

41.82 

3.6 

50.81 

28.55 

3.7 

49.73 

9.63 

3.8 

58.32 

58.60 

3.9 

21.52 

6.07 

4.6 

5.26 

42.11 

4.6 

50.99 

28.81 

4.7 

50.59 

9.83 

4.7 

58.47 

58.69 

4.9 

21.84 

596 

5.6 

5.30 

42.39 

5.6 

51.17 

29.04 

5.7 

51.43 

10.01 

5.7 

58.61 

58.77 

5-9 

22.14 

5.85 

6.6 

5-35 

4265 

6.6 

51.35 

29.27 

6.7 

52.25 

10.19 

6.7 

58.75 

58.84 

6.9 

22.44 

5.73 

7.6 

5.41 

42.90 

7.6 

51.55 

29.49 

7.7 

53.09 

10.36 

7.7 

58.89 

58.91 

7.8 

22.73 

5.60 

8.6 

5.48 

43.16 

8.6 

51.75 

29.71 

8.7 

53.95 

10.51 

8.7 

5902 

58.96 

8.8 

23.01 

5.48 

9.6 

5.54 

43.43 

9.6 

51.96 

29.92 

9.7 

54.85 

10.65 

9.7 

59.16 

59.01 

9.8 

23.30 

5.33 

I0.6 

5.61 

43.70 

10.6 

52.18 

30.14 

10.7 

55.80 

10.82 

10.7 

59.31 

59.06 

10.8 

23.61 

5.19 

1 1.6 

5.68 

43.99 

11.6 

52.41 

30.38 

11.7 

56.78 

10.99 

II.7 

59.47 

59.12 

11.8 

23.95 

5.04 

X2.6 

5.74 

44.31 

12.6 

52.64 

30.65 

12.7 

57.77 

II. 18 

12.7 

59.63 

59.21 

12.8 

24.30 

4.90 

13-6 

5.79 

44.64 

13.6 

52.85 

30.95 

13.7 

58.77 

11.39 

13.7 

59.80 

59.32 

13-8 

24.69 

4.76 

14.6 

5.84 

45.00 

14.6 

53.05 

31.25 

14.7 

59.73 

11.64 

14.7 

59.97 

59.44 

14.8 

25.10 

4.66 

15.6 

5.87 

45.36 

15.6 

53.22 

31.58 

15.6 

60.63 

XI.91 

15.7 

60.14 

59.60 

15.8 

25.52 

4.58 

16.6 

5.88 

45.71 

16.6 

53.35 

31.91 

16.6 

61.41 

12.17 

16.7 

60.30 

59.79 

16.8 

2594 

4.52 

17.6 

589 

46.05 

17.6 

53.46 

32.23 

17.6 

62.08 

12.46 

17.7 

60.45 

59.99 

17.8 

26.33 

4.50 

18.5 

5.90 

46.36 

18.6 

53.55 

32.53 

18.6 

62.66 

12.72 

18.7 

60.59 

60.17 

18.8 

26.69 

4.48 

19.5 

590 

46.66 

19.6 

53.63 

32.81 

19.6 

63.20 

12.97 

19.7 

60.71 

60.35 

19.8 

27.03 

4.47 

20.5 

5-91 

46.93 

20.6 

53-71 

33.06 

20.6 

63.74 

13.19 

20.7 

60.82 

60.50 

20.8 

27.34 

4-44 

21.5 

5.92 

47.19 

21.6 

53.80 

3330 

21.6 

64.31 

13.40 

21.7 

60.94 

60.63 

21.8 

27.65 

4-40 

22.5 

5-94 

47-45 

22.6 

53-92 

33.54 

22.6 

64.93 

13.60 

22.7 

61.07 

60.76 

22.8 

27.96 

4-33 

23.5 

5.98 

47.73 

23.6 

54.06 

33.80 

23.6 

65.64 

13.80 

23.7 

61.20 

60.88 

23.8 

28.28 

4.26 

24.5 

6.01 

48.04 

24.6 

54.21 

34.08 

24.6 

66.40 

14.02 

24.7 

61.34 

61.02 

24.8 

28.63 

4.19 

25.5 

6.03 

48.36 

25.6 

5436 

34.37 

25.6 

67.20 

14.26 

25.7 

61.50 

61.17 

25.8 

29.02 

4.12 

26.5 

6.05 

48.71 

26.6 

54.50 

34.69 

26.6 

67.98 

14.52 

26.7 

61.65 

61.35 

26.8 

29.44 

4.06 

275 

6.07 

49.07 

27.6 

54.62 

35.03 

27.6 

68.70 

14.81 

27.7 

61.80 

61.55 

27.8 

29.87 

4.03 

28.5 

6.07 

49.43 

28.6 

54.71 

35.38 

28.6 

69.35 

15.12 

28.7 

61.95 

61.78 

28.8 

30.30 

4.01 

29.5 

6.06 

49.79 

29.6 

54.77 

35.73 

29.6 

69.94 

15-44 

29.7 

62.09 

62.02 

29.8 

30.73 

4.03 

30.5 

6.03 

50.14 

30.6  54.82 

36.07 

30.6 

70.43 

15.76 

30.7 

62.23 

62.26 

30.8 

31.14 

4.06 

31.5 

6.00 

50.46 

31.6  54.85 

36.40 

31.6 

70.85 

16.07 

31.7 

62.35 

62.51 

31.8 

31.53 

4.10 

32.5 

5.98 

50.77 

32.6  54.87 

36.71 

32.6 

71.23 

16.36 

32.7 

62.47 

62.74 

32.8 

31.90 

4.14 

1 

'.35       +7.28 

16.90     4 

.16.88 

57.49     +57-48 

7.37 

+7.30 

18.02     +17.99 

i6»» 

54°  56'.786 

,gh     Qin    . 

38-.  79 

19'^     8™  36*.99 

20  •»  49™ 

i".268 

23**  27'°  45''.399 

+82  « 

11' 

o".93 

+86  *> 

36'   5 

i".ox 

+89° 

0'    3 

3".82    1 

+82  *» 

12'     2 

2".39 

+86^ 

49'       I 

9".56 

[Eph  22] 


280 


JUNE,  1912. 


APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


€  TStBm  XlnoEls. 

<^  TStnm  Xlnoris. 

A.  JStnm  Xittoris. 

76  Dra^onis. 

89  H.  Cephel. 

Mag.  4.4 

Mag.  4.4 

Mag.  6.6 

Mag.  5.7 

Mag.  5.6 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Mean 
Sdar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North, 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

DecUna- 

tion 

North, 

Mean 

Solar 
Date. 

Right 
Ascen- 
sion. 

Declina. 

tion 

North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

DecU. 

natioa 

North, 

h  m 

0     / 

h  m 

0     / 

h  m 

e     / 

h  m 

e      * 

b  m 

0      r 

June 

X655 

+82  10 

$0 

June 

z8    0 

+8636 

June 

19    9 

+89     0 
•• 

June 

2049 

+82  12 

June 

2327 

+8649 

1.5 

8 
5.98 

50.77 

1.6 

8 
54.87 

36.71 

1.6 

s 
11.23 

16.36 

1-7 

8 
2.47 

2.74 

1.8 

8 
31.90 

4.14 

2.5 

596 

5106 

2.6 

54.89 

37-01 

2.6 

11.60 

16.65 

2.7 

2.58 

2.97 

2.8 

32.25-    4.19 

3-5 

5-93 

51-34 

3.5 

54.91 

37.29 

3-6 

11.96 

16.92 

3.7 

2.68 

3.19 

3.8 

32.59       4.22 

4-5 

5.91 

51.61 

4.5 

54-94 

37.57 

4.6 

12.32 

17.17 

4.7 

2.78 

3.38 

4.8 

32.93 

4.25 

5.5 

5.90 

51-89 

5.5 

54-98 

37.84 

5.6 

12.72 

17.42 

5-7 

2.89 

3.57 

5.8 

33.26 

4-27 

6.5 

5.89 

52.18 

6.5 

5503 

38.12 

6.6 

13.17 

1765 

6.7 

3.01 

3.77 

6.8 

33.59 

4.28 

7-5 

5.88 

52.49 

7-5 

55.09 

38.41 

7.6 

13.65 

17.91 

7-7 

3.13 

3-97 

7.8 

33.95 

4.29 

8.5 

5.87 

52.81 

8.5 

55-15 

38.71 

8.6 

14.15 

18.18 

8.7 

3-26 

4.19 

8.8 

34.33 

4.30 

9.5 

5.85 

53.14 

9.5 

55.20 

3904 

9.6 

14.66 

18.48 

9.6 

3-38 

4.42 

98 

34.75 

4.32 

10.5 

582 

53.49 

10.5 

55-23 

39-39 

10.6 

15.14 

18.80 

10.6 

3.52 

4.67 

10.8 

35.17 

4-37 

"5 

5.78 

53.84 

1 1-5 

55.25 

39.75 

1 1.6 

15.54 

19.15 

11.6 

3.65 

4.96 

11.8 

35.61 

4.43 

12.5 

5.73 

54-19 

12.5 

55-22 

40.12 

12.6 

15.84 

19.51 

12.6 

3.77 

5.28 

12.8 

36.05 

4.53 

13.5 

.S.67 

54.52 

13.5 

55-17 

40.49 

13.6 

16.02 

19.87 

13.6 

3.88 

5,60 

13.7 

36.47 

4-65 

X4-5 

5.59 

54.84 

14.5 

5509 

40.85 

14.6 

16.11 

20.22 

14.6 

3.96 

5-92 

14.7 

36.87 

4.79 

15-5 

5.52 

55-13 

15.5 

54.99 

41.17 

15.6 

16.12 

20.56 

15-6 

4-05 

6.23 

15.7 

37.22 

4.93 

16.5 

5.45 

55.40 

16.5 

54.89 

41-47 

16.6 

16.09 

20.87 

16.6 

4-12 

6.53 

16.7 

37.55 

508 

17.5 

5.39 

55.65 

17.5 

54-80 

41-74 

17.6 

16.10 

21.15 

17.6 

4.18 

6.80 

17.7 

37.86 

5-21 

18.5 

5-33 

55.90 

18.5 

54.73 

42.01 

18.6 

16.15 

21.42 

18.6 

4-25 

7.05 

18.7 

38.17 

5-32 

19.5 

5-28 

56.16 

19.5 

54.69 

42.27 

19.6 

16.27 

21.69 

19.6 

4-33 

7.29 

19.7 

38.48 

5.41 

20.5 

5.24 

56.43 

20.5 

54.66 

42.56 

20.6 

16.46 

21.96 

20.6 

4.42 

7-53 

20.7 

38.82 

5.50 

21.5 

5»9 

56.72 

21.5 

54.64 

42.87 

21.5 

16.69 

22.25 

21.6 

4.52 

7.80 

21.7 

39.19 

5.5? 

22.5 

5.14 

57.03 

22.5 

54.61 

43-21 

22.5 

16.93 

22.56 

22.6 

4.62 

8.08 

22.7 

39.59 

5.67 

23.4 

5.08 

57.36 

23.5 

54.56 

43-55 

23.5 

17.12 

22.90 

23.6 

4.73 

8.39 

23.7  \  40.00 

5-78 

24.4 

5.01 

57.69 

24.5 

54.49 

43.91 

24.5 

17.26 

23.26 

24.6 

4.83 

8.73 

24.7 

40.41 

5.91 

254 

4-93 

58.02 

25.5 

54.38 

44.26 

25.5 

17.31 

23.62 

25.6 

4.92 

9.08 

25.7 

40.83 

6.07 

26.4 

4.83 

58.33 

26.5 

54.26 

44.62 

26.5 

17.28 

23.99 

26.6 

5.01 

9.42 

26.7 

4123 

6.26 

27.4 

4-73 

58.62 

27.5 

54.12 

44.96 

27-5 

17.15 

24.36 

27.6 

5.08 

9.77 

27.7 

41.60 

6.46 

28.4 

4.64 

58.90 

28.5 

53.97 

45-28 

28.5 

16.97 

24.70 

28.6 

5.14 

10.12 

28.7 

41.95 

6.66 

29.4 

4.53 

59-15 

29.5 

53.81 

45.58 

29.5 

16.76 

25.04 

29.6 

519 

10.45 

29.7 

42.27 

6.85 

30.4 

4-44 

59-39 

30.5 

53.66 

45.87 

30.5 

16.55 

25.35 

30.6 

5.23 

10.77 

30.7 

42.58 

7.04 

31.4 

4.35 

59.62 

31-5 

53.51 

46.13 

31.5 

16.33 

25.65 

31.6 

5.28 

11.08 

31.7 

42.89 

7.22 

7.35       +7.28 

16.92     +16.89 

57.62 

+57.62 

7.37 

+7.30 

18.02     +17.99 

i6»»  54»    56V  786 

iS'*    o»   38V79 

I9»»     8" 

36^.99 

20^  49" 

I '.268 

23**  27»    45*399 

+82  « 

11' 

o".93    1 

•f86 

»36' 

5i''.oi 

+89 

°     0' 

33".82 

+82° 

12'    a 

2".39 

+86*» 

49'      1 

9".56 

[Bph  n] 


JULY,  1912. 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Vnm  Xinorls. 

Mag.  4.4 


Mean 

Solar 
Date. 


Right 
Ascen- 
sion. 


( 


July 

1.4 
2.4 
3.4 
4-4 

5-4 
6.4 

7-4 
8.4 

9-4 
10.4 

11.4 

12.4 

13.4 
14.4 

15-4 
16.4 

17.4 
18.4 
19.4 
20.4 

21.4 
22.4 

234 
24.4 

25.4 
26.4 

27.4 

28.4 

29.4 

303 
31.3 
32.3 


h  m 
X655 

8 

4-35 

4-27 
4.19 

4. 1 1 

4.03 
3.95 
3-87 
376 

365 
352 
3.38 
324 

309 
2.96 

2.84 
2.73 

2.61 
2.50 

2.39 
2.28 

2x5 
2.01 

1.86 

1.71 

1-55 

1.39 

1.25 
1.09 

0-95 
0.81 

0.68 
0-55 


Dedina 

tion 

North. 


e     / 
+82  10 

w 

59.62 
59.84 

60.07 
60.30 

60.54 
60.81 
61.10 

61.39 

^1.68 
61.96 
62.21 
62.44 

62.63 
62.81 
62.97 
63.14 

6333 

63.53 
63.76 

64.00 

64.24 
64.48 
64.70 
64.90 

65.08 
6523 
65.37 
65.51 

65.64 

65.75 
65.88 

66.02 


JSnm  Xtnorls. 

Mag.  4.4 


Mean 
Solar 
Date. 


July 

1-5 
2.5 
3.5 
4.5 

5-5 
6.5 
7.5 
8.5 

9-5 
10.4 

1 1.4 

12.4 

13.4 
14.4 

15.4 
16.4 

17.4 
18.4 

19.4 

20.4 

21.4 
22.4 

23.4 
24.4 

25.4 
26.4 

27.4 
28.4 

29.4 
30.4 
31.4 
32.4 


Right 

Ascen- 
sion. 


h  m 
18  O 

8 
53.51 
53.38 

53.25 
53.14 

53.02 

52.91 
52.78 
52.62 

52.44 
52.23 

51.99 
51.74 

51.47 

5X.2I 

50.97 
50.76 

50.56 
50.37 
50.17 
49.97 

49.75 
49.50 
49.22 

48.93 

48.62 

48.31 

48.00 

47.70 

47.41 
47.12 

46.84 

46.59 


Declina 

tion 

North, 


+8636 

M 

46.13 

46.39 
46.65 

46.93 

47.21 

47.51 
47.84 

48.18 

48.52 
48.85 
49.17 
49.48 

49-75 
49.99 

50.23 
50.45 

50.67 
50.91 

51.19 
51.48 

51.79 
52.11 

52.41 
52.68 

52.95 

53.19 

53-41 
53.62 

53.82 
54.02 
54.22 

54.43 


A.  UrssB  Kinorls. 

Mag.  6.6 


Mean 

Solar 
Date. 


July 

1.5 
2.5 
3.5 
4.5 

5.5 
6.5 
7.5 
8.5 

9.5 
10.5 

"5 
12.5 

13.5 

14.5 

15.5 
16.5 

17.5 
18.5 

19.5 
20.5 

21.5 
22.5 

23.5 
24.5 

25.5 
26.5 

27.4 
28.4 

29.4 

30.4 
31-4 
32.4 


Right 
Ascen- 
sion. 


h  m 
19  9 

8 

6.33 
6.14 

5.98 

5.87 

5.79 
5.72 
5.64 

5-49 

5.25 
4.92 
4.46 

3.92 

3.31 
2.72 

2.16 

1.66 

1.23 
0.87 
0.52 
0.16 

9.74 
9.24 

8.67 

8.00 

7.27 
6.51 

5.74 
4-97 

4.21 

3.49 
2.81 

2.18 


DecUna*  Mean 


76  DiaoonlB. 

Mag.  5.7 


tion 
North, 


+89    O 

25.65 

25.93 
26.21 

26.50 

26.80 
27.10 

27.44 
27.79 

28.16 

28.54 
28.91 

29.26 

29.61 
29.90 

30.19 
30.47 

30.73 
3 1 '02 

31.32 
31.65 

32.00 
32.36 
32.72 

33.06 

33-40 

33-74 
34.03 
3432 

34.59 

34.84 
35- 10 

3536 


Solar 
Date. 


July 

1.6 
2.6 
3.6 
4.6 

5.6 
6.6 
7.6 
8.6 

9.6 
10.6 
II. 6 
12.6 

13.6 
14.6 
15.6 
16.5 

17.5 
18.5 

19.5 
20.5 

21.5 
22.5 

23.5 
24.5 

25.5 
26.5 

27.5 
28.5 

29.5 
30.5 
31-5 
32.5 


Right 
Ascen- 
sion. 


h  m 
2049 

s 
5.28 

5.32 

5.38 

5-43 

5.49 
556 

5.63 
5.70 

5.76 
5.81 

5.84 
5.87 

5.87 
5.87 
5.88 

5.88 

5.90 

5-93 

5-97 
6.00 

6.03 
6.06 
6.07 
6.07 

6.06 
6.05 
6.03 
6.01 

5-99 
5-97 
5-95 
5-94 


H.  Cephei. 

Mag.  5.6 


Declina 

tion 

North. 


+82  12 


1.08 

1-37 
1.66 

1.94 

2.24 

2.55 
2.88 

3.24 

3.61 
4.00 
4.41 
4.80 

5.X8 

5-53 

5.85 
6.16 

6.47 

6.79 
7.13 
7.48 

7.85 
8.25 

8.65 
9.05 


9.44 
9.82 

20.18 
20.53 


20.86 
21.18 
21.50 
21.83 


Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

July 

h  m 
2327 

1-7 

8 
42.89 

2.7 

43-18 

3.7 

43.47 

4.7 

43.78 

5.7 

44.11 

6.7 

44.46 

7.7 

44.82 

8.7 

45.20 

9-7 

45.58 

10.7 

45-95 

11.7 

46.28 

12.7 

46.60 

13.7 

46.87 

14.7 

47.12 

15.7 

47-35 

16.7 

47.59 

17.7 

47.85 

18.7 

48.13 

19.7 

48.43 

20.6 

48.76 

21.6 

49.09 

22.6 

49.41 

23.6 

49.73 

24.6 

50.01 

25.6 

50.28 

26.6 

50.53 

27.6 

50.74 

28.6 

50.94 

29.6 

51. H 

30.6 

51.33 

31.6 

51.54 

32.6 

51.75 

DecU- 

nation 

North, 


-f8649 

M 
7.22 
7.40 

7.56 
7.72 

7.87 
8.03 
8.23 

8.43 

8.65 
8.90 
9.18 
9.46 

9.76 
10.02 
10.28 
10.52 

10.74 
10.96 
II.  18 

11.42 

11.68 

11.97 
12.27 
12.58 

12.90 
13.22 

13.54 
13.85 

14.15 
14.43 
14.71 

14.98 


7.35 
x6*  54" 

+82**  11' 


+7.29 
56-.786 

o".93 


16.93   +16.90 
18*"  o»  38».79 
+86<»  36'   5i".oi 


57-79  +57.79 

19^  8™  36". 99 

+89°  o'  33".82 

[Eph  xa] 


7-37  +730 
2o'»49»  I  ".268 
+82**  12'  22".39 


18.02  +18.00 


23**  27* 


45"- 399 


+86°  49'  I9".56 
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AUGUST,  1912. 


APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


€  Ursse  KinoriB. 

S  UrsK  Xinorls. 

A.  Ursse  Xinorls. 

76  Biaconis. 

89  H.  Cephel. 

Mag.  4.4 

Mag.  4.4 

Mag.  6.6 

Mag.  5.7 

Mag.  5.6 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Mean 

Solar 
Date. 

Right 
Ascen- 
sion. 

DecU- 

nation 

North, 

h  m 

0     / 

h  m 

0     / 

h  m 

0     / 

h  m 

0     / 

h  m 

0     f 

Aug. 

1654 

•f82  II 

Aug. 

18    0 

+8636 
It 

Aug. 

19    8 

-f89    0 

Aug. 

2049 

+82  12 
II 

Aug. 

2327 

+8649 

1.3 

8 
60.55 

6.02 

1.4 

8 
46.59 

54.43 

1-4 

s 
62.18 

35.36 

X.5 

8 
5.94 

21.83 

1.6 

8 
5X.75 

14.98 

2-3 

60.42 

6.18 

2.4 

46.34 

54.66 

2.4 

61.56 

35-63 

2.5 

5-93 

22.16 

2.6 

5X.97 

X5.24 

3-3 

60.29 

6.34 

3.4 

46.08 

54.90 

3-4 

60.93 

35-92 

3.5 

5-94 

22.50 

3.6 

52.23 

X5.53 

4-3 

60.14 

6.53 

4.4 

45.80 

55.15 

4.4 

60.28 

36.23 

4.5 

5.94 

22.87 

4.6 

52.50 

15.82 

5.3 

59.98 

6.71 

5.4 

45-49 

55-42 

5.4 

59.56 

36.57 

5-5 

5-93 

23  27 

5.6 

52.77;   16.15 

6.3 

59.80 

6.88 

6.4 

45.15 

55.68 

6.4 

58.74 

36.90 

6.5 

5-9X 

23.68 

6.6 

53.02      16.51 

7.3 

59.62 

7.04 

7.4 

44.79 

55.93 

7.4 

57.80 

37.23 

7.5 

5.88 

24-09 

7.6 

5326 

16.88 

8.3 

59.44 

7.15 

8.4 

44.40 

56.16 

8.4 

56.76 

37.55 

8.5 

583 

24.50 

8.6 

53.47 

17.26 

9-3 

59.25 

7.25 

9.4 

44.00 

56.36 

9.4 

55.65 

37.85 

9-5 

5.77 

24.89 

9.6 

53.64 

17.64 

10.3 

5907 

7.32 

10.4 

43.60 

56.53 

10.4 

54-53 

38.11 

10.5 

570 

25-25 

10.6 

53.77 

X8.03 

"•3 

58.91 

7-37 

II.4 

43.22 

56.67 

H.4 

53.44 

38.35 

XX.5 

5.63 

25.59 

IX.6 

53.89 

X8.38 

12.3 

58.74 

7.42 

12.4 

42.86 

56.81 

12.4 

52.40 

38.57 

X2.5 

5-56 

25.9X 

12.6 

53.99 

18.72 

13-3 

58.59 

7.46 

13.4 

42.54 

56.96 

13.4 

51.43 

38.79 

X3.5 

5.5  X 

26.23 

13.6 

54- XX 

X9.05 

14.3 

58.44 

7.53 

14.4 

42.22 

57-11 

14.4 

50.52 

39.02 

X4.5 

5.46 

26.53 

14.6 

5425 

X9.36 

15.3 

58.29 

7.62 

ISA 

41.91 

57.28 

15.4 

49.66 

39.26 

15.5 

5.42 

26.86 

156 

54-41 

19.67 

16.3 

58.13 

7-73 

16.3 

41.58 

57.47 

16.4 

48.81 

39.52 

16.5 

5.39 

27.20 

16.6 

54-59 

19.98 

173 

57.97 

785 

17.3 

41.24 

57.68 

17.4 

47.90 

39.80 

X7.5 

5.36 

27.58 

17.6 

54-80 

20.32 

18.3 

57.80 

7.97 

18.3 

40.89 

57.89 

18.4 

46.95 

40.09 

18.5 

5.31 

27.96 

18.6 

55-00 

20.69 

19-3 

57.6X 

8.09 

19.3 

40.51 

58.10 

19.4 

45.92 

40.39 

X9-5 

5.27 

28.35 

19.6 

55x9 

21.06 

20.3 

57-43 

8.18 

10.3 

40.11 

58.30 

20.4 

44.80 

40.68 

20.5 

5.20 

28.74 

20.6 

55-35 

2X.45 

21.3 

57.24 

8.23 

21.3 

39.69 

58.47 

21.4 

43.61 

40.95 

21-5 

5x2 

29.x  3 

21.6 

55-50 

2X.86 

22.3 

57.05 

8.27 

22.3 

39-27 

58.62 

22.4 

42.38 

41.21 

22.4 

504 

29.49 

22.6 

55-6X 

22.26 

23.3 

56.86 

8.30 

23.3 

38.85 

58.75 

23.4 

41.14 

4x45 

23-4 

4.95 

29.84 

23.6 

55.71 

22.65 

24.3 

56.68 

8.30 

24.3 

38.44 

58.87 

24.4 

39.90 

41.66 

24.4 

4.86 

30.17 

24.6 

55.77 

23.04 

25.3 

56.51 

8.29 

25-3 

38.04 

58.97 

25.4 1  38.68 

41.86 

25.4 

4.76 

30.48 

25-5 

55.83 

2340 

26.3 

56.34 

8.28 

26.3 

37.65 

59-05 

26.4 

37.49 

42.06 

26.4 

4.67 

30.78 

26.5 

55.88 

23.76 

27.3 

56.17 

8.28 

273 

37.26 

59-15 

27.4 

36.36 

42.24 

27.4 

4.59 

3x08 

275 

55.93 

24.10 

28.3 

56.01 

8.27 

28.3 

36.90 

59-24 

28.4 

3526 

42.42 

28.4 

4.5  X 

3X.37 

28.5 

55.98 

24.44 

29.3 

55.85 

8.29 

29.3 

36.56 

59-34 

29.4 

34.20 

42.62 

29.4 

4-43 

31.66 

29.5 

56.07 

24-77 

30.3 

55.69 

8.32 

30.3 

36.20 

59-47 

30.4 

3315 

42.82 

30.4 

436 

3X.97 

30.5 

56.16 

25.  IX 

31.3 

55.53 

8.36 

31.3 

35.83 

59.60 

31-4 

32.08 

43.03 

3x4 

4.29 

32.3X 

3X.5 

56.27 

2546 

32.3 

55-35 

8.42 

32.3 

35.44 

59-74 

32.4 

30.97 

43.27 

32.4 

* 

4.22 

32.66 

32.5 

56.40 1  25.83 

7.35 

+7.29 

16.94     •fi6.9i 

57-94     +57-93 

r.38 

+7.31 

18.04    -*-x8.oi 

16^  54"   , 

56-.786 

i8*>    o»   38".79 

19«»     8"   36V99 

20*' 

49«      I '.268 

23 **  27"   45*399 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


f  Ursse  XlnoiiB. 

6  Vnm  Xlnorls. 

A.  UrsK  XinorlB. 

76  Sraoonis. 

89  H.  Cephel. 

Mag.  4.4 

Mag.  4.4 

Mag.  6.6 

Mag.  5.7 

Mag.  5.6 

Mean'  Ricrht 

Declina- 
tion 
North, 

Mean 

Solar 
Date. 

Rieht 
Ascen- 
sion. 

DecHna. 

tion 

North. 

Mean 

Solar 
Date. 

Rieht 
Ascen- 
sion. 

Dedina. 

tion 

North, 

Mean 

Solar 
Date. 

Rieht 
Ascen- 
sion. 

Dedina. 

Mean 

Solar 
Date. 

Sight 
Ascen- 
sion. 

Decli- 

Solar 
Date. 

Ascen- 
sion. 

tion 
North, 

nation 

North, 

h  m 

0     / 

h  m 

0     / 

h  m 

0     / 

h  m 

0      r 

h  m 

e     1 

Sept 

1654 

+83  II 

Sept. 

18    0 

+8636 

Sept. 

19    7 

+89    0 

It 

Sept. 

2049 

+82  12 

Sept. 

2327 

+8649 

1-3 

8 

55-35 

S.42 

1-3 

8 
35.44 

59-74 

1.4 

8 
90.97 

43.27 

1.4 

8 
4.22 

32.66 

1.5 

8 
56.40 

25.83 

2.3 

5516 

8.46 

2.3 

3503 

5989 

2.3 

8977 

43.52 

2.4 

4.14 

33.02 

2.5 

56.52 

26.22 

3-3 

5496 

8.49 

3-3 

34.60 

60.03 

3-3 

88.47 

43.77 

3-4 

4.04 

33.39 

3.5 

56.62 

26.64 

4.3 

54.76 

8.49 

4.3 

34.14 

60.15 

4.3 

87.08 

44.00 

4.4 

3.94 

33.77 

4.5 

56.68 

27.07 

5-2 

54-55 

8.45 

5-3 

33.66 

60.25 

5.3 

85.61 

44.22 

5.4 

3.82 

34.13 

5.5 

56.72 

27.51 

6.3 

54.35 

8.40 

6.3 

33.18 

60.31 

6.3 

84.11 

44.40 

6.4 

3.69 

34.45 

6.5 

56.73 

2793 

7.2 

54.16 

8.32 

7.3 

32.72 

60.35 

7-3 

82.62 

44.56 

7.4 

3.56 

34.75 

7.5 

56.70 

28,36 

8.2 

53.99 

8.24 

8.3 

32.28 

60.37 

8.3 

81.17 

44.70 

8.4 

3.42 

35.03 

8.5 

56.65 

28.76 

9-2 

53.82 

8.15 

9.3 

31.86 

60.39 

9.3 

79.80 

44.81 

9.4 

3.30 

35.30 

9.5 

56.62 

29.13 

10.2 

53.66 

8.07 

10.3 

31.46 

60.41 

X0.3 

78.50 

44.94 

10.4 

3.19 

35.55 

10.5 

56.59 

29.49 

II. 2 

53.50 

8.02 

11.3 

31.08 

60.45 

11.3 

77.28 

45.07 

1 1.4 

3.08 

35.81 

"5 

56.59 

29.84 

12.2 

53.33 

7.98 

12.3 

30.69 

60.50 

12.3 

76.07 

45.22 

12.4 

2.98 

36.10 

X2.5 

56.62 

30.19 

132 

53.16 

7.96 

133 

30.30 

60.58 

13.3 

74.85 

45-39 

134 

2.88 

36.39 

13.5 

56.66 

30.56 

14.2 

52.97 

7.95 

14.3 

29.88 

60.67 

14.3 

73.56 

45.58 

14.4 

2.78 

36.71 

14.5 

56.71 

30.94 

15.2 

52.78 

7.92 

15.3 

29.45 

60.76 

15.3 

72.22 

45-77 

15.4 

2.68 

37.03 

15.5 

56.75 

31.35 

16.2 

52.59 

7.89 

16.3 

29.01 

60.83 

16.3 

70.80 

45.96 

16.4 

2.56 

37.35 

16.5 

56.77 

31.76 

17.2 

52.39 

7.82 

17.3 

28.54 

60.87 

17.3 

69.33 

46.14 

17.4 

2.43 

37.68 

17.5 

56.76 

32.19 

18.2 

52.19 

7.73 

18.3 

28.07 

60.91 

18.3 

67.80 

46.30 

18.4 

2.28 

37.99 

18.5 

56.73 

32.61 

19.2 

52.00 

7.62 

193 

27.60 

60.92 

19.3 

66.25 

46.43 

19.4 

2.14 

38.26 

19.5 

56.68 

33.03 

20.2 

51.81 

7.49 

20.3 

27.14 

60.90 

20.3 

64.70 

46.55 

20.4 

1.99 

38.52 

20.5 

56.58 

33.44 

21.2 

51.63 

7.35 

21.2 

26.69 

60.88 

21.3 

63.18 

46.65 

21.4 

1.85 

38.77 

21.5 

56.48 

33.83 

22.2 

51.46 

7.20 

22.2 

• 

26.25 

60.85 

22.3 

61.70 

46.72 

22.4 

1.70 

39.01 

22.5 

56.37 

34.21 

23.2 

51.30 

7.06 

23.2 

25.84 

60.81 

233 

60.26 

46.79 

23.4 

1.56 

39.23 

23.5 

56.27 

34.57 

24.2 

51.14 

6.92 

24.2 

25.43 

60.76 

24-3 

58.87 

46.86 

24.4 

1.42 

39.44 

24.5 

56.17 

3492 

25.2 

50.98 

6.79 

25.2 

25.04 

60.73 

253 

57-54 

46.93 

25.4 

1.29 

39.65 

25.5 

56.10 

35.25 

26.2 

50.83 

6.69 

1 

26.2 

24.66 

60.72 

26.3 

56.24 

47.00 

26.4 

1. 17 

39.88 

26.5 

56.03 

35.60 

27.2 

50.67 

6.59 

27.2 

24.27 

60.72 

27.3 

54.93 

47.10 

27.3 

1.05 

40.12 

27.5 

55.98 

35-95 

28.2 

50.51 

6.51 

28.2 

23.86 

60.72 

28.3 

53.61 

47.22 

28.3 

0.94 

40.38 

28.5 

55.95 

36.32 

29.2 

50.33 

6.42 

29.2 

23.43 

60.74 

29.3 

52.23 

47.35 

29.3 

0.80 

40.64 

29.5 

55.90 

36.71 

302 

50.15 

6.32 

30.2 

22.99 

60.76 

30.3 

50.75 

47.48 

30.3 

0.66 

40.92 

30.5 

55.85 

37.11 

312 

49.96 

6.19 

31.2 

32.52 

60.74 

31.3 

49.17 

47.61 

31.3 

0.51 

41.19 

31.4 

55.78 

37.53 

32.2 

49.76 

6.03 

32.2 

22.03 

60.72 

32.3 

47.53 

47.71 

32.3 

0.34 

41.45 

32.4 

55.67 

37.96 

7-35 

+7.29 

16.95     +16.92 

58.03     +58.02 

7.38      +7.31 

18.06     +18.03 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


€  JStSBb  XinoriB. 

^  TSTBBb  Xtnoris. 

A.  TJtnm  Xinoris. 

76  ]>raooiiis. 

89  H.  Cephel. 

Mag.  4.4 

Mag.  4.4 

Mag.  6.6 

Mag.  5.7 

Mag.  5.6 

Mean 
Solar 
Bate. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decfina- 

tion 

North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

DecH- 
nation 
North. 

h  m 

0     / 

h  m 

0     / 

h  m 

0    / 

h  m 

0    / 

h  m 

0    0 

Oct. 

1654 

+8210 

Oct. 

18  0 

+8636 

n 

Oct. 

19  7 

+89  0 

f0 

Oct. 

2048 

+82  12 

0P 

Oct. 

2327 

+8649 

1.2 

8 
49.96 

66.19 

1.2 

s 
22.52 

60.74 

1.3 

8 
49.17 

47.61 

1.3 

8 
60.51 

41.19 

1.4 

8 
55.78 

37.53 

2  2 

49.76 

66.03 

2.2 

22.03 

60.72 

2.3 

47.53 

47.71 

2.3 

60.34 

41.45 

2.4 

5567 

3796 

3.2 

49.56 

65.85 

3-2 

21.54 

60.66 

3.3 

45.84 

47.79 

3.3 

60.17 

41.70 

3.4 

55-53 

38.39 

4-2 

49.38 

65.63 

4.2 

21.06 

60.56 

4.3 

44.16 

47.83 

4.3 

59.99 

41.92 

4.4 

55.34 

38.80 

5-2 

49.21 

65-41 

5-2 

20.60 

60.45 

5.3 

42.52 

47.86 

5-3 

59.82 

42.11 

5.4 

55.15 

39.18 

6.2 

49.05 

65.19 

6.2 

20.17 

60.33 

6.3 

40.95 

47.85 

6.3 

59.64 

42.28 

6.4 

54.94 

39.54 

7-2 

48.89 

64.98 

7.2 

19.77 

60.22 

7.3 

39.47 

47.84 

7.3 

59.48 

42.43 

7-4 

54.76 

39.88 

8.2 

48.74 

64.78 

8.2 

19.37 

60.11 

8.2 

38.07 

47.84 

8.3 

59.33 

42.59 

8.4 

54.59 

40.21 

9.2 

48.60 

64.60 

9.2 

18.98 

60.03 

9.2 

36.71 

47.85 

9.3 

59.19 

42.75 

9.4 

54.46 

40.54 

10.2 

48.47 

64-45 

10.2 

18.59 

59.96 

10.2 

35.35 

47.88 

10.3 

59.05 

42.94 

10.4 

54.34 

40.88 

II. I 

48.31 

64-30 

II. 2 

18.21 

59.91 

II. 2 

33-97 

47.95 

"3 

58.91 

43.14 

11.4 

54.22 

41.23 

12. 1 

48.15 

64.14 

12.2 

17.79 

59.87 

12.2 

32.52 

48.01 

12.3 

58.76 

43.34 

12.4 

54." 

41.60 

131 

47-97 

63-98 

13-2 

17.35 

59.82 

13.2 

31.00 

48.06 

13.3 

58.60 

43.56 

13.4 

53.99 

41.98 

14. 1 

47-79 

63-79 

14.2 

16.89 

59.74 

14.2 

29.44 

48.12 

14.3 

58.44 

43.77 

14.4 

53.84 

42.37 

I5.I 

47-63 

6358 

15.2 

16.43 

59.64 

15.2 

27.81 

48.16 

15.3 

58.27 

4396 

15-4 

53.65 

42.76 

16. 1 

47.45 

63.35 

16.2 

15.98 

59.54 

16.2 

26.17 

48.16 

16.3 

58.08 

44.15 

16.4 

53.45 

43.14 

I7.I 

47-30 

63.09 

17.2 

15.54 

59.39 

17.2 

24.53 

48.16 

17-3 

57.90 

44.30 

17-4 

53.24 

43.51 

18.I 

47.15 

62.83 

18.2 

I5-" 

59.23 

18.2 

22.93 

48.13 

18.3 

57.72 

44.44 

18.4 

52.98 

43.86 

I9.I 

47.00 

62.56 

19.2 

14.70 

59.06 

19.2 

21.38 

48.09 

19.3 

57.53 

44.56 

19.4 

52.72 

44.20 

20.1 

46.87 

.62.29 

20.2 

14.31 

58.89 

20.2 

19.87 

48.03 

20.3 

57.36 

44.66 

20.4 

52.46 

44.52 

21. 1 

46.75 

62.03 

21.2 

13.92 

58.71 

21.2 

18.41 

47.96 

21.3 

57.19 

44.75 

21.4 

52.20 

44.82 

22.1 

46.63 

61.76 

22.2 

13.55 

58.55 

22.2 

17.02 

47.89 

22.3 

57-03 

44.84 

22.4 

51.96 

45.x  I 

23- 1 

46.51 

61.52 

23.2 

13.20 

58.39 

23.2 

15.68 

47.82 

233 

56.86 

44.92 

234 

51.74 

45.40 

24.1 

46.38 

61.30 

24.2 

12.85 

58.26 

24.2 

14.37 

47.79 

243 

56.71 

45.03 

24.4 

51  54 

4569 

25.1 

46.25 

61.09 

25.2 

12.49 

58.13 

25.2 

13.04 

47.76 

25.3 

56.56 

45.15 

254 

51.34 

46.00 

26.1 

46.12 

60.88 

26.2 

12.12 

58.01 

26.2 

11.67 

47.74 

26.3 

56.40 

4527 

26.4 

51.16 

46.32 

27.1 

45.97 

60.65 

27.2 

11.73 

57.89 

27.2 

10.23 

47-73 

27.3 

56.25 

45.42 

27.4 

50.97 

46.66 

28.1 

45-82 

60.41 

28.1 

11.31 

57.77 

28.2 

8.70 

47.72 

28.3 

56.07 

45.57 

28.4 

50.76 

47.01 

29.1 

45.67 

60.16 

29.1 

10.87 

57.62 

29.2 

7.12 

47.69 

29.3 

55.88 

45.70 

29.4 

50.52 

47.37 

30.1 

45-51 

59.87 

30.1 

10.44 

57.44 

30.2 

5.46 

47.64 

30.3 

55.68 

45.83 

30.4 

50.24 

47.73 

31. 1 

45.36 

59.55 

31. 1 

10.01 

57.23 

31.2 

3.81 

47.55 

31-3 

55.49 

45. 91 

31.4 

49.93 

48.08 

32.1 

45-23 

59.21 

32.1 

9.60 

56.98 

32.2 

2.20 

47.43 

32.3 

55.28 

45.98 

3^.4 

49.60 

48.40 

7-35       +7.28 

16.94       +16.91 

58.07      +58.06 

7-38       +7-31 

18.08    +18.05 
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19I1  8"     36*.99    1    20^  49"»      i".268 

23**  27»  45*.399 

+82*» 

11' 

o".93 

+86« 

36'    t 

5i".oi 

+89*= 

'0'    : 

53".82 

|+82« 

12'     7 

!2".39 

+86< 

>49'  I 

9".56 

[Eph  18] 


NOVEMBER,  1912. 


285 


APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


€  TJnm  Kinorls. 

<^  Unse  Klnoris.  | 

A.  JJtsm  Klnoris. 

76  BiaoonU. 

89  H.  Cephei. 

Mag.  4.4 

Mag.  4.4 

Mag.  6.6 

Mag.  5.7 

Mag.  5.6 

Mean  Right 
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53.05  „ 

38.7    , 

53.07  ^, 

32-8  „ 

31.72    ^^ 

630  ,^ 

61.07  ,^ 

385  '* 

155 

53.16 " 

38.3    t 

53.19 " 

35-^  \\ 

31.87  '3 

66.535 

61.21  '4 

25.5 

0 

53.24  ^ 

38.2 

5327  ^ 

37=^    ' 

31.96    ^ 

69-9  ^t 

61.30    9 

40.5  z 

Oct.    5.5 

53.28  ^ 

38.3    ' 

53.31  ^ 

39.2 

31.99    ^ 

732  t. 

61.33     3 

42.7 " 

15.4 

53.28  ° 

38.6    \ 

53.32  ' 

40.9       ' 

31.96     3 

763  ^* 

61.31     \ 

45.0  '3 

2 

5 

3 

14 

^     ^       8 

29 

7 

22 

25.4 

53.26 

39-1    , 

39.7  ! 

53.29     . 

42.3    ^^ 

3^-88  X* 

79-2  ,, 
81.8  ** 

61.24 

T   T 

47.2 

'5  1 

Nov.  4.4 

53.21  5 
53.15  g 
53.07  ^ 

53.24     \ 

43.5    " 

3^-74    J 

61.13 

49-3  " 

14.4 

404  ; 

53.17  ,; 

44.4  ; 

31-55    9 

84.0    " 

60.99    ^^ 

52.8  \\ 

24.3 

41. 1  \ 

53.07  ° 

44.9  ; 

22 

31-33  ,, 

85.7       ^, 

60.82  '7 

Dec.  4.3 

52.98  9 

41.8  7 
7 

52.96  ;^ 

45.2  3 

3--7  fg 

87.0  ^3 

60.63  '9 
20 

54.x  'I 

14.3 

52.88 

42.5  , 

43-1    \ 
43-7 

52.84  ,^ 

45.1   ^ 

30.79  ^^ 

87.8 

60.43  ^^    54.9     _ 

24.2 

•52.78  ° 

52.71   ;3 

44.8  ^ 

3049  \^ 

88.0    ^ 

60.23  ^^{55-2    3 

34.2 

52.68 '° 

52.58  '3 

44.1  7 

30.19  3^ 

87.6    4 

60.04  ^|55.i 

Ser  <5,  Tan  6 

1.006   -0.109 

X.139      ^-545 

1.923     +1.643 

1.446     -1.044 

Mean  Place 

49».898    59".45 

50^.162    i6".59 

28».504   51  ".97 

56-.832    58".96 

IV^a,  Dm  a 

0.00        +0.01 

0.00        -0.04 

0.00       -0.1 1 

0.00        +0.07 

D^  J,  Dm  6 

+0.4 

0.0 

40.4 

0.0 

+0.4 

0.0 

+0.4 

0.0 

[Bph  13] 
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22  Andzomedn. 

y  Pegasi. 

(T  Andzomedae. 

f  Cett. 

Mean  Solar 

Mag.  5.1 

Mag.  2.9 

Mag.  4.5 

Mag.  3.8 

Date. 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Ascension. 

tion  N. 

Ascension. 

tion  N. 

Ascenaioa 

tion  N. 

Aaceniion. 

tion  S. 

h     m 

e        t 

h     m 

0 

r 

h       m 

0      f 

h        m 

e        * 

0  5 

+45  34 

§9 

0    8 

+  14  41 

09 

0      13 

+  36  17 

0      14 

—   9  18 

Jan.   0.2 

s 

4336  ,„ 

68.1 
67.3  ,^ 

8 

41-42  ,  • 

41.0 

8 

8 

42.63  ,^ 

590  , 

s 

56.19 

WW 

49.0 

I0.2 

43.16  *° 

41-31  " 

40.2 

42-48  \l 
42.32  ,^ 

58-3  .J 

56.09     'I 

49.5       f 

20. 2 

42.97 ': 

66.1  " 

62.7  '* 
21 

41.21       ^^ 

39.3 

9 

57-2    ' 

56.00         9 

49.9  : 

30.2 

42.80  '^ 

41.12          ^ 
41.04          ^ 

38.4 

9 

42.18    4 

55«  ^ 
54-^  ,8 

55.91          I 

2 

50.1 

Feb.  9.1 

42.6s  '5 

12 

37.4 

10 
10 

42.06  " 
10 

55.83          ^ 

0 

50.1  ^ 

19.1 

42.53    g 

60.6 

40.98 
40.95          \ 

36.4 

f\ 

41.96 

524  ,8 

55-78 

49-9    , 

29.1 

42.45    , 

58.4  " 

35.5 

9 

41.90 

55-75    ; 

49-4  % 
48.8    I 

Mar.  1 0.0 

42.42    \ 
42.45    ^ 

56-2 

40.95            . 
40.99         ^ 

34.8 

7 

41.88    ^ 

48-7 '' 

T  •» 

55-75    , 

20.0 

34.2 

41.90   ;: 

470     6 

45-4  ^ 

5578    3 

47-9  „ 

30.0 

42.54  ,, 

»>«     .«.      20 

52-0 

41.06           ' 

33.9 

3 

41.97  ,, 

55-85  ,^ 

46-8  " 

14 

'7 

12 

I 

13 

>3 

II 

»3 

April  9.0 

42.68 

50-3  , . 

41.18 
41-34  „ 

33.8 

/« 

42.10 

IT 

44-1 

5596  , . 

45-5  ,6 
43-9  ,8 
42-»  ,„ 

18.9 

42.88  ^^ 

*^-9    0 

34.0 

2 

m 

42.27  .^ 

43-2    ^ 
42.6    t 

56.10    4 

28.9 

43.13  'f 

47-9  '° 
47-3    ° 

41-54  -, 

34.5 

5 
8 

42.49  „ 

56-29  11 

May  8.9 

43-43  \^ 

41-78  '4 

35.3 

42.76  11 

42.4    , 

56.52  '3 

5^-78  :j 

40-2  »9 

18.8 

43.78  35 

47.2    \ 

4 

4205  4 

36.5 

12 
»5 

43.07  ^ 
34 

42.6    ^ 

38-1 " 

23 

28.8 

*4't6  ^„ 

47-6  - 

48.4 ,! 

42-34  „ 

38.0 

43-41 
43-77  ^, 

43.2  ,, 

57.06 

35.9  ,, 

June  7.8 

44.56^ 

42.66  3^ 

39.7 

17 

^•3" 

57-37  ^' 

22 

33-7  ' 

17.8 

44.97  * 

49-7 ; 

42.99  " 

41.6 

*9 

^  w 

44-14  " 

45-7  ]t 
47-5  ,: 

57.69  f. 

31-5  " 

27.7 

45-39  * 

51-4  z 

43-32  ^^ 

43.7 

Jl 

44-51  11 

58.02  33 

294  " 

July  T^f 

45.79  \^ 

53-5 :; 

43.65 1^ 

45.8 

21 

22 

44.88  37 
35 

49.6  " 

23 

58-34  ^' 
3» 

20 

17.7 

46.17  „ 

55-9  „ 

4396 

48.0 

^M  ^^ 

45-23  „ 

5^-9  ,, 

58-65  ,„ 

25.6    . 

27.7 

46-52  ^^ 

58-6  '! 

44-25 ,; 

50.3 

23 

45-56  33 

54-5  It 

58-95  1° 

24.0 

Aug.  6.6 

46-84  ^^ 
47-12 

^^•5  ,0 

44-52   7 

52.5 

22 

45-86  11 
46.12  l^ 

57.2  11 

59-22    I 

22.7  ;3 

16.6 

64-5  3° 

44-75  ,„ 

54.5 

20 

59-9  'I 

5946  '4 

21.6" 

26.6 

47-35  4 

67.6  3» 
31 

20 

44-95  ,6 

56.4 

19 
18 

46.34  1^ 

62.7  ** 

27 

59-66  **» 

17 

20.9  ^ 
5 

Sept.  5.5 

47-54  ,- 

7°-7  ,„ 

45-"  „ 

58.2 

16 

46.52  ,^ 

654  „ 

59-83  „ 

20.4 

155 

4767  ^\ 
47-75    , 

73-7  ^^ 

45-23  " 
45-31 

59.8 

46.66  '4 

68.1  ="7 

5996  '3 

20.2 

255 

76-7  ^° 
28 

82.1  '^ 

61.2 

14 

46.75    ' 

70.6  l^ 

60.05    ' 

20.3  ^ 

Oct.    5-5 

47-79    0 

45.36    5 

62.3 

1 1 

46.80    5 

73.0    4 

60.10    * 

20.6  ^ 

15.4 

47-79    , 

45.38    \ 

63.2 

9 

46.82     I 

75.1  " 

60.12     " 

21. 1  5 

3 

23 

2 

7 

2 

19 

I 

6 

25.4 

47-74    8 
47.66  ^° 

^•4,„ 

45-36 

63.9 

^ 

46.80 

770  ,, 
78.6  ^ 

60.11 

21.7  g 
22.5 

Nov.  4.4 

86.4  *° 

45-32    * 

64.4 

5 

46.75  i 
46.67 ,° 

60.07        ^ 

60.01 

T 

14.4 

47-54  ,, 

88.1  *7 

V  0 

45-27    1 
45-19    . 

64.7 

3 

79-9    „ 

23.4  0 
24.2 

25.0    3 

243 

47-40  ,* 
47-24  ,8 

89.3 " 

64.7 

0 

^ 

46.56 

80.8    ' 

81.4    * 
3 

59.94  ; 

Bee.  4.3 

00.2    ^ 

4 

45-^°  .0 

64.5 

2 
4 

46.44  \l 

59.85  I 

14.3 

47.06 

90.6 

45-00 

64.1 

^ 

46.30  ,^ 

81.7    , 

59.76 

25.8     ^ 

24.2 

46.87    ' 

90.5     . 

44-89 

63.6 

5 

46.15  \l 

81-5     ' 

59.66  ° 

26.5  ^ 
27.1 

34-2 

46.67  ^° 

90.0    ^ 

44-78  " 

62.9 

7 

46.00  '5 

81.0    5 

59.55 

Sec  ^,  Tan  6 

1.429       +1.02  X 

1.034           +0.262 

1.241   +0.735 

1.013    -0.164 

Mean  Place 

44'.57i    57".27 

42-.I6I    39"-75 

43*.6i3    5o".52 

56V674    42". 04 

D  V  <>>  I)«  ^ 

0.00        -0.07 

0.00           -0.05 

t 

0.00        -0.05 

0.00             40.0I 

D^  d,  Dtt  d 

404 

0.0 

+0.4 

0.0 

+0.4 

■tO.1 

-»o.4 

•fO.I 

[Bph  i«] 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.  0.2 
I0.2 
20. 2 

Feb.  9.1 

19.1 

29.1 

Mar.io.o 

20.0 

30-0 

Apr.  9.0 
18.9 
28.9 

May  8.9 
18.9 

28.8 

June  7.8 

17.8 

27.7 

July  T,7 

17.7 
27.7 
Aug.  6.6 
16.6 
26.6 

Sept.  5.6 

15.5 

25-5 
Oct.    5.5 

15-4 

25.4 
Nov.  4.4 

14.4 

243 
Dec.  4.3 

14-3 

24.3 
34-2 


Sec  <5,  Tan  6 
Mean  Place 


W^  a,  Dm  n 


C  TuoaiiflB. 
Mag.  4.3 


Right 
Ascension. 


li     m 

o    15 


8 
30.16 
29.78 
29.42 
29.10 
28.82 

38.60 

28.45 

28.37 
28.36 

28.43 

28.59 
28.83 

29-15 

2954 
30.00 

30.52 
31.09 
31.69 

32.31 
32.93 

33.54 
34.12 

34.66  54 

35.13 
35.53 


38 
36 
32 
28 

23 

8 

I 

7 
16 

24 
32 

39 
46 

52 

57 
60 

62 

62 

61 

58 


35.85 
36.08 

36.21 

36.25 

36.^9 

36.04 
35.82 

35.53 
35.19 
34.81 


47 
40 

32 


23 

13 

4 
6 

«5 

22 
29 

34 
38 
40 


41 


34.41 
34.00 

33.60^ 


Declina- 
tions. 


^6523 


51.3 

50.4 
49.0 

47.1 

44-7 


9 

14 

19 

24 
28 


41.9 
38.8  3' 

31.8  3^ 

28.1  37 

38 

24-3 
20.6  ^l 

17.0  3^ 
13.6  3^ 

-•5  II 


7-7 
5.3 


24 
20 


3.3 

1.8  '5 

0.9    ^ 


0.5 
0.7 

1.4 
2.6 

4.3 


2 

7 
12 

17 
21 

6.4 

8.8^* 

11.5'^ 

14.3 
17.1 


28 
28 

27 


25 
21 


19.8 
22.3 

24.4  ,. 

26.1   *7 

27.3 '; 

28.0 
28.1  ' 
27.6  5 


2.401  -2.183 

29V743    29". 80 


1912 


0.00 
+0.4 

—19 


+0.15 

■K>.I 


44  Pisoium. 

Mag.  6.0 


Right 
Ascension. 


h     m 

o   20 


52.92 
52.82 

52.72 
52.63 

52.55 

52.49 
52.46 

52.45 
5248 

52.54 

52.64 

52.79 
52.97 
53.19 
53.44 

53.72 
54.03 
54.35 
54.67 
54.99 


10 
10 

9 

8 

6 

3 
I 

3 
6 

10 

15 
18 

22 

25 
28 

31 
32 
32 
32 

31 


55.30 
55.60  30 

55.87  ^^ 
56.11 

56.31 


56.48 
56.61 

56.71 

56.77 
56.80 

56.80 

56.77 
56.72 

56.66 
56.58 

56.49 

56.39 
56.29 


24 
20 

17 


13 
10 

6 

3 
o 

3 

5 
6 

8 
9 

10 
10 


Declina- 
tion N. 


+    I  27 


5.5 
4.9 
4.3 
3.7 
3.2 

2.9 
2.8 
2.8 

3.0 
3.5 


6 
6 
6 

5 
3 

I 
o 

2 

5 
7 


9 
12 


4.2 

5.1 

6.3 
7.8^5 

9.5'^ 


II.3 

13-3 

15.4 

17.5 
19.6 


18 

20 
21 
21 
21 
20 


21.6 

23.5 
25.2 

26.8 
28.1  '3 


19 

17 
16 


29.2 
30.0 
30.6 

30.9 
31.0 

30.9 

30.7 

30.3 
29.8 

29.3 

28.7 
28.0 

27.4 


II 

8 
6 

3 
I 

I 

2 

4 

5 

5 
6 

7 
6 


i.ocxj      +0.025 
53-.464      8".50 


0.00  0.00 

+0.4  +0. 1 

[Epb  18] 


yffHydii. 

Mag.  2.9 


Right 
Ascension. 


h 
O 


m 
21 


s 
10.23 

9.35 
8.53 
7.79 
7.15 

6.62 
6.23 

5.98 
5.88 

5.93 

6.14 
6.51 
7.02 
7.68 

8.47 

9.36 

0.35 
1. 41 

2.51 
3.63 

4.73 
5.78 

6.75 
7.62 

8.35 

8.93 
9.34 
9.56 

9.59 
9.43 

9.09 
8.60 

7.96 
7.20 
6.36 

5.46 

4-55 
3.64 


88 
82 

74 
64 

53 

39 

25 
10 

5 
21 

37 

51 
66 

79 
89 

99 
106 

no 

112 

no 

105 
97 
87 
73 
58 

41 
22 

3 
16 

34 

49 
64 
76 

84 
90 

91 
91 


Declina- 
tion S. 


-77  44 


81.9 
80.8 
79.2 
77.0 
74.3 


II 
16 
22 

27 
31 


71.2 
67.8  34 
64.1  37 
6a3 

56.4 


38 

39 
39 


38 
36 

34 


52.5 

48.7 

45.1 
41.7 

38.6  3' 
27 

35.9 
33.6 
31.8 
30.6 

29.9 


23 
18 

12 

7 

I 


29.8 
30.2 

31.2 
32.8 

34.8 


4 
10 

16 

20 

24 


27 


37.2 

39-9  ^^ 
42.8  ^9 

48.8  3° 


ce  PhoenloiB. 
Mag.  2.4 


Right 
Ascension. 


51.6 

54.2 

56.4 
58.1 

59.3 

59.7 
59.7 
59.1 


28 

26 
22 

17 
12 

6 

o 
6 


4.713      -4.605 
8".620    59".48 


-o.oi 
+0.4 


+0.31 
+0.1 


h 
O 


m 
21 


s 

56.19 
56.02 

55.85 
55.70 

55.57 

55.47 
55.40 
55.36 
55.37 
55.43 

55.54 
55.70 

55.91 
56.16 

56.46 

56.80 
57.16 
57.54 
57.94 
58.34 

58.73 
59.10 

59.44 
59.75 

6o.oi 

60.22 
60.38 
60.49 
60.54 

60.55 

60.51 
60.43 
60.31 
60.17 
60.01 

59.83 
59.65 
59.47 


17 
17 

15 

13 
10 

7 

4 
I 

6 

II 

16 
21 

25 
30 
34 

36 
38 
40 
40 

39 

37 

34 

31 
26 

21 

16 
II 

5 
I 

4 

8 
12 

14 
16 

18 

18 
18 


Declina- 
tion S. 


-4246 


79.0 
78.8 
78.2 
77.2 
75.8 


2 

6 
10 

14 
18 


22 

24 
27 


74.0 
71.8 

69.4 
66.7 

63.8  ^9 

31 

60.7 

57.6 

54.5 

51.4 
48.4 


31 
31 
31 
30 
28 


45.6 
43.0 
40.8 

38.9 
37.4 

36.4 
35.9 
35.8 
36.2 

37.0 

38.2 
39.8 

41.7 
43.8 
46.0 

48.2 

50.4 
52.4 

54-1 
55.4 

56.4 
57.0 

57.2 


26 
22 

19 

15 
10 

5 
I 

4 
8 

12 

16 

19 

21 

22 
22 

22 
20 

17 

13 
10 

6 

2 


1.363   -0-925 
56'.254  6i".95 


0.00 
+0.4 


•+0.06 
+0.1 
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12  Ceti. 

18  Ceti. 

C  CassiopelflB. 

7t  Andzomedae. 

Mag.  6.0 

Mag.  5.2 

Mag.  3.7 

Mag.  4.4 

Mean  Solar 

Date. 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declin«' 

Ascension. 

tions. 

Ascension. 

tion  S. 

Ascension. 

tion  N. 

Ascension. 

tionN. 

li       m 

e        * 

h       m 

e 

* 

h       m 

• 

h       m 

e          * 

0     25 

—     426 

ft 

0     30 

-  4 

•f 

4 

0     32 

+  5324 

0     32 

+  3313 

Jan.     0.2 

32.43  „ 

41.2 
41.8    ^ 

42.65 

42.2 

6 

8 

256 

59-6    . 

s 
9.82 

74-5    _ 

I0.2 

32.32  " 

42.55  „ 

42.8 

2.31   '5 

59-2    I 

9.67    5 

73-8    7 

20. 2 

32.22 

42.3    \ 

42.44     . 

43.3 

5 

2.06  '5 

^1     ^ 

58.3    ' 

9-53    * 

72.9    ' 

30.2 

32.13     \ 

42.6    3 

42.35     \ 
42.27 

43.6 

3 

1.82   ""> 

57-0    3 

9-39  ,: 

71-7  " 

Feb.  9.1 

32.05     \ 

42.8    ^ 

43.8 

2 

1.60  " 

55-3  '! 

9.26  '3 

70-3  :; 

6 

0 

6 

I 

»9 

20 

10 

»5 

19.1 

31.99     ^ 

42.8 

42.21 

43.9 

T 

1. 41 

V    4 

53-3 

9.16 
9.08       « 

68.8  , 
67-2  1^ 

*  29.1 

31.95  ; 

42.7         ' 

42.16     ^ 

43.8 

I 

1-27  '^ 

1. 19 

5'°  ^i 

Mar.  1 0.1 

31.94  , 

42.3  z 

41.7  J 

40.9 

42.14     ^ 

43.5 

3 
6 

8 

48.6  »4 

9.04       ^ 

^3-9  \\ 

20.0 

31.96  \ 
32.02 

42.16     ^ 

42.9 

'•'7    I 

46.2  '^ 

0  'I 

905        ' 

30.0 

42.21     ^ 

42.1 

1.21     * 

43-9  '^ 

O.IO     ^ 

62.5    4 

9 

10 

9 

10 

13 

21 

10 

II 

Apr.  9.0 

32.11 

39.9  _ 

42.30 

41. 1 

^•33  .„ 

41-8 

9.20 

61.4 

18.9 

32.25  \\ 
32-43 ': 

370 ;° 

42.44 '; 

39.8 

13 

^■52  z 

39-9    ' 

9-35  !^ 

60.5  \ 

28.9 

42.61  ^7 

38.3 

15 

^■77  \\ 

38.4  \\ 

9-55  Z 

60.0   ^ 

May  8.9 

32.65 " 

35-3  Z 

42.82  ^ 

36.6 

17 

2.09  I 

37-3  " 

36-7  ! 

9.80  ^5 

59-8    \ 

18.9 

32.90  \ 

33-4    ^ 

43.07  :^^ 

34.7 

19 

2.46  37 

10.08  ^^ 

60.0 

28 

20 

28 

20 

4» 

2 

32 

7 

28.8 

3318  _ 

3^-4  _ 

43-35  ,„ 

32.7 

2.87  ^^ 

36.5      , 

10.40 

60.7 

June  7.8 

33.48  3<> 

^9-3  ^^ 

43-65  Z 

30.6 

21 

3-31  *: 

36.8     3 

10.74  34 

61.7  '*» 

17.8 

33.80  32 

22 
27.1  " 

43-97  „ 

28.4 

22 

3-77  ^* 

37.7  ,^ 

II. 10  36 

63.0  ;3 

27.8 

34.12  32 

250  ^^ 

4430  " 

26.3 

21 

4.24  f 

39.0    3 

1 1 .47  37 

^4-7  'I 

July  -j.-j 

*^2 

34.44^ 

20 
23-0  ^° 

44-62  3^ 

24.2 

21 

4-71  f 

4^-7 

11.8437 

66.7  »° 

31 

20 

3» 

19 

45 

21 

35 

22 

17.7 

34-75 

21.0 

44-93  ,„ 

22.3 

_  ^ 

5-16 

42-8  _ 

12.19 

68-9  ,, 

27.7 

35.05  ^l 

19.2  '^ 

45-23  ^° 

20.5 

18 

5.58  ^' 

45-2  !t 

12.52  33 

71-3  l\ 

Aug.  6.6 

35.33 

17.7  '5, 

4550 

19.0 

15 

5-97     , 

47-9  !! 

12.83  3' 

73-8  'i 

16.6 

35-57  ^t 

'^•4  ^ 

45-75    5 

17.7 

13 

6.31   34 

50-9  ,, 

^3.10^7 

76-4  "g 
79-0  ^* 

26.6 

35.78  - 

15.4  '^ 

22 
45.97    ,3 

16.6 

II 

8 

6.61   3° 

25 

«•■  % 

'3-33  li 
20 

Sept.  5.6 

35.95  , 

14.7    ^ 

4^-^5  ,, 

15.8 

6.86 

57-3  „ 

13-53  ,, 
13-69  ^ 

81.6 

15.5 

36.09  \\ 

14.2    5 

46.29  '^ 

15.3 

5 

7-05  \\ 

60-53 

84-1  l\ 

25.5 

36.19  '^ 

14.0    ^ 

46.40  " 

15.1 

2 

7-18  '3 
7.26    \ 

63.7  \\ 

13.80  " 
13.88    I 

86.4  '3 

Oct.    5.5 

36.26    7 

14.0 

46.47    ^ 

15.1 

0 

66.9  3* 

88.6  " 

15.5 

36.29    3 

14.2 
4 

46.51    \ 

15.3 

2 
4 

7.29    3 

69.9  ^° 

27 

13.92    * 

9°-^, 8 

25.4 

36.29 

14.6 
15.8  \ 

46.51         15.7 

6 
6 

7-27     , 
7.21   ,^ 

72-6 

13-93    , 

92.4  „ 

Nov.  4.4 

36.27 

46.49     . 

16.3 

75-»  '' 

13-90    3 
13-84    8 
13-76  ,„ 

93-9  \\ 

14.4 

36.22    ^ 

46.45    ^ 
46.39    , 

16.9 

7.10 

^^   ^    22 

79'    ! 

95-1  " 

24.3 

36.15     J 

16.5     7 

17.6 

7 

6-77  '! 

96.0  't 
96.6    * 

Dec.  4.3 

36.07     ^ 

17-2      I 

46.32    \ 

18.3 

7 

80.5  'I 

13.66    ° 

9 

8 

9 

7 

21 

9 

12 

3 

14.3 

3598  ,^ 

18.0 

4^*23  ,^ 

19.0 

^•56    .. 

81.4    ^ 

13-54  ,, 

96.9 

24.3 

35-88  ^ 

18.7  7 

46.13    ° 

19.7 

7 

6.33    ^^ 

81.8    4 

13.41  \\ 

96.8     ' 

34-2 

35-78  '° 

19-3    ^ 

46.03  ^° 

20.4 

7 

6.08   ^5 

81.7     ' 

13.26    ^      96.4       ^ 

Sec  f^  Tan  <i 

i.c»3       -0.078 

1 .003      -0.07 

I 

1.678       +1.347 

1.196          40.655 

Mean  Place 

32'.885    36". 25 

43'.o8o    37".57 

► 

3-.748    45".87 

io».63i      66".22 

D'l^  a,  D«i  a 

0.00         +0.01 

0.00           0.0c 

> 

0.00         -0.09 

0.00           -0.04 

D^  <$,  Dm  ^ 

■fo.4 

-»o.i       1 

+0.4 

40.1 

+0.4 

.K>.I          1 

40.4 

40.1 

[Bph  xa] 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


€  Andzomedae. 

(^  Andzomedae. 

a  CassiopelK. 

}i  Fhoeniois. 

Mag.  4.5 

Mag.  3.5 

Var.  2.2-2.8 

Mag.  4.6 

Mean  Solar 

Date. 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Ascension. 

tion  N. 

Ascension. 

tion  N. 

Ascension. 

tion  N. 

Ascension. 

tion  S. 

h        m 

e        f 

h        m              •      ' 

h         m 

e        > 

h        m 

e        f 

0    33 

+  2849 

0    34     +3022 

0    35 

+  S6    3 

0    37 

-4633 

Jan.    0.2 

s 

53-39  ^ . 

69.6 

s 

36.38  ,^  53.4  . 

36.24  ;^  152.8  * 

s 

29-"  „ 

32.0 

8 
10.23 

83-3    , 

I0.2 

55.25 ,: 

69.0 

28.84  I 

28.56  '8 

31.7            \ 

3^-9  ,! 

10.02 

83.2    ' 

20.2 

53.12  '3,  68.0'° 

36.10  ''^ 

51.9  ,; 

9.82  ='° 

9.64  ;j 

82.7    3 

30.2 

52.99  |3  1  66.9  " 

35-97  \\ 

50.8  ^  ' 

28.29  '7 

29.6    3 

81.6" 

Feb.  9.1 

52.87  '^ 

65.6    ^^ 

35.85  "   49-5    3 

28.05  't 

27.9  y 

80.1  '3 

^ 

10 

u 

10                       15 

21 

21 

«4 

«9 

19.1 

52.77    . 

64.2 

35.75    ^^B.o,, 

27-84   - 
27.68  '^ 

25.8 

9-34  ,„ 

78.2 

29.1 

52.70    \ 

62.7  '5 

35.68     7 

46.4  ^ 

^3-5  'J 

9.24  *° 
9.18    ; 

73-4  -g 
70.6  '» 

Mar.  1 0.1 

52.67    \ 

61-3  t 

35.64    ^ 

^•9     i 

27.58    ^° 

21. 1   '4 

20.0 

52.67 

60.0  '3 

35.64     ^ 

43.5  \\ 

27.55      ^ 

18.6  '5 

9.16    \ 

30.0 

52.72  ,^ 

58.8  '^ 

35.69    5    42.3 

10               11 

27.59   j^ 

16.2  '4 
22 

9.20    4 

67-5  ^' 
32 

Apr.   9.0 

5^-^^    lA 

57-8    , 
57-2    \ 

35.79 
35.94  ,\ 

41.2 
40.5     ^ 

27.71 
27.90   '9 
28.16  '^ 

14.0 

9.28 
9-42  !o 

64-3  „ 
61.0  33 

18.9 

52,96    \\ 

12.0 

28.9 

53.15  z 

56-9    \ 

36.13  z 

40.1     4 

'°-3  !^ 

9.61  '9 

57-7  33 

May   8.9 

53.39 ,: 

T 

57-0    ' 

36.37  ^« 

36.65  ^; 

40.1 

28.49  ^^ 
28.87  3 

9-^    8 

9.86  ^5 

•54.5  J^ 

18.9 

53.66  ^7 

57-4    * 

40.4     ft 

10.15  z 

5' -4^! 

^ 

31 

7 

31 

8 

43 

2 

33 

30 

28.8 

53.97 

58-^  „ 

36.96 

41.2 ,, 

^930 
29.76  2 

8.1 

10.48 

48-4  „ 

June  7.8 

5430  ^^ 

59-3 

37.30  ^4 

8.3  ! 

10.85  37 

45-7  ^' 

17.8 
27.8 

54.65  ^^ 
55.01  \ 

60.8  '5 
6^5  I' 

37.65  ^^ 
38.01  36 

43.7       '^ 

17 

+5-4  ,; 

30.25  49 
30.74  49 

9.0  ' 

10.2 " 

11.8  '^ 
21 

11.24 

43-4    ^ 
39-8  ,  ^ 

July  f.-j 

55.36  35 

64.5    ° 

22 

38.36  35 
35 

20 

+7-4  „ 

22 

31.23  ^^ 
47 

12.07 

4« 

17.7 

55.70 

66.7      ^ 

38.71  _. 

49-6  ,^ 

31.70 

^3-9 ,, 

"•48  ,„ 

38.7    . 
38.1    * 

27.7 

5602  3^ 

^9-^  \\ 

39.04  ;; 

5=^°  ^! 

32.15^, 

'6-3  \t 

12.87  ^' 

Aug.  6.6 

56.32  3° 

7^-5    1 

39.34  „ 

54.4    t 

32.56  ^^ 

^9°  ' 

'3-24  „ 

38.0    • 

16.6 

56.59 '! 

73-9  ^^ 

39.61  ^7 

56.9  ^5 

32.93  ^, 

21.9  '9 

13-57  ^^ 

38.4    \ 

26.6 

56.82  '3 
»9 

76.4  '5 
24 

39.84  ^^ 

59-4  '^ 
25 

33.24  ^, 

25.0  3« 
33 

13-86  '9 

24 

39.3  ,^ 

Sept.  5.6 
15-5 

57°^  ,6 
57.17 

78.8 
81. 1  ^3 

40.04 
40.20 

61.9 

33.50^^ 
33.71  \\ 

28.3 
31.6  33 

14.10 
14.28    ° 

40.6 

42.3  '^ 

255 

57.28  " 

«3-2 !: 

40.32  " 
40.40 

40.44  \ 

66.4" 

33.86  '5  ,  34.9  33 

X4.41  ' 

14.49       , 
14.51        3 

44.4 

Oct.    5.5 
15.5 

57.36 
57.40    \ 

^5-'    8 

86.9  '* 

15 

68.4  '° 
70.3  Z 

33.95     ^'38.1  3^ 

33.99    \    41.2  3 
2  1             29 

46.6  " 

49-0  ^-^ 
24 

25.4 
Nov.  4.4 

57.41 
57-39    - 

88.4 

40.45  . 
40.43   , 

71.9 

73.2        3 

33.97     , 
33.90     7 

46.7  ^ 

14.48 
14.40 

51-4 
53-7  \\ 

14.4 

57.34  ; 

90.6^^ 

40.38  \ 

74.3     '^ 

33.78  "  1  49.0  ;^ 
33.62  1     ,  50.9  ^9 

14.28    '^ 

55-8  " 

59-3 
11 

243 

57.27  ,„ 

91-3    \ 

40.30 

75.1         , 

14-13  ^ 

Dec.   4.3 

57.  X7  - 

91.8    5 

40.2 1   ^ 
II 

75.6       \ 

33.43  ,J 

52.4  '=" 

II 

^396  '^ 

20 

143 

57.06 

919    . 

40.10 

75.8 

33.20         '  53.5     _  1 

13.76 

60,4    , 

24-3 

56.94    " 

91.7    ^ 

39.98  " 

75.6       ^ 

32.94     ' 

54.0       ^ 

^3-56    0 

61. 1     7 

34-2 

56.81   ^3 

91.2    5 

39.84  '^ 

75.2       ^ 

32.67     ^ 

54.0 

13.36  ^° 

61.3  ' 

Sec  cJ,  Tan  *J 

1. 142        +0.551 

1. 159     +0.586 

1. 791        +1.486 

1.455      -1.056 

Mean  Place 

54-.131      62".68 

37".  138     45".98 

30'.339     I7".55 

io».o86     65".92 

D'^  a,  Dm  a 

0.00         -0.04 

0.00         -0.04 

+0.01          -O.IO 

0.00         +0.07 

D^rf,  D«<5 

+O.A 

+0.1      1 

+0.4 

+0.2            1 

+0.4 

+0.3            1 

40.4 

'H>.3 

[Epfa  X2] 
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/9Cett. 

0  CasBiofelflB. 

21  Oassiopete. 

C  Andiomeds. 

Mean  Solar 

Mag.  2.2 

Mag.  4.7 

Mag.  5:6 

Mag.  4.3 

Date. 

Right 

Declina- 

Right 

Declina- 

Right 

Dedina- 

Right         Decliaa- 

Atcention. 

tions. 

Atcention. 

tion  N. 

Atcention. 

aouN. 

Atcention. 

tlonN. 

h       m 

0      1 

h       m 

• 

h       m 

• 

h       m 

• 

0    39 

-1827 

If 

0    39 

+4748 

0    39 

+  7430 

If 

0     42       -h  23  47 

Jan.   0.3 

8 

10.14 

79.1      ^ 

8 

47.97  „ 

23-3   . 

8 

46.74  „ 

43.8 

• 

8 
39.64    ,^ 

24.6 
24.0 

10.2 

10.03  \ 

79.6     I 

47.76  " 

22.9   * 

46.03  I' 

43.9 

39.52    " 

20.2 

9.91  " 

79.8     ^ 

21 
47.55   l\ 

22.0   ' 

45-32  v^ 

43.4  ,, 

39.39    \\ 

23.2  ° 

30.2 

9.80  " 

T 

79-7    ' 

21 

47-34  .„ 

20.8 " 

^     68 

44.64 !! 

X  X 

42.3  " 

39.27    ' 

22.2 '° 

Feb.  9.1 

9.71    \ 

79.3    J 

47-5 :', 

19.2  '^ 

19 

62 
44.02 

54 

40.6  '7 

21 

39.16" 

ID 

21.1  " 

13 

19.1 

9.63    , 
9.57    t 

78.7    „ 

46.99    „ 

^7.3  ,„ 

43.48 

38.5  „ 

39.06 

19.9   ,, 

29.1 

77-8   9 

46.87    " 

^5.3  z 

43.05  ;^ 

36.0  »s 

38.99     \ 

18.6  '3 

Mar.  1 0.1 

9.54    , 

7^-7  \\ 

46.80       ' 

13-1  " 

42.75  \. 

33.3  li 

38.95     I 

17.5 

20.0 

9-55    ' 

75-3    t 

46.78       ' 

10.9  " 

42.59  ^ 

3°-4    ' 

38.95     I 

16.4" 

30.0 

9.59  5 

73-6  :j 

46.81        3 
10 

8.8" 
»9 

42.59 
15 

^7-5  7. 

38.99     ^15.5      ^ 

9  1              0 

Apr.  9.0 

9.67  ,, 

71.8 

46.91     ,, 
47.07    \^ 

'•3  " 

42.74 ,, 

24.7  „ 

39.08 

14.9  ^ 

19.0 

9.80   3 

69.7 " 

43.05  ^' 

22.0    ' 

39.21  ^ 

14.5  t 

28.9 

9.96  \\ 

67.4  ^ 

47.30       3 

4.0  '3 

43.50  \i 

^9-7  \i 

39.39  „ 

14.4  , 

May  8.9 

10.17  \\ 

65-'  ^i 

47.58  ^; 

3.1     ' 

44.08  58 

17.8    ' 

39.61 " 
39-87 1 

14.7  X 

•5-3    * 

18.9 

10.42  l\ 

62.7  ^1 

47.91 11 

2.6    5 

44.78  7^ 

16.4  '* 

38 

25 

37 

0 

78 

10 

29 

10 

28.8 

^0.70 

60.2 

48.28 

2.6 

45.56 

15.4 

40.16 

^^•3  „ 

June  7.8 

11.00  3 

57.8  !* 

48.68  40 

3.1  ^ 

46.41  \^ 

15.0    4 

40.48  3^ 

^7-5  " 

17.8 

11.32      I 

55-5    ^ 

49.10  4^ 

4.0 ,: 

47.30  «9 

15.2     ^ 

40.82  34 

»9-^    « 

27.8 

11.65^3 

53-3  " 

49.53  ^^ 

5-3    ^ 

48.21  "' 

15.9    ! 

41.16  34 

20.9  '* 

July  ^,^7 

I  I  .98      3^ 

33 

51.3  '° 
»7 

49.96  *^ 

42 

7.0 '7 

31 

^^        87 

12 
17.I 

17 

41.5034 

22.9  "•* 

31 

^7-7 

^^•31  ,. 

49.6 

50.38 

9.^    ,. 

49-99  a 

18.8 

41.84  „ 

25.0 

27.7 

12.63  ^ 

48.2  •♦ 

50.77  ^^ 

"•5    1 

50.81  ** 

/•,  ^  22 
21.0     ^ 

42.16  3^ 

27.3   ,, 

Aug.  6.7 

12.92  ^9 

47.1  " 

51-13  _ 

^4-1  t 

5'-57  '^ 

23-6  t 

42-46  3° 

29.6  »3 

16.6 

^3.18  l\ 

46.4    I 

51.46 11 

^7.0  \l 

52-25  " 

26.5  '' 

42-73  ,; 

3»-9  \\ 

26.6 

13.41  'i 

46.0    * 

28 

51.74,! 

^9-9  !' 

52.84  " 

297 ,: 

42.96  '3 

34.1  " 

19 

I 

24 

30 

48 

35 

»9 

21 

Sept.  5.6 

13.60 
13.76  ^ 

45.9    , 

51-98  ,^ 

22.0 

53.32    „ 

33-2  „ 

43»5  ,6 
43-31 

36.2 

15-5 

46.2    3 

52-17 ;' 

26.0  3» 

53-^9  ^I 

36.9  ^! 

38=^  '^ 

25.5 

13.87  " 
13.95    ^ 

46.8    \ 

52.31  I 

29.0  30 

26 
53.95  ,^ 

40.6  37 

43-43    ^ 

40.1  '9 

Oct.    5.5 

47-7  ,^ 

52.40  ; 

31-9  '' 

54.09  ; 

44.3" 

43.52    ^   41.8    ' 

43.58  \ :  43.2  ;t 

15.5 

13.99    \ 

48.7  '° 

13 

52.45  I 

34.6  '7 

^       10 

4«°  5 

25.4 

14.00 

49-9 

52-45   . 

37.1 

54.01 

51.6 

43.60 

44-4  ,0 

Nov.  4.4 

13.98    ' 

51.2    3 

52.41  g 
52.33  „ 

39-^  \l 

53.79  " 

54-9  " 

43.59       ^ 

45.4  '^ 

14.4 

13.93    I 

52.5  \\ 

42.9  1^ 

53.47  ^^ 

57-9  f^ 
60-S^t 

43.55    6   4^-2    r 
43.49    .46.7    ! 

24.4 

13.86    7 

13.78    * 
xo 

53-7  " 

52.22 

53.04  ;; 

Dec.  4.3 

54-9  " 

10 

52.08  "^ 

>7 

44.2     I 

52.53  ^ 
59 

^-7  ;j 

43.42  ,; 

47.0    ^ 

14.3 

13.68 

55.9       „ 

56.7  ! 
57.3 

5^91  ,„ 

45.0 

5'-94.. 

5'-^«69 
50.59  ^ 

64.3    ,, 

43.32       I47.0    ^ 

24.3 

13.57 

51.72  '' 

45.3  ; 

65.4    " 

43.21 

46.8    ' 

34.2 

13.46" 

51.52  '" 

45.2 

65.9       ^ 

43.09 

46.3    * 

Sec  6,  Tan  6 

1.054      -0.334 

1.489            +MO3 

3.745      +3.609 

1.093      +0.441 

Mean  Place 

io».38i    69".82 

48".96i     10". 61 

48V984    26".07 

40».273    i9".o4 

ly^a,  D«a 

0.00          .K>.03 

•K).oi         -0.07 

+0.02         -0.24 

0.00        -0.03 

D^<f,D«.(I 

+0.4 

+0.2    1 

40.4 

.K>.2         1 

40.4 

40.2         1 

40.4 

40.2 

[Bph  19] 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


7)  Cassiopeifle. 

(^  Pisoium. 

A.  Hydri. 

20  Ceti. 

Mag.  3.6 

Mag.  4.6 

Mag.  5.0 

Mag.  4.9 

Mean  Solar 

Date. 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Ascension. 

tion  N. 

Ascension. 

UonN. 

Ascension. 

tion  S. 

Ascension. 

tion  S. 

h       m 

e         ' 

h       m 

e 

f 

h       m 

• 

h       m 

0          r 

0    43 

+  5720 

0  44 

+  7 

f0 

6 

0    45 

-7523 

0     48 

-      I    36 

Jan.    0.3 

s 

44-95  ,„ 

74.6 

6.46 

22.6 

^ 

s 

54.64 ,« 

33.86  78 

89-3  , 

8 
30.21 

81.6  ^ 
82.2    ^ 

10.2 

44.66  ^9 

74.4      \ 

6.36  '° 

22.0 

0 

88.6    7 

30.10 

20.2 

44-37  !a 

73-6  ^ 

6.25 " 

21.3 

7 

33-12  74 

873  ^\ 

29.99    " 

82.7    3 

30.2 

4409  'J 

70.8  "* 
20 

20.7 

6 

32.43  J^ 

•85.5    * 

^^  Q<>    10 
29.89 

83.2    5 

Feb.   9.1 

43.83  ^J 
22 

6.05  3 

20.1 

0 

6 

31.81  ^^ 
53 

«3-  :^ 

29.80      \ 

^           8 

83-5    \ 

19.1 

43.61 

68.8 

5-97  - 
5-91  t 

19-5 

31.28 

804  „ 

29.72 

83-7    „ 

29.1 

43-44  '; 

66.5  ^3 

19.1 

4 

30.85  43 

77-2  3^ 

29.66    ^ 

83.7    \ 

Mar.  1 0.1 

4332  ' 

64-1  \\ 

5.88  3 

18.8 

3 

3°-53  ^^ 

73-7  ^^ 

29.63    3 

83-5    ^ 

20.0 

43.27    \ 

61.6  ^5 

5-89  ' 

18.7 

I 

20 
30.33  % 

70-0  37 

29.62     * 

83-1     4 

30.0 

43-30    3 

59-^  '' 

5-93    \ 

18.8 

I 

30.26    ' 

66.2  38 

29.65     a 

82.4    I 

II 

23 

8 

3 

7 

39 

8 

9 

Apr.  9.0 

43.41 

56.8  ,^ 

6.01 

19.1 

6 

3^-33  ,^ 

62.3 

29.73  , , 

81.5 

19.0 

43-59  ' 
43.85  '^ 

54-7  " 

6-»3  \\ 

19.7 

20 

30-53  „ 

58.4  ^9 

29.84  " 
30.00  '^ 

80.4    " 

28.9 

53-0  '7 

6-30  '^ 

20.6 

9 

30.86  33 

54.7  ^\ 

79.1    i 

May  8.9 

44.18  33 

51.6  '^ 

6-5°  ! 

21.7 

II 

31-32  ^\ 

5'-^  '! 

30.20  ^° 

77-5    « 

18.9 

44.57  _ 

50.7    \ 

6-74    1 

23.1 

14 

^^•^  L 

47-8  " 

30.44  !1 

75.7    ,^ 

44 

4 

28 

16 

69 

30 

27 

19 

28.8 

45.01 

50.3     , 

7-02  _ 

24.7 

n 

32-59  „ 

44-8    , 

30.71  ^ 

73-8^ 

June  7.8 

45-49  '^- 

I 
50.4         ' 

7-32  3« 

26.5 

18 

33-36  77 

42.2  ="* 

31.00  ^9 

-J^f  \\ 

17.8 

45-99  ;° 

0 

7-63  ^' 

28.5 

20 

34"  °^ 

4°-^  'fi 

3^-31  ^' 

69.6  " 

27.8 

46.505 

52.0  '« 

7-95  f. 

30.5 

20 

35"  Z 

38-5    0 

31.63^' 

67-5  " 

July  7,7 

47.01  5^ 

53-5    f 

8.28  33 

32.6 

21 

36.04  93 

37.5  '° 

31-95  _ 

65-4  " 

50 

19 

32 

20 

93 

5 

32 

20 

17.7 

47.51 

55-4  „ 

8.60 

34.6 

36.97  „. 

370 

32.27  _ 

^3-4    « 

27.7 

47.98  47 

57-7  '^ 

8.90  3° 

36.6 

20 

37-88  9 

37-1    ' 

3^-57  ^° 

61.6  '* 

Aug.  6.7 

48.41  43 

9'8  'J 

38.5 

19 

-  0 

38-73  !^ 

37-8  .! 

32.86^9 

60.0  '^ 

16.6 

48.80  39 

63-2  '9 

9-44    ' 

40.3 

18 
16 

39-50  " 

39°    8 

33.12  ^J 

58.5  ;^ 

26.6 

49.1434 

66-3  ^' 

9.67  ^3 

41.9 

40.17  ''I 

40.8 

22 
33.34 

57.3 " 

29 

32 

19 

13 

56 

23 

19 

9 

Sept.  5.6 

49.43  ^, 

69-5  „ 

9-86 

43.2 

40.73  ,, 

430  ,fi 

33.53    . 

56.4 , 
55.8  \ 

155 

49.66  ^3 

72.8  33 

lO.OI   ^ 

44.3 

II 

4'-»5  t' 

45-6  ^! 

33.69    t 

255 

49-84  ^ 

76.1  33 

^1 

10.13  " 

45.2 

9 

41.42 

^»-+ ! 

33.82  '3 

55.4  ; 

Oct.    5.5 

49.95  \ 

79-4  Z 

10.22       9 

45-9 

7 

41-53  " 

5^-4  Z 

33.91     ^ 

55.2  ^ 

155 

50.00    5 

82.5  3' 

10.27 

46.4 

5 

41.48    5 

54-4  3° 

3396    : 

55.3  \ 

0 

29 

2 

3 

21 

30 

2 

3 

25.4 

50.00 

85-4  „ 

10.29      _ 

46.7 

41-27   ^^ 

57-4  ,- 

33.98 

55.6  ^ 

Nov.  4.4 

49.95  ^\ 

88.1  ^7 

10.29      ^ 

46.7 

0 

40.92  35 

60.2^* 

33.98    \ 

56.0  4 

14.4 

49-84 

9°-5'^ 

10.26      3 

46.6 

I 

40.44  ^° 

62.6  ^4 

33-95    ; 

56.6  ^ 
57.2  ^ 

24.4 

49.69  ^ 

94-1  ,, 

10.21      5 

46.3 

3 

39.85  ^^ 

64.6  ^^ 

33.90    5 
33.84    \ 

Dec.   4.3 

49.50  '^ 

10.14      \ 

45.9 

4 

39.18  ^7 

66.1  '5 

57.9  ! 

23 

12 

9 

5 

74 

9 

0 

7 

14.3 

49.27  ^, 

95.3    , 

10.05 

45.4 

^ 

38.44  „ 

67.0 

3376  ,„ 

58.6 

24.3 

49.01  ^ 
48.73  '^ 

96.0     7 

9.96    9 

44-9 

5 
6 

^7-67  J^ 

67.4    \ 

33.66  ° 

59.3  ^ 
59.9 

34.2 

96.1      ' 

9.86  '° 

44.3 

36.89  78 

67.2     ^ 

33-56 '° 

Sec  <5.  Tan  & 

1.854       +1.561 

1.008       +0.12 

55 

3.968       '3-839 

1. 000      -0.028 

Mean  Place 

46».i25    59".54 

6".92I       22".8i^ 

\ 

32-.752    67".82 

30".554    78".43 

D'l^  a,  Dm  a 

+0.01          -O.IO 

0.00        -0.01 

\ 

-0.02         +0.26 

0.00          0.00 

D,^(5,  Dmc' 

+0.4 

+0.2 

40.4 

+0.2 

+0.4 

+0.2       1 

+0.4 

40.2 

[Eph  X2] 
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APPARENT  PLACES  OP  STARS,  1912, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


y  Cassiopeiie. 

/e  Andzomedn. 

a  Sculptorls. 

€  Pisdnm. 

Mean  Solar 

Mag.  2.2 

Mag.  3.9 

Mag.  4.4 

Mag.  4.4 

Date. 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Ascension. 

tion  N. 

Ascension. 

tion  N. 

Ascension. 

tion  S. 

Ascension. 

tion  N. 

h        m 

0       * 

h       m 

0       1 

h       m 

0      t 

h       m 

0         r 

0   51 

+  6014 

0     51 

+38  I 

0    54 

-2949 

0      58 

+  724 

ff 

Jan.   0.3 

8 
22.06 

414          ^ 

8 

51" 

30.3 

s 

21.92 

71.4 

s 
22.10 

60.0 

10.2 

21.73  33 

0 

41.4      , 
40.8     f 

50.95  ^l 
50.79  ,, 

50.63  ! 

50.47  '^ 
13 

29.9  ^ 

21.78  '^ 

717  i 

21.99  " 

59.4        t 

20.2 

21.40  33 

29.2     7 

21.64  ;^ 

7^-7    ^ 

21.88  " 

58.8        ^ 

302 

21.08  32 

39-7  11 

38.1  "^ 
19 

28.1   " 

21.50  ]^ 

71.4    3 

21.77  '^ 

58.1         7 

Feb.  9.2 

20.78  3° 
26 

26.7  '^ 
15 

21.38 " 
II 

70.7     7 
II 

21.67  *° 

9 

57.5 

0 

19.1 

20.52 

36.2  ,, 

50.34  „ 

25.2 

21.27 

69.6 

21.58 

57-0 

29.1 

20.31  " 

34.0  " 

10 

50.24  " 

^3-5  \l 

21.18  9 

68.2  '^ 

21.51     7 

56.6    * 

Mar.  1 0.1 

20.16  '5 

28.9  't 

50.17  I 

21.7 

21.13  I 

66.5^7 

21.47     ^ 

56.3    ^ 

20.0 

20.09    ^ 

50.15  , 

20.0  ^l 
18.4  '^ 

21. II 

^4-5 !: 

21.46     ' 

56.2     1 

300 

20.10     * 

»<^-4  2 

50.18  I 

21.13  I 

62.2  ^3 

21.48     ^ 

56.3 

9 

34 

8 

15 

6 

24 

7 

3 

Apr.  9.0 
19.0 

20.19 

20.37 1: 

24.0 
21.8  " 

50.26 

50.39 . 

16.9 

15-7 '' 

21.19 

II 

21.30 

57-2 

21.55 
21.66  " 

56.6 
57-2    ° 

28.9 

20.63  ^^ 

19.9 !' 

50.58 11 

14-9    * 

"•45 11 

54-4    ! 

21.81  '5 

58.0    ° 

May  8.9 

20.96  33     18.4  '5 

50.82 11 

H-4    . 

21.65 '° 

51.6  '« 

22.00  '^ 

59.1  " 

18.9 

21.36  40,7.3'; 

51.10 '» 
33 

1 

''■'    3 

"•^  It 

48.8  11 

22.23  ^^ 

27 

^•4- 

28.9 

21.82             j    16.7 

51.43  „  '  14-6    , 

22.17  . 

46.0 

22.50 

62.0 

June  7.8 

22.32  ^° ;  i6.6    ' 

51.78  35    15.2    6 

22.47  3 

43.3    ^7 

22.79  ^^ 

637  11 

17.8 

22.85^^    17.0   2 

52.1537    16.3" 

22.80  33    40.8  ^^ 

23.10  3' 

65.6  '9 

27.8 

23-39  „  17.9  _; 

52.533*    17.8    5 

23.15^^    3».6" 

23.42  3^ 

67.6  '° 

July  7.7 

23  94  r,    193  ,1 

53              '<* 

52.92  39     19.5  11 

23.50  3^    36.6^? 

23.75  ^3 

^^  «    21 
697       _ 

37  .            31 

35 

10 

32 

20 

177 

24.47           21. 1 

53-29  ,,21.6 

23.85  ,^    35.0 

24.07 

7^-7  _ 

27.7 

24.97  ^       23.3  ,^ 
25.44  7_     25.9^. 
25.87^3     28.7^® 

53-653     23.9 '3 

24.19^;    33.8  " 

^438  3;; 

73-7 

Aug.  6.7 

53-98  33    ,6324 

24.503'    33.0 

24-67  '^    75.6  ^9 

16.6 

54-28  3°    ,8.9  '* 
54-55''    31-5  „ 

24.79;^    32.7    ^ 

25.05  :t  32.8  ' 

^^•93  V"   77  3  ]l 

26,6 

26.243'    31.8  3' 

25.17  '4   78.9  '^ 

3^            32 

*3              27 

31                      4 

20      14 

Sept.  5,6 

26.56        35.0  ^^ 

54.78         34.2 
54.97  ^    36.8  ll 

25-27 .,  33.2  ^ 

25  45    '    34-1    9 

2537 .,  80.3 

156 

26.S1  -^^    38.3  33 

25.54*7  81.4" 

255 

27.01  -^    41.7  34 

55.12    5    39.4  '« 

25-58    3    35.3    » 

25.67  '3    82.3    9 

Oct.   5.5 

27.14  f  45.1  r: 

55-22  »o   ^,.8  ^4 

25.68  '°    36.8  "5 

25-73  ;  38-4 ;; 

25-77  'I    83.0    7 

155 

27.21     '     4S.3'* 
0    ^    "^  31 

55-29  ;  +♦•<>,, 

25-83    J    83.5     I 

354 

27  21            51.4  ^^ 

55.32      46-1 

55  3 »     '    47-9    ° 

25-74  ,  40.2 

25-87     .    83.7 

Nov.  4.4 

27.16     ;     54.3:^ 

25.72     •    42.1   "^ 

25.88     '    83.8     • 

144 

27.05  "    5^.8  -^ 

55.^7  :  49-4 ,, 

25-f7    ,    43-8    : 

25-50 .;:  45-5  ■ 

25.S6  ]  83.7  ; 

544 

2t».:vS    •    ^ao  *" 

55.20  ■  50.0 

25.82  *  83.5  ' 

Dec.  4.J; 

25            14 

55-IO  -;  5.-5  : 

25-40 ;:  4r-o :: 

2576  :  83.1  ■♦ 

«                  4 

145 

20.42            D2.2 

540$  _  52 1   ^ 

25.57  ^  4S.2 

25.69          82.7 

543 

20.13          ^3.0 

54^^  1 52.3  : 

25.24  ;^^  40.2  ''^^ 

25.00    9    82.1     ^ 

.u.^ 

25,82  3»    ^;,.    3 

54.00          52.1     - 

25,10 '*  40$  '^ 

25.50  '°    81.5     ^ 

Sec**.  Tar. 

.:.v^i5       ♦i.*40 

1  :c^       -<v-S.. 

1.1^5       ^Vx-j; 

1.008       *o.i30 

Mcjm  rUoe 

jy  .45     .-5    5^ 

5x»  ^^x^     10    00 

^iVciS    50    CH 

.-.-U:4    50'  -64 

P  4  - .  IX  * 

-Ov>l             -CVH 

v\vX»        ~av\<; 

CVvX>            *vVCV4 

0x0         -0.01 

IX*  >  K.-^ 

•v\4           *<\2 

'KV4           ♦^vi 

•\V4           ^vi              -<X4           •KX3 

:i 

Ki>^  u: 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


ft  PhoenioiB. 

^  CassiopeiflB. 

i/Ceti. 

/3  Andromeda. 

Mean  Solar 

Mag. 

3.4 

Mag.  5.3 

Mag.  3.6 

Mag.  2.4 

Date. 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

AscenaioD. 

tion  S. 

Aacenaion. 

tion  N. 

Aacension. 

tions. 

Ascansion. 

tion  N. 

h     m 

e          r 

h     m 

•      f 

h    m 

• 

h    m 

e         » 

1      2 

-4710 

»f 

I      2 

+  5429 

ft 

1   4 

-1038 

1* 

I     4 

+  35    9 

Jan.   0.3 

9-79  ^, 

lOI.O 

8 
23.44    _ 

36.0 

8 
0.61 

^                          •   T 

60.1 
60.7  ^ 
61. 1  * 

8 

47-40 

25.1         , 

10.2 
20.2 

957  „ 
936  " 

IOI.2 

100.9  a 

23-19  J 

22.93  ;^, 

35.9     I 
35.3  _ 

9.39       ,, 

47-25  ,^ 

47-09  :° 

24.8    3 
24.1     7 

30.2 

21 

9-^5  .' 

8 
100. 1 

22.68  ^5 

34.3  ^ 

927    ,^ 

61.4    3 

46.93  t 

23.1  _ 

Feb.   9.2 

8.96*9 

98.8  'I 

22.44  It 

32-8  ^ 

9.17 

61.4    ° 

46.78  ^ 

.%w  ^  12 
21.9 

»7 

18 

21 

18 

9 

2 

J3 

14 

19.1 

^•79  ,. 

97°  „ 

22.23 

3^-o,. 

9.08 
9.00    I 

61.2 

46.65  „ 

20.5 

29.1 

8-^5  \l 

94.9 

22.06  '7 

28.9 

60.7    5 
60.1     * 

46.54  " 

19.0    5 

Mar.  1 0.1 

8.55  '° 

21.94  " 
21.88  ^ 

26.6  '3 

8.95     ^ 

46.47  ; 

^7-4    ' 
15.8    J 

20.0 

8.49    ; 

24.2  ^t 

8.93     ' 

59.2    9 

46.44  3 

30.0 

8.48    ' 
5 

86.6  3° 
32 

21.89  I 

21.9  =^3 
23 

8.95     ' 

0 

58.0  " 
14 

46.45  g 

14.3  '^ 
13 

Apr.   9.0 

8.53    „ 

83.4  „ 

21.97  ,^ 

^9-^  o« 

9.00  ,„ 

56.6  ^, 

46.51  „ 

13.0 

19.0 

8.63    ° 

80.1  33 

10 

22.13  „ 

^7-6    8 

9'°  ! 

54-9    ' 

46.63  " 

12.0    ^ 

28.9 

8.78  '5 

76.7  f 

22.36     3 

^5-8    ! 

9-^4  ^ 

53.1 '! 

46.80  '7 

II. 2 

May  8.9 
18.9 

925 

73.3 ;; 
70.0  33 

23.01     ^^ 

14.4  '^ 
13.4  '° 

9-43  11 
965  " 

51.1  '° 

.Q  «  22 
48.9  „ 

22 
47.02 

47.29  11 

10.8    4 

10.7  I 

3J 

3« 

40 

5 

26 

33 

30 

3 

28.9 

956 

66.9 

23.41      ,, 

12.9 

9-91  ^ft 

46.7  „ 

47.59   _ 

II.O 

June  7.8 

991  ,a 

64.0^9 

23.86  ^5 

12.9    ° 

28 

44-4    ^ 

47.93 1; 

II.7     7 

17.8 

10.29 

^'•5   ^ 

2434  ,^ 

13.3    ^ 

10.50  3* 

4^-^    3 

48.29  3; 

12.8  " 

27.8 

10.69  *° 

22 

59-3  ,„ 

2483  1^ 

^4.2 ,: 

10.82  32 

39-9 

48.66  37 

'4-2 !! 

July  y^y 

II.IO*' 

57.5  \\ 

25.32  "[^ 

^5.5  \l 

".14  f. 

37-8    ! 

49.04  *,, 

^5-9  ^ 

4» 

13 

49 

17 

33 

X9 

37 

19 

17.7 

11.52 

56.2 

25.81    .. 

17.2 

"•47  _ 

35-9    , 

49.41  __ 

^7.8  „ 

27.7 

11.92  *^ 

55-3   \ 

26.27 

^9-3 : 

11.78  3^ 

34-2    I 

49.76  li 

20.0 " 

Aug.  6.7 

12.30  3" 

550   ^ 

26.71  44 

2^-7    ! 

12.07  ^9 

32.8  ^ 

50.10  ^^ 

22.3 11 

16.6 

12.66  3*^ 

55-3   ^ 

27.11  4^ 
27.47  f , 

24.4  ^a 

12.34  J 

31.7  " 
30.9    , 

50.40  3^ 

24.8 1\ 

26.6 

12.97  ^' 

56.0   I 

/*^  «  28 
^7.2   ^^ 

12.59  _ 

50.67  11 

27-3  It 

27 

13 

31 

30 

21 

5 

24 

25 

Sept.  5.6 

"3-^4  „ 

57-^  ,fi 
58.8  ll 

27-78     . 
28.04 

30.2   ^, 

12.80 

T  T 

30.4     , 

5°-9»  „ 

29.8 

5A 

15-6 

13.46  " 

33.3  t. 

12.97  _; 

30.3     , 

51.27  ll 

32.2  J* 

255 

1362  '^ 

60.8'° 

28.25  " 

36.5  ^: 

^3."  ,^ 

30.4    ' 

34.6  ^^ 

Oct.    5.5 

1372  ' 
13.78    I 

63°" 

28.40  '5 

39-5  ^: 

13.21  '^ 

30.8    4 

51.39  " 
51.47    J 

36.8  " 

155 

^54  :^ 

28.50  '^ 
4 

42-5  ^^ 
29 

13.28     7 

31.5     I 

38-9 :; 

25.4 

13.78 

68.0 

28.54  „ 

48.0 

13.32 

32-3    „ 

51.52 

40.8 

Nov.  4.4 

13.73  .„ 

7°-4  '* 

28.54  I 
28.48  ^ 

13.32 

33.2    9 

51.53  , 

4^-5    I 

14.4 

13.63    ° 

72-8  !t 

5^-3  ^ 

13.30  ^ 

34.2    ° 

51.51  I 

43.9    t 

24.4 

13.50    3 
^3-34  ,, 

76.7  ,^ 

28.38 '" 

5-3  Te 

53.9  ,, 

13.26  ^ 
13.20  g 

35.3 

51.46  5 

5-38 ,: 

45.0  " 

Dec.   4.3 

^^-5  :^ 

36.4  •; 

45.9    I 

14-3 

13.15    „ 

78.1 

28.07 

55-1    , 

13.12 

37.3  „ 

51.28 

46.4 

243 

20 

^2-95  _ 

79.0   9 

27.86  ^^ 

55.8    I 

13.02 1° 

38.2  I 

5'-^5  \l 

46.6   ' 

34.3 

21 
12.74 

79.6    ^ 

27.62  ^ 

56.0    ' 

12.92 

38.9  ^ 

5101  '4 

46.4   " 

Sec  <5,  Tan  6 

1.472 

-1.080 

1.722  fi.402 

1.018    -0.188 

1.223           +0.704 

Mean  Place 

9V407 

84". 48 

24'.358 

2I".00 

9*-775    54"-34 

48".oo9     15". 21 

D'^a,  D«tt 

-O.OI 

40.07 

+0.01 

-0.09 

0.00         +0.01 

+0.01         -0.05 

D^  <f ,  D«  <J 

+0.4 

+0.3 

+0.4 

+0.3 

+0.4 

+0.3  1 

40.4 

40.3 

[Eph  lal 
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APPARENT  PLACES  OF  STARS,  1912. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


r  Piscium. 

C  Pisoium. 

/c  Tucaiue. 

f  Piscium. 

Mean  Solar 

Mag.  4.7 

Mag.  5.6 

Mag.  5.0 

Mag. 

53 

Date. 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Ascension. 

tion  N. 

Ascension. 

tion  N. 

Ascension. 

tions. 

Ascension. 

tion  N. 

h       m 

e          1 

h       m 

0        * 

h       m 

e         • 

h       m 

0 

I     6 

+  2937 

I    9 

+    76 

I      12 

—  6920 

I  13 

+  39 

Jan.   0.3 

48!o7 

29-9    , 

7-63 , , 

37-6 
370    ° 

36.4    ^ 
35.8    \ 
35-2    ° 

48*75  „ 

56.6 

15.28 

WW 

4.0 

2.8    ^ 

10.2 

47.93  J 

29-5    t 
28.9    ; 

7-52 

48.22  53 

CO 

56.5    ' 
55.7  „ 

15.17 

20.2 

47.79  ,, 

7-41 

47-70  *, 

15.06 

30.2 

47.65    t 

28.0    9 

7.30 

47-19  * 

54-4  \l 

14.95 

2.3    3 

Feb.  9.2 

47.52  \l 

26.9  1; 

7.19 

46.72  y 

52.5  •' 

14.84  " 

1-9    4 

13 

»3 

9 

5 

42 

23 

10 

4 

19.1 

^^7-39  ,„ 

25-6 

7.10 
7.02 

6.96  ^ 

34.7    ^ 

34.3  ; 

46.30 

45-94  3 

50.2 
47-4  \\ 

^^■It     8 

'•5     J 

29.1 

47-29    , 
47-23    \ 

24-3  \l 

14.66     " 

'•3    ' 

Mar.  10. 1 

22.9    * 

34.0  \ 

45-65  ^^ 

^■^Z 

14-61     \ 

1.2      * 

0% 

20.1 

47-20    \ 

21.6  '3 

T  0 

6.94  ^ 

33.9  ' 

45.45  \° 

40.8  34 

37.2  3^ 
38 

14-58    3 

'-^  , 

30.0 

47.21    ^ 

20.4 

10 

6.96  ^ 

5 

34.0  ' 
3 

45.34  '^ 

14-59    ^ 

^•7    ^ 

Apr.  9.0 

47-27  „ 

19.4 

7.01 

34.3  . 
34.9  ^ 

45.32 
45.40 
45.58  '^ 

33-4  „ 

14.64 

^•3    8 
3-1 

19.0 

*7-3»    6 
47-54  ' 

18.7        \ 

7.II '° 

29.5  ^' 

14-73 ,; 

28.9 

18.2        5 

7-26  *5 

35.8    9 

25.7  2* 

14-87  \X 

4.1"' 

May  8.9 

21 

48.01  f 

I8.I         ' 

7-44'! 

3°-9  ., 

45.86  'f 

22.0  37 

15-05  ! 

5-4    i 

18.9 

18.3        ^ 

7.66" 

38.2  '3 

46.23  37 

18.5  35 

»5-=^7  " 

7.0 '6 

29 

5 

26 

«5 

46 

32 

25 

»7 

28.9 

48.30    ,^ 

18.8 

792  ,„ 

39-7  „ 

46-69 

^5-3  ,„ 

^5-52  ,. 
»5-8o  '« 

8-7  ,0 

June  7.8 

48.62    3^ 

19.7    I 

8.21  »9 

41-4    ! 

47-23  5* 

12.4  '9 

10.5 »» 

17.8 

48.96    \\ 

21.0  '3 

8.52  3' 

43.3  '' 

47-83  f 

9.9*5 

16.10  30 

12.5  '** 

27.8 

49.31  ^5 

22.5  J5 

8.84  3' 

45-3 :: 

48-47  *1 

7.8  ' 

16.42  \\ 

H.5  ^° 

July  7.8 

49.66  35 

^4.2     ^ 

9.16  3' 

^«   ^    20 

47-3 

49.15  f 

6.3  '3 

'6-74  i. 

16.6  " 

36 

20 

32 

20 

69 

10 

32 

20 

17.7 

50.02 

26.2 

9.48 

49.3  ^^ 

49-84  -a 

5.3 

17.06 

18.6 

27.7 

50.37  \\ 

28.4  " 

9-79  ;' 

5^-3 : 

51.18  f 

4-9    \ 

17-37  t' 

20.5  ;^ 

Aug.  6.7 

50.69  f 

30.7  2^ 

10.09 

53.2  '9 

5-^    « 

»7.67  3° 

22.2  I 

16.6 

50-9«  !^ 

33.0  ^^ 

10.36  '7 

54.9  'I 

51.79 1 

5.9    ' 

27 

17.94 ,, 

23.8 1* 

26.6 

51.24  '' 

35.3  !^ 

10.60  '4 

56,5  ""^ 

52.34  " 

7-2  '3 

18.18  '4 

25.2  '4 

23 

23 

31 

13 

47 

18 

22 

12 

Sept.  5.6 

51.47 

37.6  ^ 

10.81 

57.8 

52.81 

9.0 

18.40    _ 

26.4 

15.6 

51.66  |9 

X^  Q    22 

39-8  ^ 

10.99 

58.9 " 

53.19  r 

11.3^^ 

18.58  '* 

27.3  ^ 

25.5 

51.82  "^ 

4' -9" 

"•14      ^ 

59.8  ^ 

53.46  ^7 

^3-9  t 

18.73  'f 

0 

27.9  ° 

Oct.    5.5 

51.94  " 

*3-8    I 

11-25    '• 

60.4  J 

53.63  'I 
53.69  J 

16.8  ^9 

18.84     a 
18.92     \ 

28.3  4 

15-5 

52.02 

45-6  ^ 

"•33 

60.8    4 

19.8  3<> 

28.5 1 

5 

16 

5 

2 

6 

30 

5 

0 

25-5 

52.07 

47-2  ,^ 

11.38 

61.0 

53.63     . 
53.47    J 

22.8 

18.97 

28.5 

Nov.  4.4 

52.09 

48-6    1 

11.40 

61. 1     * 

9 

^5.7  ^^ 

18.99    * 

28.3  ^ 

14.4 

52.07     ^ 

49-7  " 

11.39     ' 

61.0    ' 

53.22     5 

28.4  ^7 

18.99    ° 

28.0  ^ 

24.4 

52.03     ^ 

50.6    I 

11.36     3 
11.30 

60.8    ^ 

52.88  34    30.8  ^4 

18.96    3 

27.5  ^ 

Dec.  4.3 

51.96     7 

60.4    4 

52.46  4^    32.7  ^9 

18.91     I 

27.0  5 

9 

3 

7 

5 

47 

14 

7 

6 

14-3 

51.87  „ 

5'-5    0 

"-23    g 
11.15 

59-9    ^ 

5'-^  ,0 

34-^    8 

34.9     \ 

18.84    „ 
18.76    * 

26.4 
25.8     J 

24.3 

51.76 

51-5    ° 

59.4    I 

51.49^,^ 

34.3 

51.64"]  51.3 

11.05  '° 

58.8    ^ 

50.96  ^^^ 

35.2     3 

18.66     "° 

25.1     ' 

Sec  <5,  Tan  6 

1. 1 50       +0.569 

1.008             +0.125 

2.835       -2.652 

1. 001 

'K>.055 

Mean  Place 

48».6o5     2i".7i 

7'.938    36"  .94 

47V1II     36"  .92 

I5*.525 
0.00 

4".65 

D'^  a,  Dm  a 

0.00        -0.04 

0.00        -o.oi 

-0.02         +o.x8 

0.00 

D^  6,  Dm  6 

+0.4 

+0.3           1 

+0.4 

+0.3 

•K>.4 

+0.3 

40.4 

-K>.3 

[Epb  la] 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


V  Piscium. 

dCeti. 

^  CassiopeiflB. 

y  Fhoenlols. 

Mosn  S^olar 

Mag.  4.7 

Mag.  3.8 

Mag.  2.8 

Mag.  3.4 

Date. 

Right 

Dedina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Ascension. 

UonN. 

Ascension. 

tions. 

Ascension. 

tion  N. 

Ascension. 

tion  S. 

h       m 

e 

$ 

h       m 

0       • 

h       m 

e          1 

h       m 

e         • 

I       14 

+  2648 

It 

I   19 

-837 

I       19 

+  5946 

I   24 

-43  45 

f0 

Jan.   0.3 

s 

37-"  ,, 

14.0 

A 

8 

3736  , , 

78.3      , 

s 
62.10 

58.8 

8 

3316  ^„ 

83.3    , 

10.3 

36.98  \l 

13.6 

4 
6 

37-25 ; ' 

79.0      I 

61.79^' 

59-1    , 

32.96  11 

83.8    5 

20.2 

36.85    3 

130 

3M4 

79-5    , 

61.47  tl 

58.8    3 

32.76  V" 

83.8    ^ 

30.2 

36.71    t 

12. 1 

9 

37.02  " 

79.8    3 

61.1433 

58-^  ,1 

3^-55  '' 

833  ,i 

Feb.  9.2 

36.58  11 

II. I 

ID 

36.91  " 

79-9    . 

60.83  ^' 

56.9  " 

32.36  'I 

82.3 «» 

12 

II 

II 

I 

29 

17 

18 

J4 

19.1 

36.46   ^^ 

1 0.0 

36.80 

79-8 

60.54  ^, 

55-2  _ 

32.18 

80.9    , 

29.1 

36.36   ^^ 

8.8 

12 

36.71        I 
36.65       I 

79-5    I 
78.9    J 

60.30  ^4 

20 

53-2  ,, 

32.03  ,^ 

79'  ll 

Mar.  1 0.1 

36.29     7 

7.6 

12 

60.12  '® 

5^°  Z 

31.91  " 

769  " 

20.1 

36.25     I 

6.4 

12 

36.62       3 

78-'  ,0 

60.00  " 

48.6  I* 

31.83    I 

74.3  It 

300 

36.25     ^ 

5.4 

ID 

0 

36.62       "" 

77-^  ., 

59.95     ^ 

46-^  ^^ 

31.79  : 

7^-5  !' 

5 

8 

4 

13 

24 

I 

30 

Apr.  9.0 

36.30  ^  ^ 

4.6 

6 

36.66 
36.74  „ 

75-8  ,^ 

59.99  ,, 

43-7  „ 

31.80 

^^•5  „ 

19.0 

36.41 

4.0 

74.3    5 

60.12  '3 

4^-4^3 

31.87     7 

65-3  3' 

29.0 

36.56  '^ 

3.6 

4 

36.87    3 

72.6    7 

^^•34  " 

39.4  ^ 

31.99  ,, 

62.0  33 

May  8.9 

36.76  V" 

3.6 

0 

37.04 '; 

70.7    ' 

60.63  ^l 

60.99  '' 
43 

37.7  ]l 

32.16  '7 

58.6  34 

18.9 

37.00  ^^ 

3.9 

3 
7 

37.25 :; 

68.7  *° 
22 

36.4  '3 

32.39  ^^ 

27 

55.4  3^ 
32 

28.9 

37.28 

4.6 

37.49 ,0 

6^-5  „ 

61.42 

35-6 

32.66 

52.2 

June  7.8 

37.59 ;' 

5.6 

ID 

28 

37.77  ,^ 

64.3 

61.8947 

35-2    7 

32.97  „ 

49.2  3^ 

17.8 

37.92  ^^ 

6.8 

12 

38.07  3^ 

62.0  ^3 

62.40  5' 

35-3    ' 

33.32  35 

46-5  11 

27.8 

38.26  3^ 

8.3 

15 
«  0 

38.38 11 

59.8  " 

62.94  34 

35-9  ,^ 

33.69  37 

44.1    4 

July  7.8 

38.61  35 

10. 1 

18 

38.70  3^ 

57-7  " 

63.48  34 

36.9  '° 

34.08  11 

42.0  " 

35 

20 

32 

»9 

55 

«4 

40 

16 

17.7 

38.96 

12. 1 

39.02 

55-8  ,0 

64.03 

38.3 

34.48  ^^ 

40.4 

27.7 

39.30  34 

14.2 

21 

39.33  ^_ 

54.0    « 

64.56  33 

40.2    9 

34.86  3 
35.24  t. 

39.3     " 

Aug.  6.7 

39.62  3 

16.3 

21 

39.63  3^ 

3991  ^, 

52.5  ^ 

^5-o6  30 

42-4  ^^ 

38.7       I 

16.7 

39.92  3° 

40.18  ^^ 
23 

18.5 

22 

51.3  'I 

65.52  4^ 

45°  '« 

35.58  34 

38.7        I 

26.6 

20.7 

22 
22 

40.16  ""^ 
22 

50.4    ^ 

65.93  - 

47.8  =*« 
30 

35.90  3g 

39.1        ^ 

9 

Sept.  5.6 

40-41  ^^ 

22.9 

40.38 

49-8 

66.30 

50.8 

36.18  _ 

40.0 

156 

40.61  ^^ 

40.77 ;! 

25.0 

21 

40.57  ^ 

49.5    , 

66.61  3^ 
66.87 

54.0  3^ 

3^-41  ]l 

41.4  '4 
43  *  !o 

255 

26.9 

19 

18 

16 
14 

40.72    5 

49.6  ; 

57.2  3^ 

36.60  '9 

Oct.   5.5 

40.90  'I 

28.7 

40.84  'I 
40.92    ^ 

49-9    I 

67.06  '^ 

60.5  33 

36.73  '« 

36.81    I 
4 

45-2  Z 

15-5 

40.99  ^ 

30.3 

50.4    , 

7 

67.19  'I 

63.7  3^ 
31 

47.6  '4 

24 

25-5 

41.05 

31.7 

40.98 

51. 1  „ 

67.26 

66.8 

36.85    , 

50.0 

Nov.  4.4 

41.07 

32.9 

12 

41.00 

52°  ,0 

67.27     ' 

69.7  ^9 

36.83    I 

5^-5    ! 

14.4 

41.07  ° 

33-9 

10 

40.99    ' 

530  ,^ 

67.22     3 

7=^-4  11 

36.78    3 

54.9  l\ 

24.4 

41.04  3 
40.98  I 

34.6 

7 

40.96    3 

540       ,^ 

67.12  11 

74-8  ^ 

36.68  ^° 

57-2    ' 

Dec.  4.4 

35-1 

5 
3 

40.91    5 

66.96  '^ 

21 

7^«  ^6 

3^-56  ;^ 

59-  :^ 

14.3 

40.90 

35-4 

^^ 

40.84 

56.0 
56.8    ^ 
57.6    ^ 

66.49  ll 

78.4  „ 

36.40    « 
36.22  '^ 

60.7 

24.3 

40.80 '° 

35.4 

0 

40.75  ,^ 

79-5    . 

62.0  '3 
62.8    * 

34.3 

40.68 " 

35.2 

2 

40.65  ^° 

66.21  ^* 

80.1    ^ 

36.03  '9 

Sec  S,  Tan  S 

1. 1 20  40.505 

1.012      -0.152 

1.987      +1.717 

1.385      -0.958 

Mean  Place 

37«.566      6".47 

r 

37*.455     73".83 

62".942    42".30 

32».676    68".58 

DV  a,  D«  a 

0.00        -0.0^ 

\ 

0.00         +0.01 

+0.02         -0.1 1 

-0.0 1         +0.06 

D^  d,  Dm  6 

+0.4 

+0.3 

■fo.4 

+0.3 

+0.4 

+0.3       1 

+0.4 

+0.4 

[Eph  X2] 


298 


APPARENT  PLACES  OF  STARS,  1912, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


88  Cassiopeitt. 

ff  Piscliim. 

40  CassiopeiflB. 

V  Andxomedse. 

Mag.  6.0 

Mag.  3.7 

Mag.  5.5 

Mag.  4.2 

Maan  SoUr 

Data. 

Right 

Daclina- 

Right 

Declina-  | 

Right 

Declina- 

Right 

Declina- 

Aacenaion. 

tion  N. 

Aacanaion. 

tion  ^ 

I. 

Aacanaion. 

UonN. 

Aacanaion. 

tion  N. 

h       m 

•      » 

h       m 

• 

» 

h       m 

e        ' 

h       m 

•      t 

I  24 

+  6948 

I     26 

+  1453 

0f 

I    31 

+  7235 

0 

I  31 

+  4057 

Jan.   0.3 

3867  ,„ 

62.1 

a 

46-03 ,, 

36.9 

a 
26.59  ,0 

50. 1 
50-9      , 

37-"  ,f, 
36.96  ^ 
36.78    8 

68.7  ^ 

10.3 

38.18  *9 

62.7     J 

45-92 

36.4 

5 
6 

26.01  5» 
25.39  ll 

68.7  ° 

20.2 

37.66  5^ 

62.7     ° 

45-80  " 

35.8 

51.0      ] 

68.3  ^ 

302 

37.14  t. 

62.1     ^ 

45-68  " 

35.1 

7 

^4-77  ^ 
'^''^  56 

50.6      ^ 

36.59  \l 

36.41  •* 

17 

^7-5  ,f 

Feb.  9.2 

36.63  11 

61.0  " 
16 

45-56  " 
II 

34.4 

7 
7 

49-6  ,^ 

66.5  '° 
13 

19.1 

36.17  .„ 

59-4  ,„ 

45-45  ,„ 

33-7 

23.61 

'^■°  ,n 

36-24 

^5-2    , 
63-6  \t 

29.1 

35-77  ,, 

57-4    ° 

45-35    , 

33-0 

7 
6 

23.12  ^^ 

-/:;«.  20 

36-09    5 

Mar.  10. 1 

35-45  ^, 

52-4  ,s 

45.28    I 

32.4 

22.73  il 

43-7 
41. 1 

35-98  " 

61.9  *' 

20.1 

35-24  " 

45.24   * 

31.9 

5 

22.46  ^7 

35-91    I 

60.2    '7 

30.0 

35.14  ': 

49.6  ^^ 

45-24    ^ 

4 

31.5 

4 

I 

22.31  '^ 
I 

3«-4  :^ 

35-88    5 

5«-5  :^ 

Apr.  9.0 

35-*^  ,. 

46.9  ,^ 

45-28 
45-36    « 

31.4 

« 

22.30 

» 4 

35-6 

35-91 

5^-9  IS 

19.0 

3530  '* 
35-56  ll 

31.5 

I 

22.44 .; 

32.9    7 

36.00   ^ 

1  e 

55-5  ^ 

29.0 

41.9  't 

T  1 

45-49  ,^ 

31.8 

3 

22.71  ' 

30-4  '5 

36.15    ^^ 

54-3 " 

May  8.9 

35.94  :„ 

39.8 

45-66 

32.4 

6 

23.11  * 

28.1  ^3 

3^-36  " 
36.62  ^^ 

53-4    I 

18.9 

36.42  *° 

38.1  'I 

45-88  " 

33-3 

9 

23.64  " 

26.2  '9 

52.9    . 

57 

13 

26 

II 

63 

«4 

30 

I 

28.9 

3^-99  ,, 

36.8 
36.0  J 

46-14  .g 
46-42  'f 

34-4 

24.27 

24.8 

36.92 

52.8 

June  7.8 

37-63  ^* 

35.8 

14 
16 

18 

24-98  7' 

23-9    I 

37.26  3^ 

53-0    ^ 

17.8 

38.32  ;^ 

35.7  ^ 

46.73  ^; 

37.4 

25-75  " 
'^•57  ll 

23-4    * 

37.63  ^^ 

53-^  10 

27.8 

39-05  " 

36.0  ^ 

47.05  ^, 

39.2 

23-4   Z 

38.02  39 

54-6    !• 

July  7.8 

39.80  75 

36.7  : 

47-38  33 

41. 1 

19 

27-41  r 

24.0   * 

38.41  11 

56.0  «4 

74 

12 

33 

J9 

85 

II 

40 

16 

17.7 

40-54  „ 

37.9 ,, 

47-71  „ 

43.0 

28.26 

25-^    ,c 

38.81 

57-6  .„ 

27.7 

♦'•2^  I^ 

39.6 1] 

48-03 1' 

45.0 

20 

29.09  °3 

26.6  '5 

39.20  39 

59-5  11 

Aug.  6.7 

41-95  2 

41.7  ^^ 

48.34 1' 

46.9 

19 

29.88  79 

28.6  ^'^ 

39.57  ,^ 

^'•7  " 

•   16.7 
26.6 

42.59    I 

43-17  * 
5« 

44.2^5 

TZ^  28 
47.0 

31 

48.62  "^ 

48.88  '^ 
23 

48.8 
50.6 

19 
18 

16 

30.62  74 
3-30^ 

33-8  3_ 

39.91  34 

"^I 
40.22  •** 

^            28 

64.0  ^3 

66:4  '4 
25 

Sept.  5.6 

43-68 

50.1 

49-"  ,„ 

52.2 

31.90 

36.9 

40.50 

68.9 

156 

44-12  *t 

53-4  Z 

20 

49-31  ^° 

53-7 

15 

32.41    ^^*    140.1    ^/ 

40.75  ,; 

7X-4    ^ 

25-5 

44-48  36 

56.8  34 

49-48  ]i 

55.0 

13 

32.83    ^' 

43-5 1: 

40.96  ^' 

73-9  li 

Oct.    5-5 

44-75    I 

60.3^5 

49-61    3 

56.1 

II 

33.15    ^ 

47-0  35 

76.3  ^4 

15-5 

18 

44-93    „ 

63.8  f 

49-71  '? 

57.0 

9 

33.37 " :  50,6  3^ 

41.24  'I 

78-7    t 

0 

35 

7 

7 

II  f 

30 

8 

22 

25-5 

45-01 

673  „ 

49.78 

57.7 

33.48 

54-2  ,, 

41.32 

80.9 

Nov.  4.4 

45.00  '  1 70.6 " 

49.82     ^ 

58.2 

5 

33.48  ° 

57-6  34 

41.36     ^ 

»^-9    8 

14.4 

44-90       ,  73.y 

♦♦•72 '!  1 76-5 11 

49.83     ' 

58.5 

3 

33.38 1^  60.8  3^ 

41.37     ' 

84-7  ' 

24.4 

49.81     I 

58.6 

I 

^^^•^«  0 

63.8  11 

41.34     I 

86.2  '5 

Dec.  4.4 

44.45  '7  i  78.9  ^4 

49-77    ; 

58.6 

0 

32.88  3^ 

66.4  f 

87.5  '^ 

35              20 

6 

2 

40 

21 

10 :          9 

143 

44.10         80.9 

49.71 

58.4 

32.48  1 68.5 

41.18       88.4 

24-3 

43-69  J      82.4  'J 

49.63  ,^ 

58.1 

3 

31.99^^ 

70.2       ' 

a   * 

41.06  '^'88.9  5 

34-3 

43.22 '♦^    83.3    9 

2.898             •»  3.720 

49.53  '"^ 

57.7 

4 
>6 

31.45  ^^ 

71.3" 

40.91           -^     ,89.1           ^ 

Sec  <^  Tan  t^ 

1.035     -to-ie 

3.343  -^3190 

1.324       'K>.868 

Mcun  Place 

39'.740    43".86 

46V307    32".97 
0.00         -0*0: 

r 
\ 

27'.647     31  ".38 

37*.59«    56^.46 

b>u,  D-a 

*o.o3        -0.18 

♦^0.03         -0.20 

♦0.01         -0.06 

B^a.D^t) 

+0.4 

40.4 

♦0.4 

^.4 

♦0.4 

40.4 

-0.4 

40.4 

[£ph  It] 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


7C  Plsciuin. 

V  Persei. 

^  Eridani. 

09  Cassiopels. 

Mag.  5.6 

Mag.  3.8 

Mag.  0.6 

Mag.  5.5 

Mean  Solar 

Date. 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Ascension. 

tion  N. 

Ascension. 

tion  N. 

Ascension. 

tion  S. 

Ascension. 

tion  N. 

h       m 

• 

h       m 

0        * 

h       m 

0         • 

h       m 

0      t 

I      32 

+  11  41 

I      32 

+  48  10 

1$ 

1  34 

-5740 

I  35 

+  6735 

0f 

Jan.   0.3 

25.65 

33.0 

34.48 

71-9    , 

27.34  „ 

78.3  , 

47-59  ^, 

72.4     . 
73.0     ^ 

10.3 

25.54 

32.5     ^ 
31.9     . 

34.28  ^^ 

72.0 

27.03  3 

78.7  t 

47- »6  « 

20.2 

25.43  " 

34.06  11 

71.8    ' 

26.71 3^ 

78.5  I 

46.70*^ 

73.1      ' 

30.2 

25.31 

6 
31.3     ° 

33.84  " 

7I.I ,; 

26.39  '^^ 

77-7  „ 

46.23  *7 

72.7    4 

Feb.  9.2 

25.19  " 
II 

30.7     I 

33-62  " 

20 

70.0 ' ' 
14 

26.09  „ 

76.4  'I 

45.78  « 
43 

7^-7  X5 

19.2 

25.08 

30.1 

33.42 
33.24  ,^ 

68.6 

25-81 ,, 

74.^  ,, 

45.36 

7°-2  ,„ 

29.1 

24.98  '^ 

29.5     , 

66.9  '7 

25.56  ^5 

7^-4  " 
69-8  'I 

4498  38 

68.3  11 

Mar.  10. 1 

24.91      I 

29.0     f 

33.10  '2 

65°  11 

25.35  " 

44.68  30 

66.0  =^3 

20.1 

24.87     ^ 

28.7     ^ 

33.01  ^ 

63.0  '° 

25.20    ^ 

66.8  30 

21 

44.47  „ 

^3-5  :^ 

30.0 

24.86     ' 

28.6     ' 

32.97  ^ 

6i.o  ^° 

25.10    ^° 

635  ^^ 

44.36  " 

60.9^^ 

3 

I 

3 

20 

3 

34 

0 

26 

Apr.   9.0 

2489     « 

2497 ,! 

28.7 

33.00 
10 

59°  ,8 

25.07 

60.1     , 
56-5  ^! 

44.36 

55.7  '^ 

19.0 

28.9     I 

33- 10  ' 

57-2    « 

25."     ^ 

44.47  " 

29.0 

13 
25.09   _ 

29.4     0 

33-26  «; 

55.7  ]l 

25.22     ^ 

52.8  37 

44.69  " 

53.3  '4 

May  8.9 

25.26    '7 

3°-2  ^^ 

3348  " 
3376  "' 

54-5  " 

25.39  11 

49.1  11 

45.02  33 

51.3  '"^ 

18.9 

^547  " 

3^-2 

53-6    9 

25.63  "^ 

45.6  35 

45.44  * 

49.6  '7 

24 

13 

33 

5 

31 

34 

51 

13 

28.9 

25.99  _ 

32.5 ,, 

3409  ,, 

53-1    , 

25.94  ^^ 

422   • 

45-95  „ 

48.3    „ 

June  7.9 

34-^    6 
35-6    « 

34.46  37 

53.0    * 

26.31  ^' 

39-^  ^8 
36.3  'I 

46.52  57 

47.4    I 

17.8 

26.29 

34.87  ^; 

53-4    I 

26.72  4' 

47-15  t^ 

47.0    * 

27.8 

26.61  3^ 

374    ' 

35.30  « 

54=^  x! 

27.1745 

33-9    * 

47-82  ^7 

2 

47.2  : 

July  7.8 

26.93  ^l 

39.3  Z 

35-73  ^3 

55.4  " 

27.64  47 

^,    *v    20 
31.9    _ 

48.50  f 

47.8  ^ 

33 

20 

44 

15 

48 

15 

69 

II 

17.7 

27.26 

4»-3  ,„ 

36-^7  ^, 

58.7  '* 

28.12 

30.4       ^ 

49-19  ,„ 

48.9     , 

27.7 

27.58 1' 

43-2    ! 

36.60  ^3 

28.61  49 

29.5  ; 

49.87  I] 

50.5  '^ 

Aug.  6.7 

27.88  30 

45.1  '^ 

37-OI  4' 

60.8  " 

29.08  47 

29.2  ^ 

50.52  ^5 

52.5  '° 

16.7 

28.17 11 

46.9  ! 

37-39  „ 

63.2  11 
65-8  't 

29.53  ^^ 

29.4  I 

60 

5^.9  ^t 

26.6 

28.43  '^ 

48.6 '7 

37-74  ,, 

29.94  "^^ 

30.2 

51.68  56 

57.6  ^7 

23 

15 

31 

27 

36 

14 

50 

29 

Sept.  5.6 

28.66 

5°-^  ., 

38.05 

74.1  " 

30-30  _ 

31.6  ,a 

52.18 

60.5 

15.6 

28.86  *° 

51-4  ^ 

38-32  ^^ 

30.60  3° 

33-4    ! 

52.61  '♦3 

63.7  f 

25.6 

29.03  |7 

52-5  " 

38.54    8 
38.72    ° 

30.84  "4 

35.6  "^ 

52-96  35 

67.0  33 

Oct.    5.5 

29.17    * 

53-4    , 

76.8  11 

31.01   '7 

38.1  'i 

53-24  '* 

70.4  ^4 

155 

29.27     '^ 

54-1    ! 

38.85  '3 

79-5    I 

31.II   ^^ 

40-9    ' 

53.44  '° 

73.8  34 

7 

5 

9 

26 

3 

29 

12 

34 

255 

29.34     , 

54-6 

38.94    , 

82.1 

31.14      . 

43-8  ,„ 

53.56 

77.2 

Nov.  4.4 

29.38    ^ 

54-9    , 

38.99    ^ 

84.5    ^ 

31.10  ^ 

46.6  'I 

28 

49-4  ,^ 

53.59  ; 

80.5  ^^ 

14.4 

29.40    ^ 

550 

38.99    ° 

86.7    " 

31.00 
30.84  ^ 

53.54  ,: 

^3-6  11 

24.4 

29.39  .  ' 

550    ° 

38.95    * 

88.6  'I 
90.^  ,0 

5'-9  '^ 

53-41  ^3 

86.4  ^; 

Dec.   4.4 

29.36    I 

54.8    ^ 

38.86    9 

30.63  '' 

54.1  " 

53.20  ^l 

88.8  ^4 

6 

.    3 

12 

12 

25 

»7 

28 

20 

14-3 

29.30 
29.22 

54-5    , 

38.74  ,. 

91.4    g 

30.38 
30.10  ^; 

55-8  ^^ 

52.92 

90.8 

243 

54-1    t 

38-59  \l 
38.41  •* 

92.2 

57-1  '3 

52.57  ^^, 

92.3  |5 

34-3 

29.13     ^ 

53-6    5 

92.6    ^ 

29.79  ^ 

57-8    7 

52.18  39 

93.3 

Sec^,Tan<5 

1.02 1       +0.207 

1.500         +I.II8 

1.870       -1. 581 

2.625       +2.427 

Mean  Place 

25".868    3o".oi 

35'.oi9    57".73 

26".269    61". 28 

48" .406    54".26 

D'^  a,  D«  a 

0.00        -0.0 1 

+0.01         -0.07 

-0.02         +0. 10 

40.03         -0.15 

I>^6,jy„6 

+0.4 

+0.4 

+0.4 

+0.4 

+0.4 

+0.4 

40.4 

+0.4 

[Eph  12] 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


y  Piscium. 

^  Persei. 

r  Ceti. 

0  Piscium. 

Mean  Solar 

Mag.  4.7 

Mag.  4.2 

Mag.  3.6 

Mag.  4.5 

Date. 

Right 
Ascension. 

Declina- 
tion N. 

Right 
Ascension. 

Declina- 
tion N. 

Right 
Ascension. 

Declina- 
tion S. 

Right 
Ascension. 

Declina- 
tion N. 

h       m 

e 

• 

h       m 

0       > 

h       m 

•      * 

h       m 

0      • 

I      36 

+   5 

2 

I   38 

+  5014 

I   39 

-1623 

I      40 

+  842 

Jan.   0.3 

10.3 
20.2 
30.2 

Feb.  9.2 

s 

50.89 

10 

50.67  " 

12 

50.55 

12 

5043 

II 

34.4 
33.8 
33.2 

32.7 
32.2 

6 
6 

5 
5 
4 

8 

7.73 

MP    r-X    21 

7.52 

7-29  ^^ 
7.06  ^3 

6.82  ^4 
22 

59-8 
60.0 

59-8    \ 

59-2  ,„ 

58.2  '° 

14 

58.88 
58.76  \\ 

58.63    3 
58.50    3 
58-36  \\ 

68.1 
68.8    7 
69.3    5 

69.5    ' 

694  ; 

s 

44.45    : 
44.34 
44-21  J 

44-09  J  J 

56.8 

56.3  \ 
55-7  ? 
55-1  \ 

54-6    5 

19.2 

50.32 

31.8 

tf% 

6.60 

56.8 

58.24 

69.1 

68.5  ^ 

67.6  9 
66.4 " 

43-98 

54-^    ^ 

29.1 

Mar.io.i 

20.1 

50.22    ' 

50.15  ; 
50.10  5 

31.5 
31.4 
31.4 

3 

I 

0 

6.41  '9 
6.26  '5 
6.15  " 

""     9 
53-2  .0 
51.2 

58.13  '' 
58.04    9 

57.98    \ 

43-88  '° 
43-80    » 

43-75    ^ 

53-7    * 
53-4    f 

53-2  ; 

30.0 

50.09  ; 

31.6 

2 
5 

6.10    5 

2 

20 

57-95    ; 

64.9  ;^ 

43-73    3 

53-2    ^ 

Apr.  9.0 
19.0 
29.0 

May  8.9 
18.9 

50.12 

50.19    7 
II 

50.30  ' 

50.66  ^° 
24 

32.1 
32.8 

33.7 

34.8 
36.2 

7 

9 
II 

14 
16 

6.12 

6.21     9 
6-37  '! 

6.87  ^* 
34 

42.2  ^ 

5796    , 
58.02    ^ 
58.12  "^ 
58.26  "» 

58-45  :^ 

63.2 

61.3  '9 

59.1  " 
56.8  ^3 

54-4  '-^ 

25 

43-76 
43-83  J 
43-94  ,6 

44-*°  ,« 

44-30  ^^ 

23 

53-4    _ 
53-9    , 
54-6    7 

55-5    ' 

56.6 ;; 

28.9 

June  7.9 

17.8 

27.8 

July  7.8 

50-90 
51-17'^ 

51.46  "9 

51.775; 

52.09  •*■' 

33 

37.8 

39.5 
41.4 

43.3 
45.3 

17 

»9 

19 
20 

20 

7-59  '^ 
8.01  *^ 

8.4443 

«-»9  :^ 

40.6 

40.4   \ 
40.6   ^ 

58.68    ^ 

58.94  :j 
59.22 

59-53  \^ 

59-85  ^' 
32 

^'•9  25 
49-4  ,^ 

46.9  '^ 

44-5  ^, 
.^  ..  22 
42.3 
20 

44-53  „ 
44.80^7 

45-10  I 
45-41  3 

45-73  3 
33 

63.2  •* 
65.1  ^9 

20 

17.7 
27.7 
Aug.  6,y 
16.7 
26.6 

52-42 

5^-74  ,„ 
53-04  3° 

53-32  ^8 

53.58  'J 
23 

47.3 
49.2 
51.0 

52.6 

54.0 

19 

18 

16 

14 
12 

9.35 
9.79  ^^ 

10.22  ^^ 

10.61 39 

10.98  37 

33 

*3-7  ,8 

47-6  " 
49-9  '^ 

52-5  '* 

27 

60.17 
60.49  3' 
60.80  3» 

6109^' 
^'•35  I 

403 
38.6  '7 

37.2  I'J 

36.2  '° 

35-5    ^ 

4 

46.06 
46.38  3' 

46.68  a*' 
46.97  ^9 
47.23  :j 

67.1 

69.0  ;9 
70.8  »* 

72.5  ;j 
74.0  ;j 

Sept.  5.6 
15.6 
25.6 

Oct.    5.5 

155 

54.01  - 
54.18  '7 

54-32  \\ 
5443    J 

55.2 
56.2 

56.9 
57.4 
57.7 

10 

7 
5 
3 

I 

11.31 
11.60^9 

11.84^^ 
12.03  ^^ 

12.18  '5 
10 

55-2  ,0 

60.8  =*« 
63-6  '8 

66.4  '* 

27 

61.79'° 
61.96  '7 

62.09  '^ 

62.19  '"^ 

7 

35-1  , 

35-2    , 
35-6    + 

36.3 ,; 

37.3 :: 

47-47  „ 
47.68    ' 

47-85  ; 

48.00  '5 
48.11  '^ 

75-4  „ 

76.6  " 

77-5    ' 
78.2    7 

78.7  ^ 

0 

25-5 
Nov.  44 

54.50 
54.55    \ 

57.8 
57.7 

I 

12.28 
12.33     ^ 

69.1 
71.6  ="5 

62.26 
62.29     ^ 

385 ,, 
39-8  3 

48.19 
48.24    5 

790 
79-1    , 

14.4 

244 
Dec.  4.4 

54.57    ^ 
54.56    ' 

54.53    \ 

57.4 
57.0 

56.5 

3 
4 
5 

12.33     ° 
12.29     J 

12.21      ^ 

12 

91 

73-9  ,X 
75-9  ,, 
77.6  '^ 

13 

62.30     \ 

62.27 

62.22     ^ 
7 

41.2  "> 
42.6  "> 
43.9  '3 

12 

48.26    ^ 
48.26    " 
48.23    3 

790    , 

78.8    ' 

78.5    \ 

14.3 
24.3 

54.47    ^ 
54.40    ; 

56.0 

554 

6 
6 

12.09  ,, 

"•93  '^ 

78-9  ,„ 
79-9    ^ 

62.15 
62.06    9 

45.1  „ 

46.2  " 

48.18 
48.10    " 

78.1 
77.1    * 

34-3 

54.30  '" 

54.8 

11.74  '9 

80.4    5 

61.95 " 

47.1  9 

48.01         9 

Sec  <5,  Tan  <J 

1.004       -K).o88 

1.564            +1.202 

1.042       --0.294 

1.012             40.153 

Mean  Place 

5I-.OI9    33".55 

1 

8'.  243 

45".03 
-0.07 

58-.762    6i".94 

44-.692    54". 56 

D'^  a,  Dm  a 

0.00        -0.01 

+0.01 

0.00         40.02 

0.00         -O.OI 

D^  d,  D»  6 

+0.4 

+0.4 

+0.4 

40.4 

+0.4 

40.4    1 

40.4 

40.4 

[Eph  xa] 
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f  SciavtorlB. 

CCeti. 

€  OftssiopeUB. 

aTrianciiU. 

MMnSoUr 

Mag.  5.4 

Mag.  3.9 

Mag.  3.4 

Mag. 

3.6 

Date. 

Right 

DMlina- 

Right 

Daellaa- 

Right 

DMUna- 

Right 

Declina- 

Atcention. 

tionS. 

itfCMwion. 

tionS. 

Aaoeotton. 

aonN. 

tionN. 

b       m 

e          * 

h      m 

•       » 

h       m 

0 

h      «i 

e 

I      41 

-2529 

I  47 

-1045 

I  47 

0 

+  6314 

I      48 

+  29    9 

•r 

Jan.   0.3 

• 

3^-52  ,^ 

40.0 
40.8       » 

8 

707  „ 

73-9    , 

8 

62.50 

31.5  _ 

3-42   „ 

II. I 

10.3 

31.38  \\ 

6-96  " 

74.6    \ 
75-2    " 

62.17 

32.2  I 

3.30    " 

II.O     * 

20.2 

31.24    ^ 

41.2       * 

6.84  " 

61.80  37 

32.4  . 

3-16    '4 

10.6    4 

30.2 

31.09  |5 

41.3       ^ 

6-72  ", 

75-5    ; 

61.42  ^l 

61.04 1: 

32.0  * 
31.2  ° 

3.01    '5 

lO.O 

Feb.  9.2 

3095    t 

41.0      \ 

6-59  \\ 

75-6  ; 

2.86   '5 

9.1  9 

13 

6 

12 

I 

35 

14 

14 

10 

19.2 

30.82 

40.4  ,^ 

6.47   ,, 

75-5    , 

60.69 

*9.8  .« 

2.72 

8.1 

29.1 

30.70  ,^ 

39.4    : 

6.36   " 

75-2    \ 
74-6   ^ 

60.37  3^ 
60.U  '* 

28.0  '* 

2-59    ; 

7°" 

Mar.  10. 1 

30.60  ^^ 

38.1  ^ 

6.27      \ 

25-9  " 

2.48  " 

5-8" 

20.1 

30.53  ; 

^^•^ ; 

6.21      ^ 

73-7  ,^ 

59-92 '' 

23.6  '3 

241     I 

4-7" 

30-1 

30.49  ; 

34-5  '^ 

6.19  \ 

72-6   ! 

59.81 " 

21.2  "4 

2-38    3 

3-6" 

I 

31 

I 

»4 

2 

25 

2 

10 

Apr.  9.0 

30.50 

30.56  ^^ 
30.66  '^ 

32-4  -  . 

6.20 

7»*  ,A 
69-6 'f 

67»:! 

59.79    « 

60.05  ^; 
60.31  ^,J 

'^•7  ,^ 

2.40 

1.8    * 
^•3    ' 

19.0 
29.0 

30-0  ,J 

*7-4  ,, 

6.25    5 

^•35  !° 

16.3  '4 
^40  "' 

2.47       ' 

12 

May  8.9 

30.80  '^ 

24-7  'J 

6-49   1 

65-8!! 

12.0  »° 
I0.4  '* 

13 

2.76  '7 

1.0    3 

18.9 

30.99  \l^ 
23 

22.0  J 

6.68  *9 
33 

63.7  " 

22 

60.66^5 
43 

-97:6 

1.0    ° 

3 

28.9 

31.22 

19-2     . 

^•90    , 

6^-5  _ 

61.09 

9.2      - 

3-23 

1-3 

June  7.9 

3149  "[ 

»6-4 ; 

7-^6  ^8 

59-2  ^3 

61.58  49 

8.4     * 

3-53  f. 

2.0    ' 

17.8 

3179  ^° 

13.8  =■* 

7-44!' 

56-9  !^ 

62.12  ^^ 

8.0    4 

3-»5  ^^ 

2-9  .! 

27.8 

32.11  ^ 

"•3  :^ 

7-75  3 

54-6  »3 

6^-70  g 
63-30  ^ 

8.7    * 
10 

4-^9  ^4 

4' 

July  7.8 

32.44  ^^ 
34 

9.1" 

»9 

8.06  3» 
32 

20 

5-6 '5 

»7 

17.8 

32.78 

5-6'* 

8-38  „ 

48.6  * 

63-90 

9-7  ,, 

4-91   „ 

9-^  «^ 

27.7 

33-"  " 

8.70  3» 

64.49  ta 

11.2  '5 

5-26  35 

Aug.  6.7 

33.43  ^ 

4-4" 

9°»  'I 

47-^    ' 

65.07  i: 

^3-1  !! 

560  It 

20 
II. I 

16.7 

33.74  jg 

34-02 

3-6 ; 

930   9 

45-9  " 

65.62  55 

66.12  50 

22 

17-9    0 

5-9^  11 

,^  «  21 
13.2 

0  w 

26.6 

3-3    ^ 

9-57  '! 

45-0    I 

6.21    '9 

»5-3  ^' 

25 

1 

24 

5 

45 

28 

27 

20 

Sept.  5.6 

34-27  „ 

3-4    , 

9.81 

44-5    , 

66.57  ,„ 

20.7 

6.48 

^7-3  ,„ 

156 

34-48  " 

3-9    „ 

10.02    ** 
10.20 

44-3    , 

66.96  39 

23.7  ^^ 

6-72  ^^ 

•  ^    «    20 

^9-3  ,„ 

25.6 

34-66    8 

4-«.! 

44-4    ' 

67.30  li 

67-58  z 

26.8  3* 

^•92  ^ 

21.2  '9 

Oct.   5.5 

34.80  '4 

6.0" 

10.34    j^ 

44-8    4 

300  3* 

7-°8    ! 

23-0  ! 

15.5 

II 

34-91  " 

§ 

^5;^ 

10.45       3 

45-5    I 

67.78  '° 
14 

33.3  g 

7.22  '* 
9 

24-7  '^ 

15 

25-5 

34-98 

9-^  .« 

10.53       ^ 

4^-4  ,„ 

67.92 

3^-5  „ 

7-31     , 

26.2 

Nov.  4.5 

35-01     3 

^°-9  ! 

10.58    5 

47-4    ° 

67-99    „ 

39.6  11 

7-38    I 

27.6    4 

14.4 

35-00     ^ 

12.8  »9 

14-6 ;« 

10.60 

48.6 

67-99    , 

42.5    9 

7-41    X 

28.7  " 

24.4 

34-97    \ 

10.59    \ 

49-8 

67-92  ; 

45.2    7 

7-41  ° 

29.6    9 

Dec.  4.4 

34-91    8 

16.3  '7 

>5 

10.55     J 

51.0  " 

II 

67.79 

47.5  "3 

19 

7.38 

30.3    I 

14.3 

34.83 

17.8 

10.50 
10.42 

TO 

5^'^  10 
5^'    0 

^7.59 ,, 
67.33  !^ 

49.4    ,^ 

7.33  ^ 

30.8 

243 

34-72  " 

1 0.0 

50.9  |5 

7.24  ^ 

31.0 

34.3 

34-60  " 

.*.*».  ^  *o 
20.0 

10.32     *" 

54.0    9 

67.02  ** 

52.0  " 

7.13  " 

310 

Sec  <?,  Tan  6 

1. 108          -0.477 

1. 01 8       -0.190 

2.221       41.983 

1. 145 

+0.558 

Mean  Place 

3i".268    31". 10 

6-.983    69".75 

63".o67    1 4"  .02 

3*679 

2". 01 

ly^a,  D»<2 

-0.0 1         40.03 

0.00           40.0I 

4O.02         -0.12 

40.0I    • 

-0.03 

Dfff.D.c' 

40.4 

40.4 

40.4 

+0.5      1 

40.4 

+0.5        i 

40.4 

+0.5 

[Epb  is] 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


S  Pisciiim. 

>5  ArletlB. 

^  Fhoenlcis. 

trceti. 

Mean  Solar 

Mag.  4.8 

Mag.  2.7 

Mag.  4.4 

Mag.  4.2 

Date. 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right         Declina- 

Ascenticn. 

tion  N. 

Aacenaion. 

tion  M 

• 

Aacenaion. 

tion  S. 

Aacenaion. 

tion  S. 

h     m 

0 

• 

h     m 

0 

V 

h     m 

e         * 

h      m 

e          * 

I     48 

-f    2. 

g§ 

*5 

1 

I     49 

-f  2022 

If 

I  50 

-4643 

I  55 

—  21  29 

Jan.   0.3 

59*^7  ,„ 

WW 

I3.I 

8 

46.34  „ 

48.1 

A 

776  „ 

75-2    _ 

5^-76  „ 

80.8 

10.3 

59.77 ' 

12.4 

7 

46.23 

47.7 

4 

7-54    ' 

76.0   \ 

51.64  ' 

81.7      I 

20.2 

59.66 " 

II.9 

5 

46.10  \\ 

47.3 

4 

7-31  '^ 

76.2    \ 

51-51  '^ 

82.3      * 

302 

59.54 

1 1.4 

5 

45-97  ,^ 

46.7 

6 

8 

0 

708    3 

75.9   \ 

51-37  ,* 

82.5      \ 

Feb.  9.2 

59.41  \l 

10.9 

5 

45.83  \\ 

45.9 

6-85  '^ 

75-1    ! 

51-22  '3 

82.4      ' 

12 

3 

»3 

8 

22 

13 

«4 

4 

19.2 

59.29 ,_ 

10.6 

45.70  ,, 

45.1 

8 
8 

^•^3  ,„ 

73-8 

51.08 

82.0 

29.1 

59.19  ^ 

10.4 

2 

45.58  " 

44.3 

6-44    ^ 

72-1    ^ 

50.96  " 

81.2    * 

Mar.  1 0.1 

59.10  9 
59.04 

10.4 

0 

45.49    \ 
45-43    , 

43.5 

6.27    7 

^9-9  " 

50.86  •« 

80.1  " 

20.1 

10.6 

2 

42.8 

7 
6 

6-14  ^l 
6.06    " 

^7-4  "^ 
64-6  f 

50.78    » 

77.1 

30.1 

59.02  I 

10.9 

3 

45.40    I 

42.2 

50.73  X 

2 

6 

2 

5 

3 

30 

0 

«9 

Apr.  9.0 

59.04 

II.5 

8 

45-42   , 
45-48  ° 

41.7 

6.0s 

61.6 

50.73  ^ 

75-2  ,, 

19.0 

59.09  ^ 

12.3 

41.4 

3 

6-05    ^ 

58-3  ^3 

50.77  ; 

73-0  " 

29.0 

10 

59.19  ": 

13.3 

10 

45-59    ' 

41.4 

0 

^•^3    ' 

54-9  ^t 

50.85  ,! 

70.6  \\ 

May  8.9 

59.34  ^l 

14.5 

12 

41.6 

2 

6-27  '* 

51-4  f^ 

50.98  3 

68.1  ="5 

18.9 

59.53  ^l 

16.0 

15 

45-95  "° 

42.1 

5 

0 

6-47  '! 

48.0  34 

51-16  '8 

65-5  f 

23 

17 

25 

8 

25 

33 

22 

27 

28.9 

59.76  _ 

17.7 

—  0 

46.20 

42.9 

^•72  ,„ 

44-7  „ 

5»-38  „ 

^^•8  ,A 

June  7.9 

60.02  ^^ 

19.5 

18 

46.48  ^° 

43.9  , 

[O 

7.01  '9 

4^-5  Z 

5»-63  ^\ 

60.2='^ 

17.8 

60.31  ^9 

21.4 

19 

46.79  ^' 

45.2 

^3 

7-34  ^^ 

386  1 

51-91  '' 

57-6  !t 

27.8 

60.61  ^° 

23.4 

20 

47."  f. 

46.7 

^5 

'J'J^  ,1 

36-0    f 

52.22  3' 

55-^  \\ 

July  7.8 

60.92  ^^ 

25.4 

20 

47-44 :: 

48.3  \ 

[6 

.  0 

8.10  39 

33-8  " 

5^-54  ^! 

52-8  !« 

32 

19 

34 

[8 

40 

IB 

33 

30 

17.8 

^^•24  _ 

27-3 

47-78 

50.1 

850  _ 

320 

52.87 

50.8 

27.7 

61.56  3^ 

29.2 

19 

48-12  34 

52.0  ^ 

19 

8-9ot! 

30.7   '\ 

53.20  33 

49»  !! 

Aug.  6.7 

61.87  3^ 

30.9 

17 

48.44  ^' 

53.9  \ 

19 

9-29  ,' 

29-9      \ 

5352  32 

47-8    ' 

16.7 

62.16  ^9 

62.42  ^^ 

24 

32.5 

10 

48-74  ^° 

4902 :' 

55.8 

f9 

[8 

[8 

9.67  38 

29-7      , 

53.82  30 
54.XO  ^^ 

46.8  '^ 

46.2    * 
I 

26.6 

33.8 

13 
XI 

57.6  \ 

10.02    ^^ 
31 

30.0     3 
9 

Sept.  5.6 

62.66 

34.9 

49-28 

59.4  . 

>  i^ 

'^•33  ,^ 

309 

54-36  ^^ 

46.1 

156 

62.88  " 

35.8 

9 

49-50  ,^ 

61.0 

to 

2D 

32.2  '3 

54.58  " 

46.4    ^ 

256 

63.06  '^ 

36.4 

0 

4969  ^ 
49-85  ! 

62.5  ^ 

15 

10.81  " 

340  ! 

54.77  ^ 

47-^  .1 

Oct.    5.5 

63.21  '5 

36.7 

3 

63.8  ' 

13 

10.98  ;7 

36='  ! 

54.93    J 

48.1  ^ 

15.5 

63.32  " 
9 

36.8 

I 
I 

49-98  '3 
9 

65.0  ^ 

[2 
[O 

11.10" 

7 

3«-6  :^ 

55.05    g 

49-3  " 
15 

25-5 

63.41     . 

36.7 

50.07 

66.0 

8 
6 

II. 17 

*                     — 

4^-2     . 

46-4  ^t 

55.13     , 

50.8 

Nov.  4.5 

63.47    \ 

36.5 

2 

50.14     7 

66.8 

II. 18        ' 

55.18    \ 

5^-5    ' 

14.4 

63.50    3 

36.1 

4 

50.18  4 

67.4 

II.I4       \ 
11.06 

55.20    * 

54-2    7 

24.4 

63.50    ° 

35.5 

0 

50.18  \ 

67.9 

5 

48-9  '^ 

55.18    ^ 

55-9  ^ 

Dec.  4.4 

63.47    I 

34.9 

6 

50.16 

68.2 

3 

10.94    " 

51.2  ^3 

55.14    t 

57-5  '* 

5 

6 

5 

I 

15 

«9 

7 

15 

14.3 

6342     , 

34-3 

^ 

50.11 
50.03  ' 

68.3 

10.79    ,^ 

53-*  ,>. 

55.07    ^ 

590  ,, 

24.3 

63.36    I 

33.7 

6 

68.2 

I 

10.60    '9 

54-5  \\ 

54.98    9 

60.3    3 

34.3 

63.27    9 

33.0 

7 
^8 

49.94  ^ 

68.0 

2 

10.39    " 

55-6  " 

54.87  " 

61.4  " 

Sec  (J,  Tan  A 

X.OOI 

+0.04 

1.067     +037 

I 

1.459            -1.062 

1.075       -0.394 

Mean  Place 

59".904     I2".57 

46-.5I6    41"  68 

6V983     61  ".20 

5i*-489    73".75 

D'^^a,  Dm  a 

0.00          0.00 

0.00        -0.02 

-0.0 1         +0.06 

-O.OI            ■K>.02 

D^  J,  Dm  6 

40.4 

+0.5 

1 

+0.4 

■K).5 

40.4 

40.5            1 

40.3 

•K).5 

[Eph  la] 
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Mean  Solar 
Date. 


Jan.   0.3 

10.3 
20.3 
30.2 

Feb.  9.2 

19.2 
29.1 
Mar.  10. 1 
20.1 
30.1 

Apr.  9.0 
19.0 
29.0 

May  9.0 
18.9 

28.9 

June  7.9 

17.8 

27.8 

July  7.8 

17.8 

27.7 

Aug.  6.7 

16.7 

26.7 

Sept.  5.6 
15.6 
25.6 

Oct.    5.5 

25.5 
Nov.  4.5 

14.4 

24.4 

Dec.  4.4 

14.4 

243 
34-3 


Sec  6,  Tan  6 
Mean  Place 


D  V  o-.  Dm  a 


ftO  Gasslopein. 

Mag.  4.1 


Right 
Aacenalon. 


h       m 

I    55 

8 

53-15 
52.62    ^^ 

52.05    57 

51.46 

50.86 


59 
60 


50.29 
49.78 

49-35 

49-03 
48.82 

48-75 
48.81 

49.00 

49.33 
49-79 

50.35 
5 1  01 

51.74 
52.52 
53-34 

54-17 

54-99 
5580 

56.56 
57.27 

57.92 

58-49 

58.98 
59.38 


57 

51 
43 
32 
21 

7 

6 

19 

33 
46 

56 

66 

73 

78 
82 

83 

82 
81 
76 
71 
65 

57 

49 
40 


59.68  30 
20 


59.88 
59-98 
59-97 

59.85 
59.62 

59-30 
58.89 
58.41 


10 

I 

12 

23 
32 

41 

48 


Declina- 
tioQ  N. 


+  71  59 


64.7 

65.7 
66.2 

66.1 
65-4 


10 

5 
I 

7 
13 


17 
21 


64.1 
62.4 
60.3 

55-2  ,, 

27 

52.5  ,^ 
49-8  ^7 

47-3  '' 

44-9 
42.9 


24 
20 

17 


41.2 
40.0 

39-3 
39-1 
39-3 

40.1 

41-3 
43 -o 

45-1 
47-5 


12 

7 
2 

2 

8 

12 

17 
21 

24 
28 


30 


50.3 

53-3 
56.6  33 

60.0  34 

63.4  34 
35 

66.9 

70-3  ^^ 
73.6  33 
76.6  3° 

79-4  „ 
23 

81.7 
83.6  ^9 
85.0  -'4 


a  Hydii. 

Mag.  3.0 


3236 
53*-726 


+3-078 
45".76 


Right 
Asceoaion. 


h       m 

I     55 

a 

61.02 

60.64  38 

60.25  39 

59-86  39 
39 


+0.04 
+0.3 


-0.18 
40.5 


59.47 

59-" 
58.78 

58.50 

58.27 
58.10 

58.00 

57-98 
58.04 
58.18 
58.40 

58.69 

59-05 

59-47 

59-94 
60.44 

60.97 
61.51 
62.04 
62.54 
63.01 

6344 
63.81 

64.11 

64.33 
64.47 

64-54 
64.52 

64.42 

64.26 

64.03 

63-75 
63.42 

63.05 


36 

33 
28 

23 

17 
10 

2 
6 

14 
22 

29 

36 

42 
47 
50 
53 

54 
53 
50 

47 
43 

37 

30 
22 

14 
7 


10 
16 

23 
28 

33 
37 


Declina- 
tion S. 


-61  59 


68.5 
69.1 
69.2 

68.6 
67-5 

65.8 

63-7 
61. 1 

58.1 

54-9 

51-4 
47-7 
44-0 
40.2 
36.6 


6 

I 

6 

II 

17 

21 
26 

30 
32 

35 

37 
37 
38 
36 

35 

33-1 
29.8  33 

26.8  3^ 

24.2  "^ 

22.1 


20.5 
19.4 
18.9 
19.0 
19.7 

21.0 
22.8 
25.0 
27.6 

30.4 

33-4 

36.4 

39.4 
42.1 

44-5 

46.5 
48.0 

49.0 


21 
16 

II 

5 
I 

7 
13 

18 
22 
26 
28 
30 

30 
30 

27 

24 
20 

15 
10 


2.130      -1.880 
59'-435    52". 16 


-0.02         +0. 1 1 
+0.3  +0.5 

[Eph  13] 


y  Andromedn  pr. 
Mag.  2.3 


Right 
Ascenaion. 


h       m 
I      58 


29.23 
29.08 
28.90 
28.71 
28.51 


15 
18 

19 
20 

19 


17 


28.32 
28.15 
28.01  ^4 
27.91  '^ 
27-85     t 


27-85 
27.91 

28.03 

28.21 

28.44 

28.72 

29.05 
29.41 

29-79 
30.19 

30.60 

31-00 

31.38 

31-75 
32.10 

32.41 
32.69 

32.93 
33.13 
33-29 

33.41 
33.50 

33-54 
33.54 
33-51 

33-44 

33.33 
33.20 


6 
12 
18 

23 
28 

33 
36 
38 
40 

41 

40 
38 
37 
35 
31 

28 

24 
20 

16 

12 

9 

4 
o 

3 
7 

II 
13 


Declina- 
tion N. 


+41  54 


41.6 
41.8 
41.7 
41.2 

40.4 

39-3 
37-9 
36.4 
34-8 

33-1 

31.5 
30.0 

28.7 

27.7 

27.0 

26.6 
26.6 
27.0 

27.7 
28.8 


2 
I 

5 
8 

II 

14 

15 
16 

17 
16 

15 

13 
10 

7 
4 

o 

4 

7 
II 

13 
30.1 
31-8  '7 

33-7  '^ 

35-8 

38.0 


21 
22 

23 


40.3 
42.7 
45.1 
47-5 

49.8  !3 


24 
24 
24 


52.0 

54-1 
56.0 

57-6 
59-0 

60.1 
60.9 
61.4 


22 

21 

19 
16 

14 
II 

8 
5 


1.344       +0.898 
29V508    28".62 


+0.01 
+0.3 


-0.05 
+0.5 


a  Arletls. 
Mag.  2.2 


Right 
Aacension. 


h  m 
2   2 

2.43 
2.32 

2.19 

2.05 

1. 91 

^77 

-65 

-54 
.46 

.42 

.43 
.48 

-58 

-73 
.92 

2.16 

2.44 
2.74 

3-06 
3.40 

3-75 
4-09 
4.42 

4.73 
5-02 


II 

13 
14 
14 
14 

12 

II 

8 

4 
I 

5 
10 

15 
19 
24 

28 
30 
32 
34 
35 

34 

33 

31 
29 

27 


24 
21 

17 


5-29 

5.53 
5-74 

5-^'  I. 
6.06  '5 

II 
6.17 
6.25 
6.30 
6.31 
6.30 


6.26 
6.19 
6.10 


7 
9 


Declina- 
tion N. 


+  23     2 


56.0 

55.8 

55.4 
54.8 

54-1 

53-3 
52.5 
51-6 
50.8 
50.0 

49.4 
48.9 

48.7 
48.8 

49-1 

49.6 

50.5 
51.6 

52.9 
54.4 

56.1 
57-9 

59.7 
61.6 

63.5 

65.3 
67.0 

68.6 

70.0 

71.3 

72.4 

73-3 
74.1 

74-7 
75-1 

75.4 
75.5 
75.4 


4 
6 

7 
8 

8 

9 

8 

8 
6 

5 

2 

I 

3 

5 

9 
I 

3 
5 
7 

8 
8 

9 

9 

8 

7 
6 

4 

3 
I 

9 
8 

6 

4 
3 

I 
I 


1.087       +0.425 
I2-.549    48".43 


+0.01 
+0.3 


-0.02 
+0.5 
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APPARENT  PLACES  OF  STAES,  1912 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.   0.3 

10.3 
20.3 
30.2 

Feb.  9.2 

19.2 
29.1 
Mar.  1 0.1 
20.1 
30.1 

Apr.  9.0 
19.0 
29.0 

May  9.0 
18.9 

28.9 

June  7.9 

17.8 

27.8 

July  7.8 

17.8 
27.7 
Aug.  6.7 
16.7 
26.7 

Sept.  5.6 
15.6 
25.6 

Oct.    5.5 

15-5 

25.5 
Nov.  4.5 

14.4 

24.4 

Dec.  4.4 

14.4 

243 
34-3 


ft  Trtangnli. 

Mag.  3.1 


Right 
Aacenaion. 


2 


m 

4 


a 

7-97 
7.84 

7.69 

7.53 
7-36 

7.19 
7.04 
6.91 
6.82 
6.77 

6.77 
6.82 

6.93 
7.09 

730 


13 

15 
16 

17 
17 

15 
13 

9 

5 
o 

5 
II 

16 

21 

25 


30 


7-55 

7.85 
8.18  33 

8-53  ii 

8.90  37 
38 
9.28 

9-65  ^^ 

20.01     ^ 

20.36  35 

20.68  32 
29 

20.97 

21.23 

21.46 

21.66 

21.82 


26 

23 
20 

16 

12 


21.94 

22.03  ^ 

22.08  ^ 

22.10  ^ 

22.08  ^ 


22.03 
21.94 
21.83 


9 
II 


Declina- 
tion N. 


+  34  34 


28.4 
28.5 
28.3 
27.8 
27.1 

26.1 
25.0 

23.7 
22.4 

21. 1 

19.8 
18.7 
17.8 
17.2 
16.8 

16.8 
17.1 
17.7 
18.6 
19.8 

21.3 
23.0 
24.8 
26.8 
28.9 

31-0 

33.1 
35-2 
37.2 

391 

40.9 
42.6 
44.0 

45.3 
46.3 

47.1 
47.7 
47.9 


I 

2 

5 

7 
10 

II 

13 
13 
13 
13 

II 

9 
6 

4 
o 

3 
6 

9 
12 

15 

17 
18 

20 

21 

21 

21 
21 
20 

19 
18 

17 

14 

13 
10 

8 

6 

2 


56  CassiopeiA. 

Mag.  6.2 


Right 
Aacenaion. 


h     m 
2      7 


37 
41 


33.29 
32.92 

32.51 
32.08  ^3 

31.65  ^3 
42 

31.23 
30.85 

30.52 
30.26 

30.09 


38 

33 
26 

17 
7 


4 
15 
25 


30.02 
30.06 
30.21 
30.46 
30.80  34 
43 

31.23 
31.74 
32.31 
32.93 
33.58 


51 

57 
62 

65 
66 


34.24 
34.90 

35-54 
36.16 

36.75 

37.28 

37.76 

38.17 
38.52 
38.80 

39.00 
39.12 
39.16 
39.12 
39.00 

38.81 

38.55 
38.22 


66 

64 
62 

59 
53 

48 

41 

35 
28 

20 

12 

4 

4 
12 

19 

26 
33 


Declina- 
tion N. 


4-66  6 


63.4 

64.4 
64.9 

64.8 

64.2 

63.1 
61.5 
59.6 
57.3 
54.9 

52.4 
49.9 
47.5 
45.3 
43.4 

41.9 
40.7 
40.0 

39.8 
40.1 

40.8 
42.0 
43.6 
45.6 
47.9 

50.5 


10 

5 
I 

6 

II 

16 

19 
23 
24 
25 

25 

24 
22 

19 
15 

12 

7 
2 

3 
7 

12 
16 
20 

23 
26 

53-4  Z 
56.4  3^ 
59.6  3^ 
62.8  32 
33 

66.1 

69.3 
72.4 

75.2 
77.8 


6  PeneL 

Mag.  5.4 


Right 
Aaeenalon. 


32 

31 
28 

26 


80.0 
81.8 
83.2 


22 

18 
X4 


h   m 
2   7 


44.45  ,^ 
44.26  '9 

44.03 
43.79 
43.55 


23 
24 
24 
24 


43.31 
43.09 
42.90 

42.76 
42.68 

42.66 

42.70 
42.82 
43.00 

43.25 

43.56 
43.92 
44.32 
44.76 
45.21 

45.67 
46.12 

46.57 
47.00 

47.40 

47.76 
48.09 

48.38 
48.63 
48.83 

48.98 
49.08 

49.14 
49.14 

49.10 


22 
19 

14 
8 


4 
12 

18 

25 
31 

36 
40 

44 

45 
46 

45 

45 

43 
40 

36 

33 

29 

25 
20 

15 

10 
6 
o 

4 
8 


4902 
48.89  '3 
48.71 


18 


Declina- 

UonN. 


+  5039 


42.3 
42.8 

42.9 
42.6 

41.9 


5 

I 

3 

7 
II 


40.8 

39.4 

37-7  ,„ 
35.8  '^ 
33.8  ^^ 


14 
17 


31.9 
30.0 

28.2 
26.7 

25.5 

24.6 
24.1 
24.0 
24.4 

25.1 

26.2 
27.6 

29.3 
31.3 
33.6 

36.0 
38.6 
41.2 

43.9 
46.6 

49.2 

51.7 

54.1 
56.2 

58.1 

59.6 
60.8 
61.6 


19 

19 
18 

15 

12 

9 

5 
I 

4 

7 
II 

14 

17 
20 

23 
24 

26 
26 

27 

27 
26 

25 

24 
21 

19 

15 

12 
8 


S^  Cctt. 
Mag.  4.5 


Right 


h     m 
2      8 

a 
20.04 

19-95 
19.84 

19.71 
19.58 

19.46 

19.34 
19.24 

19.16 

19.12 

19.12 
19.16 

19.25 
19.38 

19.55 


9 
II 

13 

13 
12 

12 

10 

8 

4 
o 

4 

9 

13 

17 
22 


19.77 
20.02 

20.30 

20.60  3° 

32 


25 
28 


20.92 

21.24 
21.56 
21.87 
22.17 

22.45 

22.70 
22.93 

23.13 
23.30 

23.44 

23.55 

23.63 
23.68 

23.70 

23.69 

23.66 
23.60 
23.52 


32 

32 
31 
30 
28 

25 

23 
20 

17 

14 
II 

8 

5 

2 

I 
3 

6 
8 


DeoUna- 
tionN. 


+    826 


6.3 
5.8 
5.2 

4.7 
4.2 

3.8 

3.4 

3.1 
3.0 

3.0 

3.2 

3.6 

4.3 
5.2 

6.3 

7.6 

9.1 
10.8 

12.5 
14.3 

16.2 
18.0 
19.8 
21.4 
22.9 

24.2 

25.3 
26.1 

26.8 

27.2 

27.4 

27.5 

27.4 
27.1 

26.8 

26.4 

259 
25.4 


5 
6 

5 
5 

4 

4 

3 
I 

o 

2 

4 

7 

9 

I 

3 

5 

7 

7 
8 

9 

8 
8 
6 

5 
3 

II 
8 

7 

4 

2 

I 

I 

3 

3 

4 

5 
5 


Sec  <5,  Tan  6 
Mean  Place 


1.2 14      40.689 
i8».i59    i7".39 


+0.01 
+0.3 


-0.04 
+0.5 


2.470      +2.258 
33".6i2    45".23 


1.577       +1.220 
44*.69i     27".o8 


1. 01 1 

20*.025 


+0.148 
3' 


".28 


+0.03        -0.13 
+0.3  +0.5 

[Eph  12] 


+0.02 
+0.3 


-0.07 

40.5 


0.00 
+0.3 


-0,01 
+0.5 


APPARENT  PLACES  OF  STARS,  1912, 


305 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


/* 

>' Triaaciill. 

«7Ceti. 

^  Xrldani. 

Mean  Solar 

Mag.  5.2 

Mag.  4.1 

Mag.  5.7 

Mag.  3.8 

Data. 

1 

Right 

DiBolina- 

Right 

DacUna- 

Right 

DeoUaa- 

Right 

DacUna- 

Atoantion 

tionS. 

AMWiiian. 

tionN. 

Aaoanaion. 

don  S. 

AacanakwL 

tion& 

h     m 

e          * 

h      m 

0 

h       m 

•      t 

h       m 

e        t 

2     9 

-31    7 

2      12 

+  3326 

2      12 

-649 

2      13 

-5154 

Jan.   0.3 

8 
2.23 

^     M 

80.8 

4-57    „ 

37-3    , 

s 

35-77  ,^ 

40.2 
41.0      » 
41.6      J 

s 

23.00 

83.1     . 

10.3 

2.09 

14 
16 

81.8  '^ 
82.4     t 

4.45    " 

37.4    ' 

35.67    ^ 

22.75 ,; 

84.0    9 

20.3 

1.93 

4-3°    t 
4-^4  \l 

3.98    * 

37-2    ^ 

35.55  " 

22.48  ^'^ 

28 
22.20 

21.92  ^ 

84-4    4 

30.2 

1.76 

17 

82.6     ' 

36.8    4 

35.42    \ 

42.1     5 

84.3     ' 

Feb.  9.2 

1-59 

17 

82.3     I 

36.1    I 

35.29  \l 

42.3     , 

83.6    7 

17 

6 

»7 

9 

13 

I 

27 

II 

19.2 

1.42 

8^-7  .„ 

3-8i   ,, 

35-2  ,„ 

35.16 

42.4     , 

2 ^-^5  ,^ 

82.5 

29.2 

1.27 

15 

8°-7   ° 

3.66    5 

34.2    ° 

35.03  ,^ 

T 

42.3     ' 

20 
2^-39  ^, 

80.8  '7 

Mar.  1 0.1 

113 

14 

77-5  ,, 

3-53    ^ 

33.0 

10 
34-93    ° 

34.85  ! 

4»-9    I 
4'-3    J 

22 
20.99  ,^ 

78.7  " 

20.1 

1.02 

1   I 

3.43  '° 
3-37    * 

31.7    3 

76.2  ^5 

30.1 

0.95 

7 

75-4  " 

3°-5  " 

34.80    5 

40.4  ,, 

20.85    4 

73.3    ' 

3 

24 

I 

12 

I 

II 

9 

3» 

Apr.  9.0 

0.92 

^^ 

73-0 

336    ^ 

*9-3  ,„ 

34-79    , 

39-3  „ 

20.76 

7°-2  „ 

19.0 

0.94 

2 
6 

677  ^J 

340  ,„ 

28.3  '° 

27.5  ! 

26.9    * 

34-82    I 

38.0    3 

20.74    ^ 

66.8  34 

29.0 

1. 00 

3.50    ° 

34-90    ° 

36.5  ^ 

20.78    ■* 

63-3  ^^ 

May   9.0 

1. 12 

12 
16 

64-8  ,0 

365  'i 

35-02  " 

34-8    I 

20.88  '** 

59.7  ^t 

'  18.9 

1.28 

61.8  30 

3-85  Z 

26.5    4 

35-18  ** 

32.9  '9 

21.05  '^ 

56.2  35 

21 

30 

25 

0 

20 

21 

23 

35 

28.9 

1.49 

58-8  ,0 

4-^°  ,0 

26.5 

35-38  ,^ 

30-8  „ 

2^-28  ,0 

52-7  , . 

June  7.9 
17.9 

1-74 
2.02 

25 
28 

f,  0    « 

4.39  z 

471  ^! 

26.8    3 
27.4    I 

35-62  ^4 
35.89  '^ 

28.7  " 
26.5  " 

21.89 

49-3  34 
46.2  3' 

27.8 

2.33 

31 

5°-4   ! 

5-42  t 

'»-3  ,1 

36.18  ^9 

^A    ^    22 

22.26     ^^ 

43-5  Z 

July  7.8 

2.66 

33 

48°  ^t 

^9-5  " 

36.49  3' 

22.2 

22.66  ^° 

41.1  »4 

34 

31 

37 

J4 

32 

20 

42 

19 

17.8 

300 

45-9  „ 

5-79  „ 

309  ., 

36.81 

20.2 

23.08 

39.2     , 

27.7 

3-34 

34 

44.2    ^ 

6.16  37 

3^-5    8 

37-"  3' 

^8-3  !^ 

23.51  ^, 

37.7  'I 

Aug.  6.7 

3.68 

34 

43.0  " 
42.2    » 

34-3  \l 

37-43  V^ 

16.7  •'^ 

23.94  ^, 

36.8    9 

16.7 

4.01 

33 

6.86  34 

36-2  '0 

37-73  ^^ 

15.4    ^ 

24.35  ^- 

36.5    3 

26.7 

431 

30 
28 

41-9    ^ 

7.18  3» 
30 

38.2  »*» 
20 

38.01  '« 

25 

TT 

H.3  " 

24.74  ^^ 

36.8    3 

Sept.  5.6 

4-59 

42.1 

748   „ 

40-2  ,„ 

38-26 

13.6 

25.10 

37-6 

15-6 

4.84 

25 

42.7  „ 

7-75  11 

4^-^    0 

38.49  "^ 

13.2    * 

25.42  ^ 

25.68  ^^ 

39.0  2 
4°-8  '! 

25.6 

505 

21 

43-8    ! 

798  'i 

44-^^ 

38.69  ^° 

*3-^    ^ 

Oct.    5.6 

5.22 

17 

45.2  '4 

8.18  ^° 

46.2^ 

38.86  '7 

13-3  : 

25.89  ^l 

43-0  " 

15.5 

5-35 

13 

47°    ; 

8.35 :: 

48.0  1? 

39.00  *4 

13.8    5 

26.05  ^^ 

45.6   ^_ 

10 

20 

13 

17 

II 

7 

9 

27 

25.5 

5-45 

49°  „ 

8.48 

49-7  ,6 
513    ° 

39."    g 
39.19    ° 

14.5    „ 

26.14 

48-3    ,„ 

Nov.  4.5 

550 

5 

5»-»  " 

8.58  '^ 

^5-4    9 

26.18     ^ 

5^-2  !' 

14.4 

5-52 

2 

53.3  " 

8.64  * 

52.7    4 

39.23    , 

16.4  '^^ 

26.16     ^ 
26.08     * 

54.1  ' 

24.4 

5.50 

2 

55-4  " 

8.67  3 

53-9    ! 

39.24    , 

17-5 

56-8  'I 

Dec.  4.4 

5-45 

5 

57.4  'I 

8.66     ' 

54-9    a 

3923    ' 

18.6  " 

25.96  " 

59-3  \i 

8 

19 

4 

8 

4 

10 

17 

22 

14.4 

5-37 

59-3  „ 

8.62 
8.54     ' 

55-7    , 

39-19    g 
39-13     » 

19.6 

^5-79  ,^ 

61.5  „ 

24-3 

5.26 

II 

60.8  '5 

56.2    5 

20.6 

25.59  '^ 

63.2  '7 

34-3 

5.13 

13 

62.0  " 

8.44   '** 

56.4  ' 

39.05 

21.5       ^ 

25.35  ""^ 

64.5  '3 

Sec  <5,  Tan  6 

1. 1 68       -0.604 

1. 198            +0.660 

1.007      -0.120 

1.621      -1.276 

Mean  Place 

i*.7 

18    7i".66 

4-.699    26" .48 

35'.58o    38".37 

2 1 '.849   69^.44 

D^a,  D«a 

-0.01         +0.03 

+0.01         -0.04 

0.00          -fO.OI 

-0.02       +0.07 

jy^A^l}^d 

•K5.3 

• 

+O.S 

•W.3 

+0.5 

+0.3 

-K).5 

+0.3 

+0.5 

1912- 


•20 


[Eph  la] 
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APPARENT  PLACES  OF  STAES,  1912. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.   0.3 

10.3 
20.3 
30.2 

Feb.  9.2 

19.2 

29.2 

Mar.  1 0.1 

20.1 

301 

Apr.  9.0 
19.0 
29.0 

May  9.0 
18.9 

28.9 

June  7.9 

17.9 

27.8 

July  7.8 

17.8 
27.7 
Aug.  6.7 
16.7 
26.7 

Sept.  5.6 

15-6 

25.6 

Oct.   5.6 

15-5 

25.5 
Nov.  4.5 

14.4 

24.4 

Dec.  4.4 

14.4 

24-3 
34.3 


o  Cett. 
Var.  1.7-9.6 


RiRht 
Aacansion. 


h       m 
2      14 


Sec  «^,  Tan  <J 
Mean  Place 


54-17 
54-07 
53-96 

53.83 
53-70 

53.57 

53.45 

53.34 
53-26 

53.21 

53.20 

53.23 
53.30 

53.42 
53.58 

53.79 
54.03 
54.30 
54.59 
54.89 

55.21 
55.53 
55.84 
56.13 
56.41 

56.67 

56.90 
57.10 

57.27 
57.41 

57.52 
57.60 

57.65 

57.67 
57.66 

57-63 
57.57 
57.49 


o 
I 

3 
3 
3 

2 
I 
8 

5 
I 


3 

7 
12 

16 

21 

24 

27 
29 

30 
32 

32 

31 
29 

28 

26 

23 
20 

17 

14 
II 

8 

5 

2 

I 


6 

8 


DacUna- 
kion  S. 


-322 


36.6 

37.4 
38.0 

38.5 
38.8 

39.0 
39.0 

38.7 
38.3 
37.7 

36.8 

35.7 

34.4 
32.8 

31. 1 

29.2 
27.2 

25.1 
23.0 

21.0 


9.0 
7.2 

5-5 

4.1 
3.0 

2.1 
1.6 

1.3 

1.3 
1.6 

2.1 
2.8 

3.7 
4.6 

5.5 

6.5 

7-4 
8.2 


8 
6 

5 

3 

2 

o 

3 

4 
6 

9 

II 

13 
16 

17 
X9 

20 
21 
21 
20 
20 

18 

17 

14 
II 

9 

5 

3 
o 

3 
5 

7 

9 

9 

9 
10 

9 

8 


1 .002       -0.059 
54'.oo5    36" .02 


0.00 
+0.3 


0.00 
+0.6 


Mag.  5.4 


Right 
Aacanaion. 


h 

2 


m 
18 


a 

31-37 
31.24 
31. II 
30.96 
30.80 

30.64 

30.50 

30.37 
30.26 

30.19 

30.16 

30.17 
30.23 

30.34 
30.49 

30.69 

30.92 

31.19 

31.49 
31.81 

32.13 
32.46 

32.79 
33-10 
33-40 


34-55 
34.63 
34-67 
34-67 
34.64 

34-58 
34-50 
34.39 


13 

13 

15 
16 

16 

14 

13 
II 

7 
3 

I 

6 

II 

15 
20 

23 
27 

30 

32 
32 

33 
33 
31 
30 

27 


33-67 
33-92  l^_ 

34-13 
34.30 

34-44 


21 

17 
14 
II 


8 

4 
o 

3 
6 

8 
II 


Daolina- 

tionS. 


Mag.  4.3 


Right 
Aacension. 


—  24  12 


64.1 
65.1 
65.8 

66.2 
66.2 


10 

7 

4 
o 

4 


7 
II 


65.8 

65.1 

64.0 

62.6  '^ 

60.9  '7 
20 

58.9 
56.6 

54.2 
51.6 

48.9 


23 

24 
26 


27 
28 


46.1 

43.3 
40.6 

38.0 
35.7 

33.6 

31.8 

30.4 

29.4 
28.8 

28.7 
29.0 
29.7 
30.8 
32.2 

33.9 
35.8 

37.7 
39.6 

41.5 

43.2 
44.7 
45-9 


28 

27 
26 

23 
21 

18 

14 
10 

6 
I 


1.097       -0.450 
30».922    57"-36 


-0.0 1  4O.02 

+0.3  40.6 

[Bph  xa] 


h       m 
2      20 


a 

13.36 
12.83 

12.27 

11.70  ^_l 

II. 14 


53 
56 


56 

55 


10.59  ^^ 
10.08  5^ 

9.63  ^^ 
9.24 

8.93 


39 

31 

22 


8.71 
8.58 

8.55 
8.63 
8.81 

9.09 

9.46 
9.92 

0.45 
1.04 

1.68 

2.33 

2.99 

3-64 
4.26 


13 
3 
8 

18 

28" 

37 
46 

53 

59 
64 

65 
66 

65 
62 

56 


50 

42 


o 
10 
20 


Declina- 
tion S. 


t  CasBiopelae. 
Mag.  4.6 


-69  3 


4.82 

5.32 

5-74  ,, 
6.06^^ 

6.28  " 
12 

6.40 

6.40 

6.30 

6.10 

5-80  5^ 

38 1 

^•^'  45 
4-97  ^^ 

4-46  5' 


50.2 
51-0 
51.3 
50.9 
49.9 


8 

3 

4 
10 

X5 


20 

25 
29 


48.4 
46.4 

43.9 
41.0 

37-8  32 
35 

34-3 
30.6  37 

26.8  3^ 

23.0  3* 

19.3 

15.7 
12.3 

9.2 

6.5 
4.2 

2.4 

1.2 
0.6 
0.6 
I.I 


37 
36 

34 

31 

27 

23 
18 

12 
6 
o 

5 
12 


18 
22 
26 


2.3 

4.1 

6.3 
8.9 

II.8  '9 

31 

H-9  ,, 

18.0  3' 

21. 1  31 
30 


24.1 
26.7 

28.9 
30.6 
31.8 


26 
22 

17 
12 


2.798  -2.613 
io».726  34".63 


-0.04 
-K).3 


•10.14 
4o*6 


Right 
Aaoenaion. 


h 
2 


m 
21 


a 
47.88 

47-51  37 
47-10^' 
46.66  ^ 

46.20  ^^ 

45 

^5-75 

45.33  zl 

44.68  ^9 
44.48^^ 


44.37 
44.38 

44.49 
44.71 
45.04 


II 

I 

II 
22 

33 
42 


45.46 
45.97 " 

46.54 
47.16 

47.82 


57 
62 

66 
68 


48.50 
49.19 

49.87 
50.52 

51.14 


69 
68 

65 
62 

58 


51.72 
52.24 
52.70 
53.10 

53.43  r^ 


52 
46 
40 


53.67 
53.83 
53.91 
53.90 
53.81 


24 
16 

8 
I 

9 
17 


53.64 
53-39  It 
53.07  ^ 


Declina- 
tion N. 


+  67    O 


45-1 

46.3 
47.0 

47.1 
46.7 

45.8 

44.4 
42.6 

40.4 

38.0 

35.5 
33.0 

30.6 

28.3 

26.3 

24.6 

23.3 
22.4 

22.0 

22.1 

22.6 

23.5 
24.9 

26.7 

28.8 

31.3 
34-0 
37-0 
40.1 

43-3 


12 

7 

I 

4 
9 

14 
18 

22 

24 
25 

25 

24 

23 
20 

17 

13 

9 

4 
I 

5 

9 

14 
18 

21 
25 

27 
30 
31 
32 
32 


32 


46.5 

49.7  ,, 

52.8  3' 

55.7  II 
58.4  II 

60.8 

62.8  ^^ 

64.3  '^ 


2.561      +2.357 
47*.998    26".85 


•fo.04 

•K>.3 


-ai3 

40.6 
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Mean  Solar 
Date. 


Jan.   0.3 

10.3 
20.3 
30.2 

Feb.  9.2 

19.2 

29.2 

Mar.  10. 1 

20.1 

301 

Apr.  9.1 
19.0 
29.0 

May  9.0 
18.9 

28.9 

June  7.9 

17.9 

27.8 

July   7.8 

17.8 
27.8 
Aug.  6.7 
16.7 
26.7 

Sept.  5.6 
15.6 
25.6 

Oct.    5.6 

15-5 

25-5 
Nov.  4.5 

14-5 
24.4 

Dec.   4.4 

14.4 

24.3 
34-3 


Sec  <J,  Tan  cJ 
Mean  Place 


D'l^  a,  Dm  a 


S^  Ccti. 

Mag.  4.3 


Right 
Ascension. 


h       m 
2      23 

s 
28.79 
28.70 
28.59 
28.47 

28.33 


9 
II 

12 

14 
13 


28.20 
28.08 
27.97 
27.88 

27.83 

27.81 

2783 
27.90 

28.02 

28.18 

28.39 
28.63 
28.90 
29.19 
29.50 

29.82 

30.14 
30.45 
30-76 
31.05 

31.31 
31.55 
31.76 

31.94 
32.10 

32.23 

32.32 

32.38 
32.42 

32.43 

32.41 
32.36 
32.28 


12 
II 

9 

5 


7 
12 

16 

21 

24 

27 
29 

31 
32 

32 

31 

31 

29 
26 

24 
21 

18 

16 

13 

9 
6 

4 
I 

2 

5 
8 


Declina- 
tion N. 


+    83 


61.4 
60.8 
60.3 
59.8 
59.3 

58.9 
58.6 

58.4 
58.3 
58.3 

58.5 
58.9 
59.6 
'60.5 
61.6 

62.9 

64.3 
65.9 
67.6 

69.4 

71.3 
73.1 
74.8 
76.4 

77.8 

79.0 
80.0 
80.8 
81.4 
81.8 

82.0 

82.0 

81.8 

81.5 
81.2 

80.7 
80.2 

79.7 


6 

5 
5 
5 
4 

3 

2 

I 
o 

2 

4 

7 

9 
I 

3 

4 
6 

7. 
8 

9 

8 

7 
6 

4 


10 
8 
6 

4 

2 

o 

2 

3 
3 
5 

5 
5 


i.oio      40.142 
28*.685    58".04 


0.00 
+0.3  . 


-o.oi 
+0.6 


(f  Ccti. 

Mag.  4.8 


Right 
Ascension. 


h       m 
2      27 

8 
55.28 

55.17 
55.05 
54.91 

54-77 


54.62 
54.48 
54.36 
54.26 

54.19 

54.16 
54-17 

54-22 

54.32 
54.46 


II 

12 

14 
14 
15 


14 

12 
10 

7 
3 

I 

5 
10 

19 

54.65  ^, 
54.88     3 

55.14 
55.42 
55.72 


56.04 

56.36 
56.67 

56.98 

57.27 

57.54 
57-78 

57-99 
58.17 
58.32 

58.44 

58.53 

58.59 
58.61 

58.60 

58.56 

58.49 
58.40 


28 

30 
32 

32 
31 
31 
29 
27 

24 

21 

18 

15 
12 

9 
6 

2 


7 
9 


Declina- 
tion S. 


-1537 


52.8 

53.8 

54.5 
55.0 

55.2 


10 

7 

5 

2 

I 


55.1 
54.7 
54.0 

53.1 

51.8  '3 

15 

50.3 

48.5 

46.5 

44.3 
42. D 


18 
20 
22 

23 
24 


39.6 
37.1 

34-6 
32.2 

29.9 

27.8 
26.0 

24.5 

23.3 
22.4 

21.9 
21.9 
22.2 
22.9 

23.9 


25 

25 

24 

23 
21 

18 

15 
12 

9 
5 

o 

3 

7 
10 

12 


14 


25.1 
26.5 
28.0  '5 
29.6  '^ 

3I.I 


15 
15 


32.6 

33.9 
35-0 


13 
II 


1.038      -0.280 
54«.909    48".98 


0.00         +0.01 
40.3  40. 6 

[Eph  12] 


86  H.  CassiopeiflB. 

Mag.  5.3 


Right 
Ascension. 


m 


2      29 

8 
38-52 
38-03 

37-47 
36.87 
36.25 


49 
56 
60 
62 
61 

57 
50 
42 
30 
17 

4 
10 

24 
38 

50 

61 
70 
76 
82 

85 

86 
86 
84 
80 

74 

68 
60 
52 
42 
33 

22 
II 

I 
12 

23 
45-22 
44.88  34 


3564 
35.07 

34-57 
34.15 
33.85 

33.68 

33.64 
33-74 
33-98 
34.36 

34.86 

35.47 
36.17 
36.93 
37.75 

38.60 
39.46 

40.32 
41.16 

41.96 

42.70 
43.38 
43.98 
44.50 
44.92 

45.25 

45.47 
45.58 

45.57 
45.45 


44.44 


44 


Declina- 
tion  N. 


+  72  25 


82.0 

83.5 
84.4 
84.7 
84.5 

83.7 
82.4 

80.6 

78.4 
76.0 

73.4 
70.7 

68.1 
65.6 

63.3 

61.4 

59.8 

58.7 
58.0 

57.8 

58.0 
58.8 
60.0 
61.6 
63.6 


15 

9 

3 
2 

8 

13 
18 

22 

24 
26 

27 
26 

25 
23 
19 

16 
II 

7 

3 

2 

8 
12 
16 
20 

24 


27 
29 


66,0 
68.7 
71.6 
74.8  3^ 
78.1  33 
33 
81.4 
84.8  34 
88.1  33 
91-3  ^^ 


94.2 

96.8 

99.0 

100.8 


29 
26 


22 
18 


3.314   43.160 
38".442  63". 06 


40.05 
40.3 


-0.17 

-^0.6 


VCcti. 

Mag.  5.0 


Right 
Ascension. 


h 
2 


m 
31 


5.41 
5.32 
5-22 

5.09 
4.96 

4.82 

4.69 
4.57 
4.48 
4.42 

4.40 
4.42 

4.48 

4.59 

4.74 


9 
10 

13 
13 

13 
12 

9 
6 


2 

6 

II 

15 
19 


24 
26 
29 


4.93 
5.17 
5.43 
5.72 
6.02  3° 
32 

^•34  „ 
6.66  32 

6.97  ^' 
7.28 

7.56 


7.83 
8.07 

8.29 

8.48 

8.64 

8.77 
8.87 

8.94 
8.98 

8.99 

8.97 

8-93 
8.86 


31 
28 

27 


24 
22 

19 
16 

13 

10 

7 

4 
I 


4 
7 


Declina- 
tion N. 


+  5  12 


38.0 

37.4 
36.8 

36.3 

35-9 

35.6 

35-3 
35.2 
35-2 
35.4 

35.8 

36-4 
37.2 
38.2 

39-4 

40.8 
42.4 
44.1 

45-9 
47.7 

49.6 

51.4 

53.1 
54-6 

55.9 

57.0 

57.9 
58.6 

59.0 
59.2 

59.2 

59.0 
58.6 

58.1 

57.6 

57.0 

56.4 
55.8 


6 
6 

5 
4 
3 

3 
I 

o 

2 

4 

6 

8 

10 

13 

H 

16 

17 
18 
18 

19 

18 

17 

15 

13 
II 

9 

7 

4 

3 

o 

3 

4 

5 

5 
6 

6 
6 


1.004   40.091 
i5'.24i  35".30 


0.00 
40.3 


-0.01 
-►0.6 
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M«an  Solar 
Data. 


Jan.   0.3 

10.3 
20.3 
30.2 

Feb.  9.2 

19.2 
29.2 
Mar.  10. 1 
20.1 
30.1 

Apr.  9,1 
19.0 
29.0 

May  9.0 
18.9 

28.9 

June  7.9 

17.9 

27.8 

July  7.8 

17.8 
27.8 
Aug.  6.7 
16.7 
26.7 

Sept.  5.6 
156 
25.6 

Oct.    5.6 

15-5 

25.5 
Nov.  4.5 

24.4 
Dec.  4.4 

14.4 

24-3 
34-3 


Sec  <J,  Tan  S 
Mean  Place 


D'^  a,  Dm  a 


/iHydd. 
Mag.  5.3 


Right 


h 
2 


m 

33 


t 

36.55 

35-41 
34.20 

32.97 
31.74 

30.55 

29.43 
28.41 

27.52 

26.77 

26.19 
25.78 
25.57 
25.55 
25.73 

26.10 
26.65 

27.37 
28.24 

29.24 

30.34 
31.50 


114 
121 
123 
123 
119 

112 

102 

89 

75 

58 

41 
21 

2 

18 

37 

55 
72 

87 
100 

no 

116 
120 


3^-70^^^ 
33.89"^ 
35.04 


36.10 
37.06 
37.86 
38.48 
38.90 

39." 
39.10 

38.86 

38.41 

37.76 

36.94 
3596 

34.87 


"5 
106 

96 
80 
62 

42 
21 


24 

45 

65 
82 

98 
109 


Declina- 
tionS* 


-7929 


51.7 
52.6 

52.8 

52.5 
51.5 

50.0 

47.9 
45.4 
42.5 
39.3 

35.8 
32.1 
28.4 
24.6 
20.8 


9 

2 

3 
10 

15 

21 

25 
29 

32 

35 

37 
37 
38 
38 
36 


33 


17.2 

13.9 

10.8  3^ 

8.1  ^7 

5.9 


22 
17 


4.2 

3.0 
2.4 

2.4 
3.0 


12 
6 
o 
6 

12 


18 
22 
26 


4.2 
6.0 
8.2 

10.8 

13.8  3° 

32 

17.0 
20.2 

23.3 

26.3 

29.0 


32 

31 
30 

27 

22 


31.2 
33.0 
34.2 


18 
12 


5.483         -5.391 

30".48i    36".5i 


-0.09 
+0.3 


+0.28 
+0.6 


vArletis. 

Mag.  5-4 


Right 
Aaeanskm.] 


h       m 

2    33 

49.08 
48.98 
48.87 

48.73 
48.59 

48.44 
48.30 
48.17 
48.07 
48.00 


o 

I 

4 
4 
5 

4 

3 
o 

7 
3 


47.97     . 

47.99  . , 
48.06    ' 

48.17  " 
48.34  II 

48.55  ^. 
48.80  II 

49.08 
49.38 
49.71 


28 
30 
33 
34 


50.05 

50.39 
50.72 
51.04 

51.35 

51.64 
51.90 
52.13 
52.34 
52.52 

52.66 

52.78 
52.86 

52.91 
52.93 


34 
33 
32 

31 
29 

26 

23 
21 

18 
14 

12 
8 

5 

2 


52.91  , 

52.87  t 
52.80  7 


Deelina- 
tionN. 


+  21  34 


60.7 
60.5 
60.3 

59.9 
59.3 

58.7 
58.0 

57.4 

56.7 
56.0 

55.5 
55.2 
55.0 
55.0 
55.3 

55.8 
56.6 

57.5 

58.7 
60.1 

61.6 
63.2 

64.9 

66.6 
68.2 

69.8 

71.3 

72.7 

73.9 
75.0 

76.0 
76.8 

77.4 
77.9 
78.3 

78.5 
78.6 

78.5 


2 

2 

4 
6 

6 

7 
6 

7 
7 
5 

3 

2 

o 

3 
5 

8 

9 

2 

4 
5 

6 

7 

7 
6 

6 

5 

4 
2 


8 
6 

5 

4 

2 

I 
I 


1.075      +0.396 
48-.998    52".95 


+0.01 
+0.3 


-0.02 
+0.6 
[Eph  la] 


<f  Cell. 

Mag.  4.0 


Right 


h      m 

2     34 

58.47 

58.39 
58.28 

58.15 
58.02 


8 


57.88 

57.75 
57.63 
57.54 
57.48 

57.45 
57.46 

57.51 
57.61 
57.76 

57.95 
58.17 
58.43 
58.71 
59.01 

59.33 

59.64 

59.95 
60.25 

60.54 

60.80 
61.05 
61.27 
61.46 
61.62 

61.75 
61.86 

61.93 

61.97 

61.98 

61.97 
61.92 
61.85 


II 

13 
13 
14 

13 
12 

9 
6 

3 

I 

5 
10 

15 
19 

22 
26 
28 

30 
32 

31 

31 

30 
29 

26 

25 
22 

19 
16 

13 

II 

7 

4 
I 


5 
7 


Deelina- 
tion  S. 


e        f 

—    02 


60.8 
61.5 
62.1 
62.6 
63.0 

63.3 

63.4 

63.3 
63.1 

62.6 

61.9 
,61.0 

59.9 
58.6 

57-1 

55.4 
53.6 

51.7 
49.7 
47.7 

45.8 
44.0 

42.3 
40.9 

39.7 

38.7 
38.0 

37.6 

37.5 
37.6 

37.9 

38.4 

39.1 

39.9 
40.7 

41.6 

42.4 
43.2 


7 
6 

5 
4 
3 

I 
I 
2 

5 
7 

9 
II 

13 
15 
17 

18 

19 
20 

20 
19 

18 

17 

14 
12 

10 

7 

4 
I 


5 

7 
8 

8 
9 

8 
8 


1. 000      -0,001 
58*.242    6i".9i 


0.00 
+0.3 


000 

40.6 


^Penei. 

Mag.  4.2 


Right 
Ascenaion. 


h  m 
2  38 
t 

10.97 

10.81 

10.61 

10.39 

10.15 


16 
20 
22 

24 
23 


9.92 
9.69 
9.49 
9.32 
9.20 

9.15 

9.15 
9.22 

9.36 

9.57 


23 
20 

17 
12 

5 

o 

7 

14 
21 

27 

9.84  „ 
0.16  3^ 

0.53  ^^ 

0.93 

1.36 


1.80 
2.25 
2.69 
3.12 

3.53 


40 

43 
44 


45 
44 
43 
41 
39 


3.92 
4.28 

4.60  3^ 

4.88 

5.12 


36 


28 
24 


5.32 
5.47 
5.57 
5.63 
5.64 

5.60 

5.51 
5.38 


20 

15 
10 

6 

I 

4 

9 
13 


Declina- 
tion N. 


+  4851 


39.9 
40.6 

41.0 

41.0 

40.6 

39.8 
38.7 
37.3 
35.7 
34.0 

32.2 

30.4 
28.7 

27.2 
25.9 

24.9 

24.3 
24.0 

24.0 

24.4 

25.2 
26.3 

27.7 
29.4 
31.3 


7 

4 
o 

4 
8 

II 

14 
16 

17 
18 

18 

17 
15 
13 
10 

6 

3 
o 

4 
8 

II 

17 
19 
21 


23 
23 
24 


33.4 

35.7 
38.0 

40.4 

42.8  ^^ 
24 

45.2 
47.6 

49.8 

51.9 
53.8 


24 

22 

21 

19 

17 


55.5 
56.8 

57.8 


13 
10 


1.520   +1.145 
io«.945  24". 95 


40.02 

40.3 


-0.06 
+0.6 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


e  Hydil. 

y  Ceti  5eg. 

TT  Ceti. 

jt^Ceti. 

Mag.  4.3 

Mag.  3.7 

Mag.  4.4 

Mag.  4.4 

Moan  Sdar 

• 

Dato. 

Right 

DMlina- 

Rigbt 

D«cliiia-  : 

Aigbt 

Declfaia-  1 

Right 

Declina- 

1 

AMention. 

donS. 

AaQeoBlon. 

iionN. 

Aaoeatlon. 

tlonS. 

Aaosnsion. 

tion  N. 

i 

h        m 

e       t 

h        m 

•      ' 

h        m 

0           ' 

h       m 

• 

1 

2      38 

-68  38 

2      38 

-1-251 

2     39 

-14 13 

2      40 

+  944 

Jan.   0.3 

16.69  ,, 

52.2  „ 

8 

44.58 

57-8    , 

56.41    ^ 

54-1  ,„ 

• 

"•14    a 
11.06    " 

39.8 

10.3 

16.18  5^ 

53.3  ' 

44.49  „ 

57-1    I 
56.5    t 

56.32  /^ 

55-1  '° 
55-9    * 

39.4  : 

20.3 

15.64  ^;J 

53-8    5 

44.38    ' 

56.20  " 

^0-95  " 

38.9  I 

30.3 

15.07  57 

53-7    ' 

53.1  ! 

44.26    ^ 

56.0    5 

56.06  '^ 

56-4    5 

10.83  " 

38.4  I 

Feb,  9.2 

14.50  57 

44.^3  ^ 

55.6    4 

55.92    t 

56.7    ^ 

10.70    ^ 

37-9    , 

55 

13 

14 

3 

15 

0 

H 

4 

19.2 

^3.95 

5^-S  ,R 

43-99  „ 

55.3    , 

55.77  ,, 

56.7    , 

10.56 

37.5     . 

29.2 

13.42  ll 
12.94  I. 

50.0  .- 

43.86    3 

55.1     ' 

55.62    5 

56.4    ^ 
55-8    I 

10.42  ^ 

37.1  ; 

Mar.  10. 1 

47.8  " 

43-74  ,„ 

55.1    ° 

55-49  ,^ 

10.30  " 

36.9  I 

20.1 

12.51  ^3 

45.1  '^ 

43.64 '! 

55.2    ' 

55-38  " 
55-30    ° 

54.9  J 

10.20 

36.7  ' 

30- 1 

12.16  ^5 

42.0  3» 

43-57    , 

55.5    , 

53.8    ' 

10.13  ! 

36.6  I 

27 

34 

3 

5 

4 

J4 

3 

2 

Apr.  9.1 

11.89 

T  T 

38.6 

43-54    , 

56.0 

55-26 

52.4  „ 

10.10 

36.8 

19.0 

11.72     7 
11.64 

35.1  ^^ 

43-55    ' 

56.7    I 

55-26    ° 

5°-7    0 

lO.II      * 

10.17  ^ 

37.1  ^ 

29.0 

3»-4'J 

43-60    5 

57.6    9 

55-30   ♦ 

48.8  '9 

37.6  = 

38.4 ; 

May  9.0 

11.67^^ 

27-6  % 
23.8  3» 

43-70  ^ 

58.8  " 

55-39  ,; 

46.7 

10.27  ;^ 

19.0 

11.80  '3 

43.84  ^ 

60.1  '3 

55-52    I 

44-4'^ 

10.42  '5 

39.3 ., 

23 

37 

19 

«5 

18 

23 

19 

II 

28.9 

12.03 

20.1 

44.03  „, 

61.6 

55-70 

42.1 

10.61 

40.4 . , 

June  7.9 

12.35  ^^ 

16.6  35 

44='5  " 

63.3  ]l 

22 

55-92  " 

39.7  „ 

10.84  ""^ 

4-8  4 

17.9 

12.77  _ 

^3-4  ^f 

44-51  ll 

^5'    ! 

56.17  It 

37.2  ^5 

II.IO^^ 

43.2    4 

27.8 

13.26  ^9 

^°-5  ! 

44-79  „ 

^•9    f 

56.44  'I 

34.8  ^4 

11.39^^ 

44-9  \l 

July  7.8 

13.81  f£ 
60 

8.1  ="> 

20 

45-09  ^ 
3, 

68.8  '9 
18 

56-74  ^'^ 

3« 

32.6  '=* 

21 

11.70  ^ 

32 

46.6  '7 

17 

17.8 

'^•♦'  63 

6.1 

45-40 

70.6    „ 

7^-4 : 

57.05  ,. 

3°-5  ,- 

12.02 

48.3  ,, 

27.8 

4.6 '5 

45.72  3 

57-37  :. 

28.6  '9 
^7-°  ., 

12.34  f , 

50.0    7 

Aug.  6.7 

15.69  ll 

3-^    , 

4603  11 

74-1    7 

57-68  3 

12.66  3' 

51.7  11 

16.7 

^6-34  ^^ 

3-6    ! 

46-33  f° 

75-6  ^ 

57-99  ,' 

25.7  'I 

"•97  ^' 

53-2    i 

26.7 

16.96  ^» 

4.0   * 

46.62  ^9 

76.9  '3 

58.28  'I 

24.8    9 

13.26  11 

54.6    4 

57 

9 

27 

10 

28 

5 

28 

13 

Sept.  5.7 

^7-53  „ 

4-9  „ 

46.89 

77-9    » 
78.7    * 

58.56    ^^ 

24.3     , 

^^'54  ,, 

55-9  ,„ 

15-6 

18.05  5» 

6-4  !f 

47.H  ^^ 

58.81    ^5 

24.2     ' 

^3.79  11 

56.9  'I 

25.6 

18.50  45 

8-5!! 

47.36  11 

79.2    I 

22 
59.03 

24-4    I 

^^•^^  ^n 

57.8    9 
58-4   ^ 

Oct.    5.6 

18.86  36 

11.0  '5 

47.56  ^° 

79-5    X 

59.22    ]l 

25.0    ° 

14.22  ]^ 

15.5 

19.12     ^^ 

13.9  '^ 

47.73  ,, 

79-5    t 

59.38    ^^ 

25-9 .: 

14.39  '^ 

58-8    * 

16 

30 

13 

2 

13 

11 

14 

2 

25-5 

19.28 

^^•9  „ 

47.86 

79.3      , 

59- 5 1  ^^ 

27-0  ,^ 

14.53  „ 

59-0 

Nov.  4.5 

19-33    , 

20.1  3» 

47.96  •« 
48.04    I 

79.0      ^ 

59.61  '^ 

28.4  '4 

14.64  " 

59.1    - 

145 

19.28    5 

23.3  3' 

78.5      ^ 

77.9  ! 

59.68    7 

29-9  !^ 

14.73    ^ 

59.0  , 

24.4 

»9"  't 

^^•4  I' 

48.09    5 

59.71    ^ 

3-4    ^ 
33-0    ° 

^4.78  i 

58.8  ' 

Dec.  4.4 

18.87  '5 

29.2  ^» 

48.11     I 

77.2  7 

5972    ^ 

14.80  ^ 

58.5  I 

34 

24 

2 

7 

3 

15 

0 

4 

14.4 

^^•53  ,, 

3^-6  ,„ 

48.09 

76.5  ^ 

59.69     ^ 

34.5  „ 

14.80 

58.1 

24.4 

^«-"  1« 

33-6   ° 

48.05  :^ 

75.8  7 

59.64    I 

35.8  \l 

14.76  4 

57-7  ; 

34-3 

17.63  ** 

35.0  '4 

47.98  7 

75.1  ^ 

59.55    ^ 

37.0  " 

14.69  ' 

57-2    ^ 

Sec  <J,  Tan  A 

2.746     -2.557 

1. 001  40.050 

1.032       -0.254 

1. 015  40.172 

Mean  Place 

I3'.894    38".03 

44'.347    55  ".62 

56' .000    5 1 ".22 

io».957    35".52 

DVa,  Dm  a 

-0.04        +0.13 

0.00           0.00 

0.00            +O.OI 

0.00           -O.OI 

I>^6,D^6 

+0.3 

+0.6            1 

-K>.3 

-K).6         1 

■K).3 

+0.6           1 

+0.3 

+0.6 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


ri  Persei. 

41  AiletlB. 

>^  Fomacls. 

(T  Arietta. 

Mag.  3.9 

Mag.  3.7 

Mag.  4.5 

Mag.  5.5 

Mean  Solar 

Date. 

RiRht 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

°  Declioa- 

Ascension. 

tion  N. 

AtceasioD. 

tion  N. 

Ascension. 

tion  S. 

Ascension. 

tioDN. 

h        m 

0        ' 

h       m 

0       f 

h       m 

e         * 

li       m 

. 

2     44 

+  5531 

2     44 

+  2653 

2    45 

-  32  45 

00 

2     46 

+  1443 

Jan.   0.3 

s 

16.26 

679 . , 

8 

48.12 

63.8 

s 
2521 

98.1,, 

s 

38.07  . 
37.99  ,„ 

17.6 

10.3 

16.06  ="* 

69.0  " 

48.03    ' 

63.8  ° 

25.07  ^ 
24.73  ^ 

99.4  '3 

17.3     f 

20.3 

15.82  \\ 

69.6  \ 

47.91  " 

63.7  ; 

100.3 

37.89  ° 

16.9    4 

303 

'5-55    ! 

69.8  =* 

47.77  Z 

63.4  ^ 

100.8    3 

37.76  3 

16.5    4 

Feb.  9.2 

15.26  "9 

69.5  ^ 

47.61  '^ 

63.0  \ 

24.54  ^ 

100.8  ° 

37.62    4 

16.0    5 

29 

7 

16 

6 

19 

4 

15 

5 

19.2 

1497  ,g 

68.8 

47.45  ,. 

62.4    ^ 
61.6     * 

60.8     ° 

24.17  ! 

100.4   „ 
99.6  ,^ 

37-47  - . 

15.5     . 

29.2 

14.69  'J 

67.7  " 

47.30    f 

37-33  ,; 

15.0    5 

Mar.  10. 1 

14.44    5 

66.2  '5 

47.16  '4 

24.00    ' 

98-4  " 

37.21 

14.6    4 

20.1 

21 

^4-5 !! 

47.04  ' 
46.96    ^ 

60.0 

23.85  ;^ 

96.8  '^ 

37."  '° 

14.2    * 

30.1 

14.07  '^ 

62.6  '9 

59.1     \ 

23.74 " 

94-9^^ 

37.04    I 

14.0 

9 

20 

4 

8 

7 

23 

4 

I 

Apr.  9.1 

13.98 

60.6 

46.92 

58.3  , 

23.67 

92.6 

37.00 

13.9    „ 

19.0 

13.97   , 

58-5  '^ 

46.93    ' 
46.99  „ 

57.6  \ 

23.64  3 

0  c 

90.1  J 

^7-3  '" 

37.00    ° 

13.9    ° 

29.0 

14.04  ,^ 

5^-5    ° 

57.1  , 

23.66  ^ 

37.05    * 

14. 1      . 

May  9.0 

14.18  '1 

54-^    6 

47.10  " 
47.26  '<^ 

56.8  3 

23.73  ,^ 

84.4'' 

37.15    ° 

^4-5    * 

^5-^     8 

19.0 

22 
14.40 

53-0  '^ 

56.7  \ 

23.85 " 

81.33 

37.29  ,„ 

29 

H 

20 

3 

17 

31 

»9 

28.9 

14.69 

51.6 

47.46 

56.9 

24.02 

78-2,, 

37.48 

15.9  ,, 

June  7.9 

15.04  35 

500 

"^^^i  ^x 

57.3  : 

24.23 ,, 

75-^ ',0 

37.71     3 

37-97    ' 

17.0  " 

17.9 

1544  \, 

50.0     ^ 

48.00  ^9 

58.0  7 

^4-48  'f 

69.3^* 

18.3     3 

27.8 

15.89^^ 

49-7    ^ 

4^-31  3; 

58.9  ' 

24.77 ,; 

38.26  '9 

19.7    t 

July  7.8 

16.37  "" 
50 

2 

49.9    . 

0 

48.64  33 
35 

60.0" 
13 

25.08  3' 

33 

66.8  =^5 
23 

38.57  J^ 

21.2    ^ 
16 

17.8 

16.87  _ 

50.4  „ 

48.99  ^^ 

61.3 ,. 

^5-41  ,^ 

^4-5  ,„ 

38.89  ^, 

22.8     ^ 

26.0  '^ 
27.6  '6 

27.8 

17.38  ^\ 

51.3  , 

49.34  ^^ 

62,8  '5 

25.75  \\ 

62.6 '9 

39.22  33 

Aug.  6.7 

17.88  5° 

52.5 " 

49.69  35 

^4-3  ;^ 

26.10  35 

61.2 '4 

39-55  " 

16.7 

18.37  ^^ 

54.1  '$ 

50.03  34 

65.9 1 

26.44  \\ 

60.2'° 

39.86  3' 

26.7 

18.84  "^^ 
45 

55-9  '' 
21 

5^-35  Z. 
3Q 

^7-6  :j 

26.76  32 
30 

59.7   I 

40.16  30 

^         28 

29.1  '5 
«3 

Sept.  5.7 
15.6 

19.29 

41 
1970  ^ 

58.0 
60.3  ^3 

50.65 
50.93  '° 

72.4    ° 

27.06 
27.33  11 

597   ^ 
60.2   * 

40.44 
40.70  2 

30-4  „ 
31.6  " 

25.6 

20.07  3' 

62.8  *5 

51.18  ^5 

27.58  ^5 

61. 1    9 

40.94  I* 

32.6  '° 

Oct.    5.6 

20.40  ^} 

65.4  '" 

5^-41  ,^ 

73-8    1 

27.79  \\ 

64.3'* 

31 

^'•'^    0 

33-5    ' 

15.5 

20.68  ^^ 

23 

68.1  ^7 

27 

5-^^  z 

75.2  '4 

13 

27,96     ' 

13 

41-34  ,J 

34.2    I 

0 

25-5 
Nov.  4.5 

145 

20.91 
21.09  '^ 
21.21    ^^ 

7°-«  26 

73-4  ,° 

76° '! 

51^77 

51.90    3 
52.00  ' 
52.06 

76.4 

77.5   " 
78.4     I 

28.09 

28.19 '° 
28.25  ^ 

66.4 
68.7*3 

71.1  ^4 

41-49  ,, 
41.61  '* 

41.70    9 

34.7  ^ 

35-0     3 
35.2 

244 

21.27      , 

78.5  \\ 

79.3      I 

79-9 

0 

28.26  ' 

73.45 

41.77  ; 
41.80  3 

35-3    ^ 

Dec.  4.4 

21.28     ^ 
6 

80.7" 
20 

52.09     3 

28.24     ^ 
5 

75.7:^ 

35.3    ° 

14.4 

21.22 

82.7 

52.09 

80.4 

28.19 

77-^  ,„ 

41.79  , 

35.1    . 

24.4 

^^•"   !6 

84.4    I 

52.05     ^ 
51.97 

80.8    4 

28.10    9 

T  0 

79.7  ' 

41.76    3 

34.9 

34.3 

20.95 

85.6  " 

81.0       ^ 

27,97  '3 

81.2  *s 

41.70 

34.6    3 

Sec  <J,  Tan  <5 

1.767       -^1.457 

1. 12 1        40.507 

1. 1 89       -0.644 

1.034      +0.263 

Mean  Place 

16M58    5i".65 

48*.oo8    54"-34 

24".456    9o".54 

37'.888     il".64 

DV  0,  D« «    1      ^-03        -0.07 
D,^<5,  D«<<     1      +0.3          •♦0.7 

-♦^0.01         -0.03 

-o.oi         40.03 

0.00        -0.01 

+0.3           -^0.7 

+0.3           40.7 

40.3          +a7 

[Bph  xa] 
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Mean  Solar 
Date. 


Jan.  0.3 
10.3 
20.3 

30.3 

Feb.  9.2 

19-^ 
29.2 
Mar.  10.2 
20.1 
30.1 

Apr.  9.1 
19.0 
29.0 

May  9.0 
19.0 

28.9 

June  7.9 

17.9 

27.9 

July  7.8 

17.8 
27.8 
Aug.  6.7 
16.7 
26.7 

Sept.  5.7 

15-6 

25.6 

Oct.    5.6 

255 
Nov.  4.5 

145 
24.4 

Dec.  4.4 

14.4 

24.4 

34-3 


Sec  (J,  Tan  6 
Mean  Place 


T*  BridanL 

Mag.  4.8 


Right 
Ascension. 


h 

2 


m 

47 


3.28 

3.17 
3.04 
2.90 

2.74 

2.57 
2.41 

2.27 

2.15 
2.06 

2.00 
1.98 
2.01 
2.09 
2.21 

2.38 

2.59 
2.83 

310 
340 

3.72 
4.04 

4.36 
4.68 

4.98 

5.26 
5.52 
5.75 

5.95 
6.12 

6.26 
6.36 

6.43 
6.46 

6.46 

6.43 

6.37 
6.28 


I 

3 

4 
6 

7 

6 

4 

2 

9 
6 


2 

3 
8 

12 

17 

21 

24 
27 
30 
32 

32 
32 
32 
30 
28 

26 

23 
20 

17 
14 

10 

7 

3 
o 

3 

6 
9 


Decline- 
aon  S. 


—  21  21 


62.8 
64.0 
64.9 

65.4 
65.6 

65.5 
65.1 

643 
63.1 

61.6 

59.9 
57.9 

55-7 
53-3 
507 

48.0 

45-3 
42.6 

40.0 
37.6 

35.4 

33-5 
32.0 

30.8 

30.0 

29.7 
29.8 

30.3 
31.2 

32.5 

340 
35.8 

37.7 
39-6 

41-5 

43.2 
44.8 
46.2 


12 

9 

5 
2 

I 

4 
8 

12 

15 
17 

20 
22 

24 
26 

27 

27 

27 
26 

24 
22 

19 

15 
12 

8 
3 


1.074       -0.391 
2V733    58".26 


-O.OI 
■K).3 


40.02 

40.7 


T  Persei. 
Mag.  4.1 


Right 
Ascension. 


h     m 

2    47 


s 

60.75 
60.58 

60.37 
60.12  ^5 
59.86  ^^ 


17 
21 


59.60 

59.34 
59.10 

58.91 
58.77 


26 

26 

24 
19 
14 

8 


58.69 
58.67     I 

58.73  ^\ 
58.86  '^ 

59.06  l^ 
27 

59.33  „ 
59.66  33 

60.04 

60.46 

60.91 


61.38 
61.86 
62.33 
62.79 

63.24 

63.66 
64.05 
64.40 
64.71 
64.98 

65.20 

65.38 

65.51 
65.58 
65.60 

65.56 
65.47 
65.33 


38 
42 
45 
47 


48 

47 
46 

45 
42 

39 

35 

31 

27 
22 

18 

13 

7 

2 

4 

9 

14 


Declina- 
tion N. 


+  5224 


26.6 
27.6 
28.2 
28.4 
28.1 

27.4 
26.4 

25.0 

23.4 
21.6 


10 
6 

2 

3 

7 

10 

14 
16 

18 
19 


20 


9.7 

5.8  '9 

4.1'^ 
2.7 


14 
12 


1.5 
0.6 

0.0 

9.8 

0.0 


9 
6 

2 

2 

6 


0.6 

1.5     ^ 
2.8  '3 

15 


4.3 

6.1 


18.2 
20.4 
22.7 
25.2 
27.7 


18 
21 

22 

23 

25 

25 
26 


30.3 

32.8  ^5 
35.2  '^ 
37.4 
39.5 


41.4 

42.9 
44.1 


22 
21 

19 

15 
12 


1.639       +1.299 
6o».630    1 1  ".03 


-K).02 

40.3 


-0.06 
40.7 
pSph  19] 


T/Xrldaiii. 
Mag.  4.0 


Right 
Ascension. 


9 
II 

13 


h  m 
2  52 

s 
8.09 
8.00 

7.89 

7.76 

7.62  '4 

14 

7.48 

7.33 
7.19 

7.08 

7.00 


15 
14 
XI 

8 
5 


6.95  , 
6.94 
6.97  I 
7.05  * 
7.18  '3 
17 

7.35 

20 

7.55 

7.79  ^^ 
8.06^7 

8.35  '^ 
31 

8.66 
8.98 
9.29 

9-59  ,„ 

9.88  'I 

^       28 

0.16 
0.42 
0.65 
0.85 
1.02 


32 

31 
30 


26 

23 
20 

17 
15 


1. 17 
1.28 

1.36 
1. 41 

1-43 

1.42 
1.38 
1.31 


II 

8 

5 

2 

I 

4 
7 


Declina- 
tion S. 


-914 


53.2 

54.2 

55.0 
55.6 
56.0 

56.1 
56.0 

55.6 
55.0 

54.1 

53.0 
51.6 
50.0 
48.2 

46.3 

44.2 
42.0 

39-7 
37.5 
35.3 

33-2 

31.4 
29.8 

28.4 

27.4 

26.7 
26.4 
26.4 
26.7 
27.4 

28.3 
29.4 

30.7 
32.0 

33.3 

34-6 

35.9 
37.0 


10 

8 
6 

4 
I 


4 
6 

9 
II 

14 
16 

18 

19 
21 

22 

23 

22 

22 
21 

18 
16 

14 
10 

7 

3 
o 

3 
7 
9 

II 

13 
13 
13 
13 

13 
II 


1. 01 3 
7«.678 


-0.163 
52' 


".26 


0.00 

■K).3 


+0.01 
40.7 


€  Arietis  (mean) 
Mag.  4.6 


Right 
Ascension. 


54 


s 

10.80 
10.72 
10.61 
10.48 

10.33 

10.18 

10.03 

9.89 

9.78 

9.70 

9.65 

9.65 
9.70 

9.79 
9.93 

0.12 


8 
II 

13 

15 
15 

15 

14 
II 

8 

5 

o 

5 

9 

14 

19 

2"? 
0.35      '^ 

0.62  ^7 

0.92  3° 

"^i 
1.23  -* 

33 


1.56 
1.90 


34 
33 


2.23 

2.56  33 

2.88  32 

29 

3.17 
3.45 
3.70 
3.92 
4.11 


4.28 
4.42 

4.53 
4.60 

4.64 

4.64 
4.61 

4.55 


28 

25 
22 

19 
17 


14 
II 

7 

4 
o 

3 
6 


Declina- 
tion N. 


+  2059 


28.0 

27.9 

27.7 

27.4 
26.9 


26.4 

25.9 

25.3 
24.7 

24.1 

23.6 

23.3 
23.1 
23.2 

23.5 

23.9 
24.5 

25.4 
26.5 

27.8 

29.2 

30.7 
32.2 

33.8 

35.3 

36.7 
38.1 

39.4 
40.5 

41.5 

42.3 
43.0 

43.6 
44.1 
44.4 

44.6 

44.7 
44.7 


3 

5 
5 

5 
6 

6 

6 

5 

3 

2 

I 

3 

4 

6 

9 
I 

3 
4 

5 

5 
6 

5 
4 

4 

3 
I 

o 

8 

7 
6 

5 

3 
2 

I 
o 


1. 07 1       +0.384 
io*.6o9    20".  1 1 


+0.01 
•+0.3 


-0.02 

40.7 
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M«an  Solar 
Date. 


Jan.   0.3 

10.3 
20.3 

30.3 

Feb.  9.2 

19.2 

29.2 

Mar.  1 0.2 

20.1 

301 

Apr.  9.1 
19.0 
29.0 

May  9.0 
19.0 

28.9 

June  7.9 

17.9 

27.9 

July  7.8 

17.8 
278 
Aug.  6.7 
16.7 
26.7 

Sept.  5.7 
15-6 
256 

Oct.  5.6 
15-6 

25-5 
Nov.  4.5 

14.5 
24.4 

Dec.  4.4 

14.4 
24.4 

34.3 


47  H.  Cephd. 

Mag.  5.7 


Right 
Ascension. 


h 
2 


m 

54 


20.68  " 

'9-79     ' 
18.80  99 

104 

16.73 

1574 
14.84 

14.06 
13.45 


Declina- 
tion N. 


+  79    4 


99 
90 

61 

42 


13.03 
12.81 
12.82 

13.05 
13.49 

14.12 
14.94 

15.92 
17.02 

18.23 


32 
I 

44 
63 

82 

98 

no 

121 
126 


Sec  r),  Tan  <) 
Mean  Place 


D  V  ^t  I)m  ^ 


^951  ^,, 
20.83  ^ 
22.17  '^^ 

24.78  "9 

122 
26.00 

27-14"'* 
28.18  •«* 

29.09     ^^ 
29.86 


39.3 
41.2 

42.6 

43.4 
43.6 

43-2 
42.2 
40.7 

38.7 
36.3 

33.7 
31.0 

28.2 

25.4 
22.8 


19 
14 

8 

2 

4 
10 

20 

24 
26 

27 
28 

28 

26 

23 


20 


20.5 
18.5 
16.8  '7 

15.6 
14.9 


12 

7 

2 


14.7 
14.9 

156 
16.8 
18.4 


2 

7 

12 
16 
20 


77 
62 


30.48 

30.93 

31.19 
31.26 

31.14 

30.82 

30.32 
29.65 


45 
26 

7 
12 

32 

50 
67 


20.4 

22.8  ^1 
25.6  ^» 
28.6  30 

31.9  ^3 


^Xrldaiii. 
Mag.  3.4 


Right 
Ascension. 


35.3 

38.7 
42.2 

45.6 
48.9 

51.9 
54.5 
56.7 


34 

34 
35 
34 
33 
30 

26 
22 


5.277       .1^5.182 
20*.38o    I9".97 


-K>.09 

•K).3 


-0.25 
40.7 


h     m 

2    54 

8 
56.60 

5^-43  ^„ 
56.24  "9 
56.03  " 
55.80  ^^ 
23 

55.57 


17 


22 
20 


55.35 

55.15  ,„ 

54.97    ' 
54.82  '5 


iz 


54.71 
54.65 
54.65 
54.70 
54.80 

54.96 
5517 
55.43 
55.72 
56.04 


5 
10 

16 

21 
26 

29 
32 

34 


36 

37 
36 


56.38 

56.74 

57.11 

57.47  „ 

57.82  ^5 

33 

58.15 

58.45 

58.72 

58.95 
59.14 


30 
27 
23 
19 
15 


59.29 
59.39 
59.45 
59.46 
59.43 

59.35 

59.24 
59.10 


10 
6 
I 

3 
8 

II 
14 


Declina- 
tion S. 


-4038 


93.6 
95.0 
96.0 

96.5 
96.5 


14 
10 

5 
o 

4 


96.1 
95-2    ^ 

92.0 
89.8 


22 


87.3 
84.5 
81.5 
78.3 
75.0 


25 

28 
30 
32 
33 
33 


33 
32 


71.7 
68.4 

65.2 

62.2  ^° 

59.5 '' 

57.2 

55.3 

53.9 
53.0 
52.6 

52.8 

53.5 
54.7 
56.3 
58.4 


orCett. 

Mag.  2.8 


Right 
Ascension. 


23 

19 

14 

9 

4 

2 

7 
12 

16 
21 

24 


26 


60.8 

66.1  ^7 
68.8  ^7 
71.3  '^ 


73.7 
75.8 

77.5 


24 


21 
17 


1.319      -0.859 
55».58i     84".85 


-0.02         40.04 
40.3  40.7 

[Bph  ifld 


h       m 

2    57 


40.97 
40.89 

40.79 

40.67 

40.54 


8 
10 

12 

13 

14 
40.40 

40.26  '4 

1*^ 
40.13  **^ 

II 


40.02 
39.93 

39.88 

39.87 

39.91 

39.99 
40.12 

40.29 
40.50 

40.75 
41.02 

41.31 

41.62 

41.93 
42.24 

42.55 
42.85 


9 

5 

I 

4 
8 

13 

17 

21 

25 

27 
29 

31 

31 
31 
31 
30 
28 


26 


43.13 

43.39  __ 
43.62  ^3 

43.83  " 
44.01 


18 
16 


44.17 
44.30 
44.40 

44.47 
44.50 

44:50 

44-47 
44.41 


13 
10 

7 

3 
o 

3 
6 


Declina- 
tion N. 


+  344 


45.2 
44.5 
43.9 
43.4 
43.0 

42.7 

42.5 
42.4 

42.5 
42.7 

43.1 

43.7 
44.6 

45.7 
46.9 

48.3 

49.9 
51.6 

53.4 
55.2 

57.0 

58.7 
60.3 

61.8 

63.1 

64.1 

64.9 

65.4 

65.7 
65.8 

65.6 
65.2 
64.7 
64.1 

63.4 

62.7 
62.0 
61.3 


7 
6 

5 

4 
3 

2 
I 
I 
2 


6 

9 
I 

2 

4 

6 

7 
8 

8 

8 

7 
6 

5 

3 
o 

8 

5 

3 
I 


4 

5 
6 

7 
7 

7 
7 


yPenei. 

Mag.  3.1 


Right 
Ascension. 


1.002        40.065 
40*.657    42".IS 


0.00 
.^0.3 


0.00 
40.7 


h       m 
2      58 


« 
25.12 

24.95 
24.74 
24.50 
24.23 

23.96 
23.69 

23.44 
23.23 
23.07 

22.97 
22.94 
22.99 
23.11 
23.30 


17 
21 

24 
27 
27 

27 

25 
21 

z6 
10 

3 

5 
12 

19 
26 


23.56  ,, 
23.88  3^ 
24.25  37 

24.67 
25.12 


42 
45 
47 


48 
48 


25.59 
26.07 

26.55 
27.02  47 

27.48  4^ 
44 

27.92 

28.33 
28.70 

29.03 

29.32  ^^ 
25 

29.57 

29.77 
29.91 

30.00 

30.03 


41 
37 
33 


20 

14 

9 

3 

2 


8 


30.01 

29.93 
29.80  ^3 


Declina- 
tion N. 


+  53  9 


61. 1 
62.2 
62.9 
63.2 
63.1 

62.5 
61.6 
60.3 

58.7 
57.0 

55.1 

53.1 
51.2 

49-5 
47.9 

46.6 
45.6 

44.9 
44.6 

44.7 

45.1 

45.9 
47.0 

48.4 
50.1 


II 

7 

3 
I 

6 

9 

13 
16 

17 
19 

20 

19 

17 
16 

13 

10 

7 
3 
I 

4 
8 

XI 

14 
17 
19 


21 
23 


52.0 

54-1 

56.4  ^ . 
58.8  ^4 

61.3  ^5 


63.8 
66.3 
68.7 
71.0 

73.1 

75.0 
76.7 
78.0 


25 

25 
24 

23 

21 

»9 

17 
13 


1.668   41.335 
24«.898  45".46 


40.02 
40.3 


•K>.o6 
40.7 
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Mean  Solar 
Date. 


Jan.   0.3 

10.3 
20.3 

30.3 

Feb.  9.2 

19.2 
29.2 
Mar.  1 0.2 
20.1 
30.1 

Apr.  9.1 
19.0 
29.0 

May  9.0 
19.0 

28.9 

June  7.9 

17.9 

27.9 

July  7.8 

17.8 
27.8 
Aug.  6.7 
16.7 
26.7 

Sept.  5.7 

156 
25.6 

Oct.    5.6 

25.5 
Nov.  4.5 

145 
24.4 

Dec.  4.4 

14.4 
24.4 

34-3 


r'xzldaiii. 

Mag.  4.2 


RIglK 
Aecension. 


h       m 
2     58 

s 

31.37 
3126 

31.13 
30.98 

30.81 

30,64 

3047 

30.31 
30.17 

30.06 


Sec  <J,  Tan  6 
Mean  Place 


D'^  a,  Dm  a 
Df  dyDttt' 


29.99 
29.96 
29.98 
30.04 
30.14 

30.30 
30.50 

30.73 
31  00 

31.30 


3 

2 

6 

10 

16 

30 

23 
27 
30 

31 


32 
32 
32 


31-61 

31.93 
32.25 

32.57  __ 

32.88  ^' 
29 

33.17  _ 

33.44  J 
33.68  l^ 

33.89  '' 
34.07 


18 
15 


34.22 

34.33 
34.41 
34.45 
34.46 

34.43 

34.37 
34.28 


II 
8 

4 
I 

3 

6 
9 


Declina- 
tions. 


-2357 

H 

72.5 
73.8      \l 

74.8       '° 

75.4 
75.6 


75.5 
75-0 
74.2 

73.0 

71.5 


5 
8 

12 

15 
18 


21 
23 


69.7 
67.6 

65.3 

62.8  ^5 

60.1  ^7 

27 

57.4 
54.6 
51.8 
49.2 
46.7 


28 
28 
26 

25 
23 


44.4 

42.5 
40.9 

39.7 
38.9 

38.6 
38.8 

39.4 
40.4 
41.7 

43.4 
45.3 
47.3 
49.4 
51.5 

53.4 

55.1 
56.6 


19 
16 

12 

8 

3 

3 

6 

10 

13 

17 

19 
20 

21 

21 

19 

17 
15 


pPenel. 
Var.  3.4-4.8 


Rijjht 
Aacension. 


1.094       -O. 
30».72i    67".83 


-0.0 1 
•H>.3 


40.02 

■K>.7 


h      m 
2    59 

• 

32.13 

II 
32.02 

31.88  '^ 

31.71  \l 
3X.53  ,^ 


31.33 

31.14 

30.97 
30.82 

30.71 

30.64 
30.63 
30.67 

30.77 
30.93 

31.15 

31.4X 

31.71 
32X)5 

32.42 

32.80 

33.19 
33.58 
33.96 
34.32 


19 

17 

15 
II 

7 

I 

4 
10 

16 
22 

26 
30 
34 
37 
38 

39 
39 
38 
36 

35 


34.67 
35.00 

35.30 
35.56 
35.80  It 


33 
30 
26 


36.00 
36.16 
36.29 
36.38 
36.42 

36.43 
36.39 
36.31 


20 

16 

13 

9 

4 
I 

4 
8 


Declina- 
tion N. 


+  3829 


72.1 
72.6 
72.9 

72.9 
72.6 

72.0 
71.2 
70.2 
69.0 
67.8 

66.5 
65.2 
64.0 
63.0 
62.2 

61.7 
61.4 
61.4 
61.7 
62.3 

63.1 
64.2 

65.5 
67.0 

68.6 

70.4 
72.2 

74.0 

75.9 
77-7 

79.5 
81.2 

82.9 

84.4 

85.7 

86.9 
87.8 
88.5 


5 

3 
o 

3 
6 

8 
o 

2 
2 

3 

3 
2 
o 
8 

5 

3 
o 

3 
6 

8 

I 

3 

5 
6 

8 

8 
8 

9 
8 

8 

7 
7 
5 

3 

2 

9 
7 


/^  Horolocii. 
Mag.  $j2 


Kiulit 
Aacenaion. 


h 

3 


tn 
I 


a 

34.19  „ 
33.86  ^ 

33.50 
33.12 

32.72 


36 

38 
40 

40 


1.278      -K).795 
3I-.942    59".55 


40.0I  -0.04 

40.3  +0.7 

[Bph  is] 


32.32 

31.93 
31.56 

31.23 
30.96 

30.74 
30.58 
30.50 
30.50 
30.58 

30.74 
30.96 
31.26 
31.62 
32.03 

32.48 
32.96 
33.45 
33.95 
34.43 


39 

37 

33 

27 
22 

16 
8 
o 
8 

16 

22 

30 
36 

41 
45 

48 

49 
50 
48 
46 


42 


34.89 

35.31 
35.68  37 

36.00  ^l 

36.26  ^^ 


36.44 
36.55 
36.58 

36.54 
36.42 

36.24 
36.00 
35.70 


18 

II 

3 

4 
12 

18 

24 
30 


DecUna- 
llon  S. 


—  60    4 


54.4 
56.0 

56.9 

57.3 
57.1 

56.4 
55.1 

53-3 
51.0 

48.3 

45.3 
42.0 

38.5 
34.9 
31.2 


16 

9 

4 

2 

7 

13 
18 

23 
27 
30 

33 
35 
36 

37 
37 


^Hydri. 

Mag.  5.5 


Right 
Aacenaion. 


35 


27.5 
24.0 

20.6  3^ 

^7.5  11 
14.8  ^7 


12.4 
10.6 

9.4 
8.7 
8.7 

9.2 
10.4 
12. 1 

14.3 
16.9 


24 

18 
12 

7 
o 

5 

12 

17 
22 

26 
29 


31 


19.8 
22.9 

26.1  3^ 

29.2  3^ 
32.1 


34.8 
37.1 
38.9 


29 
27 


23 
18 


2.005   -1.737 
32*.  1 39  42  ".98 


-0.03 
■K>.3 


■♦0.08 

-K).7 


h 

3 

s 
7.61 
7.00 

6.33 

5.63 
4.91 

4.19 
3.50 

2.86 
2.28 

1.77 


m 

2 


61 

67 
70 
72 
72 

69 
64 
58 
51 
41 
1.36 

I.06  3° 

0.87  'I 

0.79  ^ 
0.84 


5 
18 


1.02 

I.31 
1. 71 

2.22 

2.80 

3.46 

4.17 
4.91 

5.66 

6.40 

7.10 

7.74 
8.30 

8.78 

9.14 

9.38 

9.50 

9.48 

9.33 
9.06 

8.68 
8.20 

7.63 


29 
40 

51 
58 

66 

71 

74 

75 

74 
70 

64 
56 
48 
36 
24 

12 

2 

15 
27 
38 

48 
57 


Declina- 
tion S. 


-72  14 


58.6 

59-9 
60.8 

61.0 

60.6 

59.6 
58.1 
56.1 
53.6 
50.7 

47.5 
44.0 

40.4 
36.7 
32.9 

29.2 

25.7 
22.4 

9.4 
6.8 

4.6 

2.9 
1.8 

1.3 
1.4 


13 

9 

2 

4 
10 

15 
20 

25 
29 

32 

35 
36 

37 
38 

37 

35 

33 

30 
26 

22 

17 
II 

5 
I 
8 


2.2 

3.6 

7'^   i 
20.6 


14 
19 


28 
31 


23.7 
26.9 

30.2 

33.4 
36.4 

39.0 

41.2 

43.0 


32 

33 
32 
30 
26 

22 
18 


3.279   -3.123 
3*.825  45".99 


-0.06 
-K>.3 


■K).I5 

40.7 
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/3  Persel. 

(f  Aiietls. 

IdBridani. 

48  H.  CepheL 

Mean  Solar 

Var.  2.Z-3.2 

Mag.  4.5 

Mag.  4.0 

Mag.  5.5 

Date. 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Aflcension. 

aonN. 

Ascension. 

tion  N. 

Ascension. 

tions. 

tion  N. 

h      m 

0       t 

h      m 

e 

« 

h       m 

0             * 

h       m 

e         » 

3     2 

+  4037 

3     6 

+  1923 

If 

3     8 

-2919 

If 

3   9 

+7724 

Jan.   0.4 

s 

26.46 

15.4      , 
16.0      * 

S 

35-93    a 
35-85  ^l 

48.0 

8 
20.72 

66.2 

7-52 ,, 

^4-7  ,„ 

10.3 

26.35 " 

47.9 

I 

20.60    " 

67.7  ;f 

66.7  '° 

20.3 

26.21    '* 

0 

16.4    4 

35.75  ', 

47.7 

2 

20.46    '4 

68.8  " 

6.80 1' 

68.2  '5 

30.3 

26.03 

16.5     ' 

35.62     3 

47.4 

3 

20.29    ]l 

69.4    , 

5-98  ll 

69.2'° 

Feb.  9.2 

25.84  " 

16.2     3 

35.48    4 

47.0 

4 

20. n  '^ 

69.7    ^ 

5.IO  f 

69.5    3 

20 

5 

15 

4 

19 

I 

89 

2 

19.2 

2564 

'5-7    8 

35-33  „ 

46.6 

•• 

19.92 

'9-74  ]l 

69.6 
69.0  J 

4.21 
3-34  fl„ 

693     - 
68.5    * 

29.2 

^5-44  '° 

14-9  „ 

35-18    5 

46.1 

5 

Mar.  1 0.2 

2525    ' 

13-8  " 

35.03 ,: 

45-6 

5 

19.56  ^ 

68.1  9 

^•54  !? 

67-^  It 

20.1 

25.10  ^ 

12.6  " 

34.91  " 

45.1 

5 

19.41  11 

66.8  '3 

1.83   J' 

65-3 :! 

30.1 

24.98  " 

"•3  '^ 

34.82  I 

44.6 

5 

19.28  '3 

65.1  '7 

1.26    57 

63-1 " 

7 

14 

6 

4 

9 

20 

41 

25 

Apr.  9.1 

2491     , 

9-9  „ 

34-76 

44.2 

19.19 

^3-^     .. 

°-85   „ 

60.6 , 

19.1 

24.89    ^ 

8.6 '3 

34-75  , 

44.0 

2 

19.14    5 

60.8^3 

0.62   *3 

58-0  It 

29.0 

2493    * 

7-3'^ 

34-78    3 
34.86    I 

43.9 

I 

19.14     ^ 

58.2    ^^; 

0.58     * 

55.2  ll 

May  9.0 

25.03    ° 

6.1  " 

44.0 

I 

19.19    5 

55.5    l^ 

0.73    '5 

52.5  'I 

19.0 

25.19    ** 

5.2    ' 

34-99  ,1 

44.3 

3 

19.28    9 

52.6       9 

1.07    34 

20 

49.9 

21 

7 

18 

• 

5 

14 

30 

51 

24 

28.9 

25.40 

4-5    ^ 

35-^7  „ 

44.8 

'9'^^    ,n 

49-6  ,^ 

^•58    .0 

47-5  „ 

June  7.9 

25.67  ^7 

4-1    t 

22 

35-39  J 
35-65  ll 

45.5 

7 

19.61       9 

4^-^  ^0 

2.26    ^^ 

0  *% 

45-4  " 

17.9 

2598  3' 

4.0 

46.4 

9 

19.84  '3 

43-6  ^° 

3.09  83 

43.7  '7 

27.9 

26.32    ^^ 

4-2     ' 

35-94  ,; 

47.5 

II 

20.  IT      ' 

^^•^  26 

4.03  94 

42.4  'i 

July  7.8 

26.69    ^^ 

4'7    ^ 

36-25  11 

48.8 

13 

20.41   3° 

38.2  ^^ 

5-07'°* 

41-5    9 

39 

8 

32 

13 

31 

24 

112 

4 

17.8 

27.08 

5-5  ,^ 

36-57  ,. 

50.1 

20.72 

35-8  _ 

6-19. , 

41. 1 

27.8 

^748  t: 

36.90  33 

51.5 

M 

21.04  ^^ 

«^   Q    20 
33.8       . 

7-35  '« 

41.I     ° 

Aug.  6.8 

27.87  39 

7-7 

37-23  ,, 

530 

15 

21.37  33 

32.2 

8.53"' 

41.6    5 

16.7 

28.26  ^l 

9-^6 

37-56  33 

54.5 

15 

21.70  33 

^»   ^    12 
31.0 

9-7t  '  ; 

42.6  »*> 

26.7 

28.64  ^ 

10.8  '^ 

37.88  3^ 

56.0 

15 

22.02  32 

30.3      ^ 

10.87  "<^ 

44.1  'f 

36 

17 

30 

13 

31 

3 

III 

18 

Sept.  5.7 

29.00 

12.5 

38.18 

57.3 

22.33  ,« 

30.0 

"•98,„, 

45-9  , 

15.6 

29.34  ,, 

^^•3  ! 

38.46  ll 

58.6 

13 

22.61  ^° 
22.87  l^^ 

30.3  ; 

13-02  '°4 

48-1  " 

25.6 

29.65  il 

16.2  '9 

59.7 

1 1 

3^  0  I 

^3-98  9^ 

50-6  '^ 

Oct.    5.6 

29.93  '^ 

18.2 '° 

38.95 11 

60.7 

10 

23.10     3 

^^ « 12 
32-2   . 

14-84  !t 

53-5  !' 

15.6 

30.17  ^* 

• 

20.1  '9 
19 

20 

61.6 

9 

7 

23.29  ;9 

33-8 ;: 

15-59  ^f 

56.6  3' 
32 

25.5 

30.38 

22.0 

w   0 

39.33  ,, 

62.3 

23-45 ,, 

35-7  „ 

16.20 

59-8  ,, 

Nov.  4.5 

30.55 ,; 

"3-8    I 

39.48  ^ 

62.8 

5 

23-57 " 

37-8  " 

16.67  '*^ 

63.1  33 

14.5 

30.68  '3 

:5-2  •' 

27.2 

39.60  ^^ 

63.3 

5 

23-65  I 

40.1  11 

»699  ^; 

66.5  34 

24-5 

30.77  9 

39.69  : 

63.6 

3 

23.70  5 

42-4  l\ 

17-14   't 

69-9  ^t 

Dec.  4.4 

30.82  ^ 

28.6  '4 

39.74  : 

63.8 

2 

23-71  ' 

44-7  '3 

17.II       3 

73-1  32 

0 

13 

2 

2 

3 

22 

19 

30 

14.4 

30.82 

299  „ 

39.76 

64.0 

23.68 

4^-9   ,^ 

16.92 

76-1  „ 

24.4 

30.78  ^ 
30.70 

31.0 
31.8        ^ 

39.74  ^ 
39.68  ^ 

64.0 

0 

23.62  ^ 

to! 

50.4 

16.56    36 

78-8  n 

34.3 

63.9 

I 

23-52 '° 

16.04    ^ 

81.I  *3 

Sec  cJ,  Tan  6 

1.317    +0.858 

1.060   •♦0.352 

1. 147      -0.562 

4.589       +4.479 

Mean  Place 

26".258      2".37 

35«.658    40" .43 

I9*.922    6o".85 

6«.868    45".8o 

DV  Of  Bm  a 

+0.02         -0.04 

■KJ.Ol            -0.02 

-0.01        +0.03 

+0.09        -0.20 

X)^6  Dm  (I 

+0.3 

-fO.7              1 

+0.3 

+0.7 

•«>.3 

+0.7     1 

+0.3 

40.7 
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C  Arietts. 

88  HorologU  (G.). 

C  Xrldaxil. 

r  ArietlB. 

Mean  SoUr 

Mag.  5.0 

Mag.  5.7 

Mag.  4.9 

Mag.  5.2 

Date. 

^^^^^ 

Right 

Declina-  | 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

J 

Awension. 

tionh 

L 

Asceoalon. 

tions. 

Ascension. 

tion  S. 

Ascension. 

tion  N. 

h       m 

• 

t 

h       m 

• 

h       m 

•      * 

h       m 

e        r 

3   9 

+  2043 

IT 

3    10 

-5738 

3    " 

-98 

3  16 

+  2049 

Jan.   0.4 

• 
50.69 

16.0 

8 

73-6  „ 

s 

33.97  ft 

33.89 ,; 

45-7  .„ 

8*94    . 
8.88    * 

57-6 

10.3 

50.62     ' 

15.9 

I 

20.85  '' 

75.3 

46.7  •° 

57.6    ° 

20.3 

50.52  ° 

15.7 

2 

15 
20.53    „ 

76.4  ' 

33.79  ° 

47.6    9 

8.78    ° 

57.4    ' 

30.3 

50.39  A. 

15.5 

2 

20.18   35 

76.9    5 

33.66     3 

48.3    I 

8.65    3 

57-2    \ 

Feb.  9.2 

50.24  ^5 

I5.I 

4 
4 

19.81  37 
37 

76.9 1 

33.51   ^ 
15 

48.7    \ 

«-5^  ^6 

56.8    4 

4 

19.2 

50.08 

14.7 

^ 

19.44  .^ 

763  „ 

33.36 

48.9    , 

8-35  ,, 
8.19  '^ 

56.4     , 

29.2 

49.93  '^ 

14.2 

5 
6 

19.07  37 

75-2  " 

33.21     5 

48.8    ' 

55.9     \ 

Mar.  10.2 

49.79  ,; 

13.6 

18.73  3^ 

73.5 

33.07  1^ 

48.5    \ 

8.04    ^ 

55.4     ^ 

20.1 

49.67  " 

I3.I 

5 

18.42  3^ 

7»-4  \\ 

32.94  ;^ 

48.0    5 
47.2  „ 

7.92  " 

54.9     ^ 

30'i 

49.57  ^l 

12.6 

5 
5 

18.15  ^^ 
21 

68.9  =^5 
29 

32.84 '; 

7.8X  '^ 

54.4     \ 
4 

Apr.   9.1 

49.51 

12. 1 

^ 

17.94  ,, 

66.0 

4*  ^% 

32.77  _ 

46.1 

V  4 

7-75    ^ 

540     ^ 

19.1 

49.49      . 

II.8 

3 

17.79    \ 

62.8  3^ 

32.74  \ 

44-8    ^ 
43.2    ; 

7-73    \ 

53.6    ^ 

29.0 

49.52     ^ 
49.60 

1 1.6 

2 

17.70    9 

59.4  ^^ 
55-8  ^! 

32.76  ^ 
32.82  ^ 

7-75    , 

53.4    ^ 

May  9.0 

11.6 

0 

17.69 

4' -5  'I 

7.82    7 

53.4     , 

19.0 

49.73   I^ 

11.9 

3 

^7.76  ,^ 

52.2  f 

32.93 ,, 

39-5  Z 

7-95  ;3 

53.6     \ 

17 

4 

»3 

37 

15 

20 

17 

4 

28.9 
June  7.9 

4990 

12.3 
12.9 

6 

0 

18.10^' 

33.08 
33.27 ' 

37-5  „ 
35.3 

8.12 

8.33  \\ 

54.0    , 
54.6    \ 
55-4  ,^ 

17.9 

50.38  '« 

13.7 

0 

18.37  n 

41.5  3^ 

22 

33.49  * 

33.1  " 

8.58  '5 

27.9 

50.66  ^^ 

14.7 

10 

18.70  33 

384  ^' 

33.75  'J 
34.03 " 

30.9  " 

8.86  ^'^ 

56.4    ^ 

July  7.8 

50.97  _ 

15.9 

12 

19.08  3» 

35.6  ^\ 

^8-7  " 

9"7  ^' 

57.5  " 

33 

13 

42 

34 

30 

31 

32 

13 

17.8 

5^-30  _ 

17.2 

19.50 

33.2  ,„ 

34-33  „ 

26.6 

9.49    ,, 

58.8 

27.8 

51.63  ^f 

18.6 

14 

19.95  ^^ 

31.2  ^'^ 

34.64  ^ 

24-7  1' 

9.82  33 

60.1  '3 

Aug.  6.8 

51.97  ^^ 

20.0 

14 

20.41  4 

29.8  'J 

11 

34-95  ^ 

^3-^  ! 

10.16  34 

61.5  '4 

16.7 

52.30  ^^ 

21.5 

15 

20.88  47 

8 
29.0 

35.25  ^. 

21.7  '4 

10.49  33 

62.9  '4 

26.7 

52.62  ^^ 

22.9 

14 

21.344^ 

28.8     ^ 

35.55  ^ 

20.7 

10.81  32 

^4-3  \\ 

30 

13 

44 

4 

29 

7 

31 

»4 

Sept.  5.7 
15.6 

52.92  ^3 
53.20 

24.2 

25.5 

13 

21.78 
22.19  4' 

29.2 

30.2  "> 

35-84  ,, 
36.10  ^J 

20.0 

19.6    4 

II. 12 

"•41  !^ 

65.7  ,. 
66.9  " 

25.6 

53.46    J 

26.7 

12 

22.56  37 

31-7  '5 

36.34  't 

19.6    \ 

11.68  ^7 

68.0  ' ' 

Oct.    5.6 

53.70  ^^ 

27.7 

10 

22.87  ^' 

33-8  1 

36.56  " 

19.9     3 

11.92  ^* 

69.0  '^ 

156 

21 
53-91  ^^ 

28.6 

9 

8 

23.12  ^5 
19 

36.4  '^ 
29 

3^-7^  ^6 

20.6     7 
9 

12.13" 
19 

69.9    ^ 

255 

54.10 

29.4 

23.31  ,. 

39-3  ,„ 

36.92 

^^•5  „ 

12.32 
12.48  '* 

T  1 

70.7     , 
7x3    J 

Nov.  4.5 

54.25  ^^ 

30.1 

7 

23.44    3 
23.50 

42.3  ^° 

37.05  ^ 

22.6  " 

T  ^ 

14.5 

54.37  '' 

30.6 

5 

45.4  ^ 

37.15 '° 

23.9  ,^ 

12.61  '3 

71.8    5 

24.5 

54.46     9 

31.0 

4 

23.48    ^ 

+8-^  ^0 

37.22  7 

"5-3    ! 

12.71   '° 
12.77     ^ 

72.2    * 

Dec.  4.4 

54.52     ^ 

31.3 

3 

2 

23.39  j^ 

51.6  3° 

27 

37.26  * 

26.7  '4 

14 

72.5    \ 

14.4 

54.54     ^ 

31.5 

^3.24  ,^ 

54-3  ,, 

37.26 

28.1 

12.79     , 

72.7     . 

24.4 
34.3 

54.52 
54.47     ^ 

31.5 
31.5 

0 
0 

20 
2304  ,. 

22.78  '^ 

567  ^* 
58.7  '" 

37.24  - 

37.18    « 

29.4  '3 

30.5 

12.78     ' 

r2.74    4 

72.8     ' 
72.8    ° 

Sec  rJ,  Tan  'J 

1.069       +0.378 

1.869      -1.579 

1.013           -O.161 

1.070      +0.381 

Mean  Place 

50«.4i3      7".9« 

> 

I9".2i9    63".i6 

33-.466    45".57 

8V632    49"-49 

D>a,  D«a 

+0.01         -0.0: 

! 

-0.03         +0.07 

0.00         40.01 

+0.01         -0.02 

D,^<J,  D«<J 

40.3           +0.7 

+03           +0.7 

+0.3           40.7 

+0.3           +0.8 

[Eph  »] 
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\ 

e  Bridani. 

^PeEsei. 

iHydri. 

oTawi. 

Mean  Solar 

Mag.  4.3 

Mag.  1.9 

Mag.  5.5 

Mag.  3.8 

Date. 

1 

Kight 

Declina- 

Right 

Deeliaa- 

Right 

Declina- 

Right 

Declina- 

ASGCBBion. 

tions. 

Ascention. 

UonN. 

Aacension. 

CionS. 

tion  N. 

h       m 

• 

h       m 

e            t 

h       m 

• 

h       m 

0         » 

3    i^ 

-4323 

3  18 

+  4932 

3  18 

-77  4^ 

St 

3    20 

+  843 

Jan.   0.4 

s 

25-99  ,. 

88.8    , 
90.4;; 

s 
2.35 

70.3    ,^ 

^^■75  „, 

48.4  „ 

• 
4.93 

•t 

16.3 
15.8     5 

10.3 

I  ■? 
2.22      '' 

7X-5  " 

"•*4  '' 

49.9  '5 

4.86 

7 

20.3 

25-63  VI 

91.6  " 

2°5  '' 

72.2    7 

"•«5   '' 

50.8    9 

4.77 

9 

153      , 

30.3 

25.41 

92.3    7 

»-84 : 

72.6    I 

10.80  '°5 

^     -    0 

51.2    ^ 

4-65 

12 

14.8    5 

Feb.  9.3 

25.18  ^3 

92.6    3 

1.60  ^* 

72.6    ° 

9.72    _ 

51.0    I 

4-52 

13 

14-4    t 

24 

3 

25 

4 

109 

8 

15 

3 

19.2 

24.94  ,, 

923    „ 

^•35  ,. 

72.2 

8.63           ^ 

7-57  ,^ 

50.2 

4-37 

14. 1 

29.2 

24.69  l{ 

i.io  ^5 

7^-5  J 

48.8  ;^ 

4.22 

15 

13.8    3 

Mar.10.2 

24-46  '3 

90.2    3 

°-87  ?, 

7^-5    : 

^•57  '^ 

46.9  ^ 

4.08 

14 

13.6     ^ 

20.1 

24.25  " 

88.5  '7 

0.66  " 

69.2  '3 

5-^5  ^ 

44-^'^ 

3.96 

12 

13-5    ' 

30.1 

24.08  '7 

86.4  " 

0.50    ** 

67.7  '5 

4.84  ^' 

41.9  '7 

3.86 

10 

^3-5    ! 

13 

24 

XI 

W 

69 

31 

7 

2 

Apr.  9.1 

23.95     0 

23.87  ! 

81.2  '* 

0.39   ^ 

66.0 

4.15   ,^ 

38.8  ^^ 

3.79 

13.7       , 

19.1 

0.34  ^ 

64.3  \l 

3.61   5* 

35-5  11 

3.76 

3 

14.0      ^ 

29.0 

23.84  I 

78.1 3' 

0.36  ' 

62.6  *7 

3.22    39 

3^-9  3^ 

3.78 

2 

14.5  ; 

May  9.0 

23.86  I 

74.9 11 

0.45  ,! 

61.0  '<^ 

2.99    ^3 

28.2  37 

3.84 

0 

15.2   ' 

19.0 

23.94  * 

7»-5  ^* 

0.60  '5 

59.S  |5 

2-94    .^ 

24.5  37 

3.95 

IZ 

16.I     9 

14 

34 

22 

'3 

12 

36 

15 

II 

29.0 

24.08 

68.1 

0.82        ^ 

58.2 

3.06 

20.9 

4.10 

17.2 

June  7.9 

24-27  '^ 

64.7  l\ 

T       Tr%       28 

I.IO 

57.2  'I 

3.35  !^ 

17.4  35 

4.30 

20 

»8-4  " 

17.9 
27.9 

24.79  ll 

61.4^3 

5«-3  11 
55-5  ,^ 

1.43  33 
I.81   38 

56.6    ^ 

56.3  i 

4-41  !: 

14.0  34 

4.54 
4.80 

24 

26 
^0 

19.8  '4 

**-9    ° 

July  7.8 

25.11  ^, 

2.22    "^^ 

56.3  ° 

5-^5  It 

8.2  »7 

5.08 

28 

35 

25 

43 

3 

85 

22 

30 

16 

17.8 

25.46  _ 

53.0  ^, 

2.65 

56.6    ^ 

6.00 

6.0      ^ 

5.38 

'4-5    , 

27.8 

25.83  37 

21 

3.10  ^5 

57.2    f 

6-94 .!! 

4-2 '8 

5.70 

32 

26.1  '* 

Aug.  6.8 

26.21 3* 

49.3    t 

3-56  It 

58-^  ,! 

7-94 '~ 

3°'! 

6.02 

32 

27.6  '5 

16.7 

26-59  ^! 

48.2  " 

4-^^  !i 

59.3  " 

s-96 !! 

'•4    ^ 

6.33 

31 

29.0  '♦ 

26.7 

26.96  37 

47-7   : 

4.45   _ 

60.7    4 

9.98        ^ 

24   « 

6.64 

31 

30.3  ,3 

36 

I 

42 

17 

99 

7 

29 

II 

Sept.  5.7 

2732  ,, 

47-8    . 

4-87  ,„ 

62.4    - 

10.97 

31 

6.93 

31-4    a 

15.7 

27.65  33 

48.4  .t 

5-^7  t! 

642 :' 

11.90  93 

4.4 '2 

7.20 

27 

32.2     » 

25.6 

^7-95  ,° 

49-5  " 

564  z 

66.2  ='«' 

82 
12.72    " 

6.2'* 

7.46 

26 

32.9  ; 

Oct.    5.6 

28.21  '^ 

51.1  '* 

5.98^ 

68.3 '' 

13.41  t! 

8-5!' 

7.69 

23 

33-4   ' 

15-^ 

2844'^ 

53-2  " 

6.28  30 

70.5 " 

13.96  55 

11.2  »7 

7.89 

20 

33.6    ' 

«9 

a4 

26 

33 

38 

30 

18 

I 

^5.5 

28.63  ,^ 

55-6  „ 

6-54  „ 

72.7  „ 

^4-34   .^ 

^4*  „ 

8.07 

16 

33-7    , 

Nov.  4.5 

28.77  '* 

- 

6.76  ", 

..<  ^  33 

74-9  ,, 

14.53   '^ 

17.4  W 

8.23 

33-6    ' 

14.5 

28.86    9 

6-93  ]l 

77.1  " 

14.53 

20.7    ''^ 

8.35 

12 

33-3    ' 

24-5 

28.90    * 

63.9  '? 

705  " 

79-2 : 

^4-34  [I 

23-93^ 

8.44 

9 

330   I 

Dec.  4.4 

28.89    ' 

0 

66.6  »7 
36 

7.12        7 
I 

81.2  '" 
18 

13.96  38 

55 

26.9  3^ 
^  28 

8.50 

0 

3 

32.5    I 

14.4 

28.83 

69.2 

7.13        ^ 

846  [t 

^3-41    ^. 

29.7  ^, 

8.53 

V 

32.0 

24.4 

28.73        t 

7^-5  '3 

7-^     ,0 

12.70  7' 

32.0  ^^ 

8.52 

I 

31.5       ^ 

34.4 

28.60    '3 

73.5  '^ 

6.99'^ 

85.9  '^ 

11.86   ^33.9'^ 

8.47 

5 

31.0      ^ 

Sec  6,  Tan  6 

1.376            ^.945 

1.541           +I.I73 

4.697      -4.589 

1. 01 2      .K).i53 

Mean  Place 

24«.766    80" .98 

l'.99i     55".57 

7-.8o8    36".94 

4*537     "".34 

DVOiDmo 

-0.02         +0.04 

40.02           -0.05 

-0.09           40.20 

0.00        -0.01 

J}^^,Dm6 

+0.3 

40.8       1 

.♦0.3 

-K>.8 

•K).3 

40.8 

■K).3 

.K>.8 

[Bphu] 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


8  H.  Camelop. 

f  Tmuri. 

/Ttnri. 

£  Sridanl. 

Mean  Solftr 

Mag.  4.4 

Mag.  3.8 

Mag.  4.3 

Mag.  3.8 

Date. 

Right 

Declina- 

:      Right 

Decline-  | 

Right 

Deeltna-  | 

Right 

Declina- 

Aaconsion. 

tion  N. 

Aacenaien. 

tlonN 

I. 

AecflBtion. 

tionN 

I. 

Aecension. 

tion  S. 

h       m 

0       f 

h       m 

e 

t 

h       m 

0 

t 

h       m 

• 

3     21 

+5938 

3     22 

+     925 

3    25 

+  1238 

$9 

3    28 

-   944 

f0 

Jan.   0.4 

56.60 

20.9 

24*28 

40.2 

• 
61.15 

14.9 

a 

47,60 

79.3  „ 

10.3 

56.41 11 

".4  ^ 

24.21      ' 

39.7 

5 

61.10     5 

14.6 

3 

47-53    I 

80.4" 

20.3 

56.17  '* 

23.5  " 

24.12   ^ 

39.2 

5 

61.01     ^ 

14.2 

4 

47.43  \\ 

81.4 '° 

30.3 

55.88 11 

24.2  7 

24.01   " 

38.8 

4 

60.89  " 

13.8 

4 

47-30  ;3 

82.1  7 

Feb.  9.3 

55-55  I] 

24.4  , 

23,88  '3 

38.4 

4 

60.75  '^ 

13.4 

4 

47.16  4 

82.6  5 

34 

3 

15 

4 

15 

4 

16 

3 

19.2 

55-2  =t  ,^ 

24.2 

23.73  ,, 

38.0 

60.60 

13.0 

47-00 
46.84  ^ 

82.9 

29.2 

54.87  ^^ 

23.5 ,; 

23.58  \{ 

37.7 

3 

60.45  ;^ 

12.7 

3 

82.9  ° 

Mar.  1 0.2 

54-55  L 
54.27  ll 

22.4" 

23.44  _, 

37.5 

2 

60.31  *4 

12.4 

3 

46.69  5 

82.6  3 

20.1 

20.9  ;5 

23.31  \i 

37.4 

I 

60.18  '3 

12.2 

2 

46.55  t 

82.1  5 

30- 1 

54.04  ^l 

19.1  '^ 
20 

10 
23.21  ^ 

37.4 

0 
I 

60.07 ' ' 
7 

12.0 

2 
0 

46.43 " 

«^-3  .^ 

Apr.  9.1 

53.88 

17.1 

0 » 

23.14  - 

37.5 

^% 

60.00 

12.0 

w 

46.35  . 

80.3,, 

19.1 

53-79    ; 

^5.0 

23.11  ^ 

37.8 

3 

59-97   ; 

12. 1 

I 

46.30  5 

790  \l 

77-4    ! 

29.0 

53.79    „ 

53.87 ,! 

12.9  " 

23.13  g 
23.19 ,_ 

38.2 

4 

59.98    ' 
60.04 

12.4 

3 

46.30  ° 

May  9.0 

»^     *v      20 

lO.Q 

38.9 

7 

12.9 

5 

46.34  * 
46.42 
13 

75-7    ! 

19.0 

54.04  ^l 

Q   «.    20 

8.9       « 
^    18 

23.30 
15 

39-8 

9 
II 

60.15 ;; 

13.6 

7 
8 

73-8  '' 

21 

29.0 

5430 

7-^     I. 

^3-45  ,„ 

40.9 

60.30 

14.4 

46.55  ,„ 
46.73  \\ 

7'-7  „ 

June  7.9 

54.63  " 

5.6    '5 

23.64  ^^ 

42.1 

12 

60.49  '^ 

15.4 

10 

69.5  " 

17.9 

55.03  * 

3-7    ° 

23.87  \l 

43.4 

13 

60.72 1 

16.6 

12 

46.94  " 

67-3 

27.9 

55.48  « 

24.14  ; 

44.8 

H 

60.98  '<* 

17.9 

13 

47.18  ^^ 

65.1 

July  7.8 

55.98  5° 

3.2    5 

24.43  '^ 

46.3 

15 

_  ^ 

61.27  '9 

19.3 

14 

47-45  ^^ 

6^-9  Z 

53 

I 

30 

16 

3« 

14 

29 

20 

17.8 

56.51  „ 

3-^    , 

24.73 ., 

47.9 

•  £. 

61.58  „ 

20.7 

+7-74  ,„ 

60.9 

27.8 

57.06  55 
57.62  56 
58.18  56 

3-4    t 

25.04 ;, 

49.5 

10 

61.90  3^ 

22.2 

15 

48°4  ^° 

59.0  ^ 

Aug.  6.8 

♦•^I 

25.35 :, 

51.0 

15 

62.22  3 

23.6 

14 

48.34  3^ 

57-3    I 

16.7 

5.2" 

25.66  3 

52.4 

14 

62.54  ^' 

25.0 

14 

4865  ^* 

55-9  \t 

26.7 

58.73  li 

6.6'* 

25.97  _ 

53-6 

12 

62.85  ^ 

26.3 

13 

4895  ^^ 

54.9  '° 

53 

17 

30 

If 

30 

II 

29 

7 

Sept.  5.7 

59.26 

8.3 

26.27 ,«. 

54.7 

*^3-i5  ,0 

27.4 

49-24  „ 

54-2    , 

15.7 

59.76  5^ 
60.22  *^ 

10.2  " 

^^•55  ^' 

55.6 

9 

^3-43  VL 

28.4 

10 

0 

49-51  \\ 

53-8    4 

25.6 

26.81  ^^ 

56.3 

7 

63-69  '^ 

29.2 

8 

49-76  \\ 

53-8    ° 

Oct.   5.6 

60.64  ^l 

61.02  3» 

33 

14.6  ^3 

0  e 

27.04  ^^ 

56.8 

5 

63-93  '^ 

29.8 

6 

49-99  '^ 

54-1  ; 

15-6 

^7-»  :J 

27.25  ,3 

57.1 

3 
I 

64-15  " 
19 

30.2 

4 
3 

5°-9 :° 

54.8    ' 
10 

25.5 

^^•35  ,, 

19.7  „ 

27.59 ', 

57.2 

64-34    , 
6450  \\ 

30.5 

50.37  ,. 

55.8  ,^ 

Nov.  4.5 

61.62  ^7 

22.4  '' 

4^  ^m 

57.1 

I 

30.6 

I 

50.52    = 

57.0  ", 

14-5 

61.83  y 

^77 

27.72  ^l 

56.9 

2 

4A 

6463  ^ 

30.6 

0 

50.64  " 
50.72    \ 

58.3  \\ 

24.5 

61.97  ':^ 

27.81  9 

27.87 

56.6 

3 

64-73  •" 

30.4 

2 

59-8    5 

Dec.  4.4 

62.04 ' 
^  0 

30.2  "^ 

»3 

56.2 

4 
5 

64.80    " 

3 

30«2 

2 
2 

50.77    * 

61.3  '5 

15 

14.4 

62.04 

32.5  „ 

27.90 

55.7 

V 

^ 

64.83 

30.0 

A 

5079    , 

62.8 

24.4 

61.97  ,^ 

34.6  \\ 

27.89  ' 

55.2 

5 

64.83       ^ 

29.7 

3 

50.77    ^ 

642    4 

34.4 

61.83  '^ 

36.3  '^ 

27.85  * 

54.7 

5 

64.79       "^ 

29.3 

4 

50.72    ' 

65-4  " 

Sec  <5,  Tan  <J 

1.978  +1.707 

1. 014      -K>.z66 

1.025           40.224 

1.015      -0.172 

Mean  Place 

56".055      4".42 

23V886    34".96 

► 

60-.759      8".76 

i 

47'.oi5    79"-74 

D'f  a,  Dm  a 

40.03        -0.07 

0.00          -O.OI 

1          0.00           -O.OI 

0.00     •   +0.01 

D^  <f,  D»  (J 

+0.3 

■K).8 

+0.3 

+0.8 

1        40.2 

40.8 

+0.2 

♦0.8 

[Eph  Z2j 
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APPARENT  PLACES  OF  STABS,  1912. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


r<^  Xrldaiii. 

(^  Penei. 

(^Krldanl. 

V  Peraei. 

Mean  Solar 

Mag.  4.3 

Mag.  3.1 

Mag.  3.7 

Mag.  3.9 

Date. 

Right 
Ascension. 

Declina- 
tion S. 

Right 
Ascension. 

Declina- 
tion N. 

Right 
Ascension. 

Declina- 
tion S. 

Right 
Ascemion. 

DecUna- 
donN. 

h       m 

0      t 

h       m 

0       « 

h       m 

e         > 

h       m 

0        t 

3    29 

-21  55 

00 

3    36 

+  4730 

0§ 

3    39 

~io    3 

f0 

3    39 

+  42  18 

Jan.   0.4 

s 

54-71 
54.63  ^\ 

4'-7  „ 

s 

39.69  ,„ 

39-3  „ 

B 

2.56 

38-3  „ 

s 

I3-"  g 

13.03  „ 

'^•3  ,„ 

10.3 

43.2  \\ 

39.59  „ 

M^    m      *2 

40.5     „ 

2.49    \ 

39-4  ^ 

19-3  '^ 

19-9    , 

20.3  * 

20.4  * 
2 

20.3 

303 
Feb.  9.3 

54-51  " 
54-36    5 
54.20  ^g 

44.4" 

45.7    \ 

38-44  J 
39.26  " 

3904 

24 

41.4     ^ 

41.9  ; 

42.0 
2 

2.40    " 
2.28  " 

^•'4  ,6 

40.4  'g 
41.2 

41.7    \ 

12.74 
12-55  " 

"^^   21 

19.2 

29.2 

Mar.  10.2 

20.2 

30.1 

54-02 

53.85  w 
53.68  \l 

53.52  »* 

53.39  \l 

45-9    . 
45-7    I 
45.1 

44-',' 
43-°  .6 

38.80 

38-56  \\ 

38-33  ^^ 
38.12  " 

37-95  \\ 

41.8 

41.3  J 

40.4  ,^ 
39.3  " 

38.0  '3 
15 

1.98 
I.81    '7 

1.39  ^ 

42.0 
42.0    ° 
41.7    3 
41-2     3 

40.4 

10 

'^•34  ,, 
12.12" 

TT      ^T       21 
I   1. 91 

XI.72  '9 

11.56  '^ 
11 

20.2 

19-7    \ 
18.9    * 

»7-9  '? 

16.7  " 
12 

Apr.  9.1 

53-29    g 
53.23    ° 

4'-4  ,0 

37-83    , 

33-3  ^ 

1.30 

39-4 

"•45    6 
".39    , 

^5-5  ,^ 

19.1 

39.5  ^ 

37-76    \ 

1.25  3 

38-1    3 

14.1  *4 

29.0 

53.22 

37-4  " 

37-75    ' 
37.81    6 

37-94  ,J 

1.24 

36.6    5 
34-8  '8 

32.9  '9 
21 

11.38    ' 
"•56  >8 

12,8  '3 

May  9.0 
19.0 

53.25    \ 
53.33  ,3 

35.1  \\ 

32.6  ="5 

27 

31-8  '5 

30.4  '4 
12 

1-27      3 

1.35 

12 

11.5  '3 

10.4  " 
9 

29.0 

June  7.9 

17.9 

27.9 

July  7.9 

53-45  -, 
53.62  \\ 

54.07  4 

54.34  4 

29.9 
27.2    ' 

^4-5  \l 

21.9 

194    '5 
24 

38.13  „ 

38-38  '5 

38.68  30 

39.03  35 

39.42  39 
41 

29.2 
28.2  '« 

27.5    ^ 
27.1     * 

27.0    ' 

^•47  ,fi 
1.63  '* 

1.84  " 
2.08  »4 

-34  :^ 

30.8 
28.6  " 
26.4  " 
24.1  ='3 
21.9" 

21 

"•74  „ 
".97  "2 

.2.25  '« 

"•57  ^6 
12.93  ^3 

9-5    , 
8.8    7 

8.3    3 

8.1  ' 

8.2  ' 
3 

17.8 
27.8 
Aug.  6.8 
16.7 
26.7 

54.94  ,, 
55-26  3^ 

55-58  3J 

55-89  '' 
30 

17.0 

20 

II.9     ^ 

II.O     ^ 

5 

39.83  ^. 
40.26  ^"^ 
40.69  43 
41.13  ** 

41.56  « 
4« 

27.1 
27.6    3 
28.3    7 

29.3  :^ 
3-^  \\ 

2.62 
2.92     ^° 

3.23  3 

3-54  :„ 
3-84  z 

29 

19.8 

17.9 ;! 
16.2  '7 

14-8  '4 

X3-7 '; 

^3-31  ^„ 

^3-71  1^ 
14.11  40 

14.52  4' 

14-92  4° 
39 

^•5    6 
9-^    8 

10.9  "> 

12.1  " 
»4 

Sept.  5.7 

15.7 
25.6 

Oct.    5.6 
15.6 

5^- ^9  .„ 
5^-47  '^ 
56.73  f^ 
5697  '4 
57.18  1; 

10.5 
10.5     ^ 
10.9     ^ 

II.8    9 

'3-0  :^ 

4' 98  ,„ 
42-38  4° 
42.76  38 

43."  \\ 
43.42  3^ 

3^-°  ,6 
33.6 

35.3  '' 

37-^ :; 

39- »  ,„ 

20 

4-^3  ,3 

441  ,. 

4-67  '** 

4-91    '4 

5.12   " 
19 

13.0 

12.6    4 
12.6    " 
12.9    3 

13-6    ' 
10 

^5-31  „ 
15-68  37 

16.03  3,^ 
16.35  ^* 

16.65  30 

13-5 

16.6  '* 

18.3  '7 

20.0  ;7 

25.6 
Nov.  4.5 

14.5 

24.5 
Dec.  4.4 

57.35 
57-50    5 

57-61  ' 
57.69    ° 
57.73    4 

18.4 »° 

20.5 

««  /:  21 
22.0 

20 

43-70 
43-94  ;j 

44-13    ' 
44.28  '5 

44-38  '° 

4 

41. 1 

20 

43-1  ,„ 

20 

45-1 
20 

47.1 

49.0  ;j 

5-3'   „ 
5.46  '5 

5-59  !^ 
5.69  '° 

5-75     ; 
3 

14.6 

15.8  " 
17-2  '4 
18.7  '3 
20.2  '3 
15 

16.91 

17.14  '^ 

17.33  ;j 
17.47  4 
17.56  \ 

21.8 
23.5  '^ 

25-2  '7 
26.9  '7 

28.4  '5 
«4 

14.4 

57.73     , 

24.6 

4442 

50.7  ,^ 

5.78      ^ 

21.7 

17.61 

29.8 

24.4 

344 

5770  i 
57.63  ' 

28.1  '^ 

4441     . 
44.34     ^ 

52.2  '5 
53.5  '3 

5.77     ^ 
5.73     "^ 

23.2     '^ 
24.5     ^^ 

17.61    "" 
17.56   5 

31. I      '^ 
32.2 

Sec  <J,  Tan  6 

1,078    -0.403 

1. 481        +1.092 

X.016 

-0.177 

1.352      40.910 

Mean  Place 

S3'.96o    39".25 

39"  .206     25". 24 

i".929     39". 01 

12-.644       5".23 

D',^  a,  Dm  a 

-0.0 1             +0.03 

+0.02          -0.04 

0.00         +0.01 

+0.02         -0.04 

T^Jr  <5,  T>u  6 

+0.2 

+0.8 

+0.2 

+0.8             1 

+0.2 

40.8 

+0.2 

40.S 

[Eph  12] 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


5  H.  Camelop. 

VTtori. 

r^Xridaiii. 

^^'Erldaiii. 

Mean  Solar 

Mag.  4.7 

Mag. 

30 

] 

Eidag.  4.3 

Mag.  4.2 

Date. 

Right 

Daellna- 

Right 

Deollna- 

Right 

Declina- 

Right 

Declina- 

Ascenaion. 

tionN. 

Aacenalon. 

UonN. 

Aacenalon. 

UonS. 

Ascenaion. 

tion  S. 

h       m 

e         r 

h       m 

• 

f 

h       1 

n 

e 

h       m 

e 

3    40 

+  71    3 

ft 

3    42 

+  2350 

0 

3    43 

-2330 

3    46 

-3627 

f 

-Jan.   0.4 

• 

^♦•33  ,„ 

61.2 

a 
15.47     _ 

10.4 

a 
4.53 

3^-7  ,6 

34-3 ;, 

a 

10.84  „ 

62.4 

10.4 

64°3  i° 

^3-3  " 

15.42     I 

10.5 

z 

4.44 

9 

10.72  ; 
10.56  ll 

643  ^ 

20.3 

J3-63  J° 

65.0 

15.33  ^: 

10.6 

I 

4.33 

II 

35-6  \t 

65.8    5 

303 

66.2  " 
66.8    ^ 

15.21  " 

10.5 

I 

4.18 

15 

36.6  '° 
37-2    ^ 

10.37 ,. 

66.9  " 
67.5    ^ 

Feb.  9.3 

62.62  53 

15.07  't 

10.3 

2 

4.01 

17 

10.16  ^' 

57 

I 

16 

3 

18 

3 

22 

2 

19.2 

62.05  .„ 
61.47  ll 

66.9 

14.91  „ 

1 0.0 

3.83 

18 
18 

37-5    , 

9.94  „ 

^7-7    , 

29.2 

66.5    ^ 

14.74  :l 
14.58  \t 

9.6 

4 

3.65 

37-4    ^ 

9.72 11 

674    I 
66.6    * 

Mar.  1 0.2 

60.92  *5 

65-6  ,! 

9.1 

5 

3.47 

36.9    5 

9-49  ^^ 

20.2 

60.42  5° 

64.2  '4 

^4-43    ! 

8.6 

5 

3.30 

17 

36.0    I 

9-28    ' 

654  " 

301 

60.00  ** 

62.3  '9 

14.31 " 

8.0 

6 

3.15 

15 

34.8  " 

9.10  '8 

63.8  '^ 

33 

21 

9 

5 

II 

16 

«4 

20 

Apr.  9.1 

5967 

60.2 

14.22 

7.5 

3.04 

33.2        . 

8.96     ^ 

61.8 

19.1 

59.46  " 

57-8  ^* 

14.17  I 

7.1 

4 

2.97 

7 

18 

31-4  " 

8.85  " 
8.79    t 

59-4  It 
540  ,„ 

29.1 

5937    I 

55.3  '5, 

14.17  , 

6.7 

4 

0^ 

2.94 

3 

^9-3  " 

May  9.0 

59.41    ♦ 

52-8  'f 

14.22    ' 

6.5 

2 

2-95 

I 

26.9  ll 

8.78 

19.0 

5958  11 

5°-4  !t 

1432  ]° 

6.4 

1 

3.01 

6 

24-4  !^ 

8.82    * 

51.0  f 

30 

23 

>5 

2 

II 

27 

10 

32 

29.0 

59.88 

48.1  „ 

H-47  ,„ 

6.6 

3.12 

-  jr 

"■7  „ 

8.92     ,^ 

47-8  „ 

June  7.9 

60.29  4' 

46.0  " 

14.67  Vl 

6.9 

3 

3.28 

10 

'9-0  'J 

9.07     '5 

44-6  ^! 

17.9 

60.81  f 

44-2    * 

14.90  ,3 

7.4 

5 

3.48 

20 

16.2  ="* 

9.26  ^9 

4' -4^: 

27.9 

61.43  f 

42.7  '5 

15.17  ^^ 

8.1 

7 

3.71 

23 

x«    A    26 

9.50    4 

38.4  3° 

July  7.9 

62.12  ^9 
76 

41.6  " 

7 

^5-47  I 

8.9 

8 
10 

397 

26 
29 

,,  r^  26 
II.O 

24 

9-77  ,; 
30 

35.5  ^l 

17.8 

62.88  „ 

40.9 

^578  „ 

9.9 

4.26 

8.6 

10.07 

329  „ 

27.8 

63.68 «! 

2 
40.7      ; 

16.II  33 

II.O 

II 

4.56 

30 

^•5!! 

10.39 11 

3°-7    « 

Aug.  6.8 

6450 11 

40.8      ^ 

16.45  i* 

12. 1 

II 

4.87 

31 

4-S    I 

10.73  ^4 

^8-9    ! 

16.8 

6533  7 

41.4      I 

16.79  3* 

13.3 

12 

5.19 

32 

3-4  :^ 

11.07  34 

27.5  ':^ 

26.7 

66.16  °3 

10 

42.4  ° 

17.13  37 

14.6 

13 

5.50 

31 

2.4^: 

1 1. 41 34 

26.6    9 

81 

14 

33 

12 

31 

5 

33 

3 

Sept.  5.7 

66.97     - 

43-8  ,, 

17.45  „ 

15.8 

5.81 

^•9    ^ 

"•74 ,, 

26.3 

15-7 

67.75 !: 

45-5  !^ 

^776  3^ 

16.9 

II 

6.IO 

29 

^•9    ° 

12.06  32 

26.6    3 

25.6 

68.48  73 

47-6  Z 

18-05  11 

18.0 

II 

6.37 

27 

^•4    0 

12.35 11 

274  ,, 

Oct.    5.6 

69.16  f 

50.0  '4 

18.32  'I 

19.0 

10 

6.61 

24 

3.3  / 

12.62  ^7 

28.6  " 

15-6 

^77 1' 

53 

52.6  '^ 
28 

18.56  ^4 
22 

19.9 

9 
8 

6.83 

22 
19 

12.86  ^4 
20 

3°-3  11 

22 

25.6 

70.30 

55-4  ,„ 

18.78 

20.7 

7.02 

_  ^ 

6.2 

13.06 

32.5   _ 

Nov.  4.5 
14-5 

70.74  '^'^ 
71.08  34 

58.43° 
61.5  3' 

^«-97  ^ 

19.13        , 

21.4 
22.0 

7 
6 

7.18 
7.31 

16 
13 

8.1  *9 
10.2  =" 

13.23  ^ 
12 

13.35  g 

350  ^l 

37-6  '« 

24.5 

71.31  ^^ 

646  3' 

19.26    '3 

22.5 

5 

7.40 

9 

22 
12.4 

13.43  - 

^-rv     ^      28 

4^-4  ^^ 

Dec.  4.5 

71.43  '] 

67.6  3° 

'      28 

19.35       ^ 

22.9 

4 
4 

7-45 

5 

I 

14.7  '^ 
^    21 

13.46  3 

43-  :j 

14.4 

71.44     ^ 

70-4  „ 

19.40 

23.3 

7.46 

16.8 

13.45 

45-7  ,^ 

24.4 

12 
71.32 

73.1  '^ 

2 
19.42 

23.5 

2 

0 

7.44 

2 

18.8  *° 
20.6  '« 

13.40  ^ 

48.1  =^4 

IT 

34-4 

71.09    *^ 

75.4  '2 

19.39      ^ 

23.7 

2 

7-37 

7 

13.30 '° 

50.2 

Sec  <5,  Tan  <? 

3.082       +2.915 

1093 

•fo.442 

1.090      -0.435 

1.243    -0.739 

Mean  Place 

63'.045     43". 80 

i5".035 

i".34 

3».692     30". 63 

9-.698     57".97 

D  V  Of  I^w  ° 

+0.06         -0. 1 1 

-K).Ol 

-o.oi 

! 

-o.oi         +0.02 

-0.02          +0.03 

Di^d,  Di»r5 

+0.2 

+0.8           1 

+0.2 

+0.8 

+0.2 

+0.8         1 

+0.2 

+0.8 

[Eph  za] 
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APPARENT  PLACES  OF  STARS,  1912. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.  0.4 
10.4 

20.3 
30.3 

Feb.  9.3 

19.2 

29.2 

Mar.  10.2 

20.2 

30-1 

Apr.  9.1 
19.1 
29.1 

May  9.0 
19.0 

29.0 

June  7.9 

17.9 

27.9 

July  7.9 

17.8 
27.8 
Aug.  6.8 
16.8 
26.7 

Sept.  5.7 

157 
25.6 

Oct.  5.6 
15-6 

25.6 
Nov.  4.5 

24-5 
Dec.  4.5 

14.4 
24.4 

34-4 


Y  Hydxi. 

Mag.  3.2 


Right 
Atcwision. 


Sec  <J,  Tan  <J 
Mean  Place 


h       m 

3    48 


40.30 
39.65 

38.91 
38.11 
37.26 


65 

74 
80 

87 


86 

84 
79 


36.39 
35.53 
34.69 
33.90 

32.55 
32.02  ^^ 

31.62  ^° 
27 

13 


Declina- 
tion S. 


-7429 


D'^  1,  Dm  <I 


31.35 
31.22 


31.23 
31.37 


14 
28 


31.65 
32.06  ^^ 
32.58  5^ 


33.21 
33.92 
34.70 
35.52 
36.36 

37.18 

37.96 
38.69 

39.33 
39.87 

40.28 

40.56 
40.69 
40.66 
40.48 

40.15 
39.69 
39.11 


63 

71 
78 
82 

84 
82 

78 
73 
64 

54 
41 

28 

13 

3 
18 

33 

46 
58 


100.4 
102.4 
103.9 
104.8 
105. 1 

104.8 
104.0 
102.6 
100.7 
98.4 

95.7 
92.6 

89.3 
85.8 

82.1 

78.4 
74.8 

71.4 
68.1 

65.1 

62.5 
60.4 
58.8 
57.8 
57.4 

57.6 

58.5 

59.9 
61.9 

64.4 

67.3 

70.4 

73-7 
77.1 

80.4 

83.4 
86.1 

88.4 


20 

«5 
9 
3 
3 

8 

14 
19 
23 
27 

31 
33 
35 
37 
37 

36 
34 
33 
30 
26 

21 
16 
10 


M 

20 

25 
29 

3» 
33 
34 
33 
30 

27 

23 


3.743      -3.607 
35*343    91  "91 


-0.08 
40.2 


■K>.13 
40.8 


C  Persei. 
Mag.  2.9 


Right 
Ascension. 


h       m 

3    48 


36.28 
36.23 
36.14 
36.01 

35.85 

35.68 . 

35.49 
35.31 
35.15 
35.01 

34.91 
34.85 
34.84 
34.89 
34.99 

35.14 
35.34 
35.58 
35.86 

36.17 


5 

9 

13 
16 

17 

19 
18 

16 

14 
10 

6 
I 

5 
10 

15 

20 

24 
28 

31 
34 
36.51 

36.86  35 

37.22  ^ 

37.58 

37.93 


38.28 
38.61 

38.93 
39.22 

39.49 

39.73 

39.94 
40.12 

40.27 

40.37 

40.43 

40.45 
40.42 


36 

35 
35 


33 
32 
29 

27 
24 

21 
18 

15 
10 

6 

2 
3 


Declina- 
tion N. 


f 


+  3137 


33.8 

34.3 
34.6 
34.8 

34.7 

34.5 

34.1 

33.5 
32.8 

32.1 

31.3 

30.5 

29.7 
29.0 

28.5 

28.1 
28.0 
28.0 
28.2 
28.7 

29.3 
30.1 

31. 1 
32.2 

33.3 

34-5 
35.8 
37.0 
38.3 
39.5 

40.6 

41.7 
42.8 

43.8 

44.7 

45.5 
46.2 

46.8 


5 
3 

2 

I 

2 

4 
6 

7 

7 
8 

8 
8 

7 
5 

4 

I 
o 
2 

5 
6 

8 
o 
I 
I 

2 

3 

2 

3 

2 

I 

I 
I 
o 

9 

8 

7 
6 


9  H.  Caanto^ 

Mag.  5.2 


Right 
Ascenalon* 


1. 1 74       40.616 
35».809    22".99 


h       m 

3    49 

8 

38.34 
38.18 

37.96 
37.68 

37.35 


16 
22 
28 

33 
35 


37.00 
36.64 
36.28 

35.96 
35.69 

35.48 
35.34 
35.29 
35.33 
35.45 

35.66 

35.95 
36.32 

36.75 
37.24 

37.77 

38.33 

38.91 

39.49 
40.07 


36 

36 

32 

27 
21 

14 

5 

4 
12 

21 
29 

37 
43 
49 
53 

56 
58 
58 
58 
57 


55 
51 
48 


40.64 
41.19 

41.70 
42.18 

42.62  ^ 
39 

43.01 

43.35  ^^ 
43.62  ^7 

43.82  ^° 
43.95 


13 
6 


+0.01         -0.02 

40.2  40.8 

[Bph  19] 


44.01 
43.98 
43.87 


3 
II 


Declina- 
tion N. 


+  6051 


23.2 
25.0 
26.5 

27.5 
28.0 

28.1 

27.7 
26.9 

25.7 
24.1 

22.3 
20.3 
18.2 
16.0 
14.0 

12. 1 
10.4 

8.9 
7.8 

7.0 

6.5 

6.4 
6.7 

7.3 
8.3 

9.6 
II.2 
13.0 
15.0 
17.3 

19.7 
22.3 

24.9 

27.5 
30.0 

32.4 
34.6 
36.6 


18 

15 
10 

5 

I 

4 
8 

12, 

16 

18 

20 
21 
22 
20 

19 

17 

15 
II 

8 

5 

I 

3 
6 

10 
»3 

16 
18 
20 

23 
24 

26 
a6 
26 

25 
24 

22 
20 


^Penei. 

Mag.  3.0 


Right 
Aecenaion. 


h       m 

3    51 


2.053 
37*.466 


+1.793 


J* 


7  .31 


57.22 
57.16 
57.05 
56.90 
56.72 

56.52 

56.31 
56.11 

55.93 
55.77 

55.65 
55.58 
55.56 
55.60 

55.70 

55.86 
56.07 

56.33 
56.63 

56.97 

57.34 
57.72 
58.11 
58.50 
58.89 


II 

15 
18 
20 


21 
20 
18 
16 
12 

7 

2 

4 
10 

16 

21 

26 
30 
34 
37 

38 
39 
39 
39 
38 


36 
35 
33 


59.27 
59.63 
59.98 
60.31 

60.60^9 
27 
60.87 
61.II  ^4 

61.47  ^^ 
61.58 


II 
6 


61.64 
61.66 
61.63 


Declina- 
tion N. 


+  39  45 


35.7 
36.6 

37.2 
37.6 
37.8 

37.7 

37.3 
36.6 

35.8 

34.8 

33.7 

32.5 

31.3 
30.2 

29.2 

28.3 
27.7 

27.3 
27.1 

27.2 

27.5 
28.0 

28.7 

29.6 

30.7 

32.0 

33.3 

34.7 
36.2 

37.7 

39.2 

40.7 
42.2 

43.7 
45-1 

46.4 

47.5 
48.5 


9 
6 

4 

2 


4 

7 
8 

10 

II 

12 
12 
II 
10 

9 

6 

4 

2 

I 
3 

5 

7 

9 
I 


3 

4 
5 
5 
5 

5 

5 
5 

4 
3 

I 
o 


40.04 

40.2 


-0.06 
40.8 


t 


1.301         40.832 

56«.690    23".29 


40.02 
40.2 


-0.03 
40.8 


APPARENT  PLACES  OF  STABS,  1912. 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


S  Peraei. 

y  Bridanl. 

A.  Ttori. 

<^  Bettculi. 

Mean  Solar 

Mag.  4.0 

Mag.  3.2 

Var.  3.3-4.2 

Mag.  4.4 

Date. 

Right 

Owdina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Ascenaion. 

UonN. 

Ascenaion. 

tion  S. 

Ascension. 

tion  N. 

Ascension. 

tion  S. 

h      m 

.      * 

h       m 

0 

f 

h       m 

e 

» 

h       m 

0       t 

/ 

3    53 

+  3532 

3    53 

-1345 

3  55 

+  12 

ft 

14 

3    57 

-6138 

Jan.   0.4 

s 

15.61 

30.7 

s 

56.12 
56.06  ^ 

29.2 

4872  ^ 

39.1 

8 

23.43  „ 

60.4 

10.4 

'5-56  ,i 

31.4     • 

30.6 

H 

48.68    4 

38.7 

4 

23.133 

62.6  " 

20.3 

'5-46    ° 

31.9     \ 

55-97  ,^ 

31.7 

II 

48.61    7 

38.3 

4 

22.78  35 

64-3  \l 

30.3 

15-32    t 

32.2     3 

55-85  " 

32.6 

9 

48.50  " 

38.0 

3 

22.38  4° 

65.5  " 

66.1  * 
0 

Feb.  9.3 

^5-5  \\ 

32-3    , 

55.70  ^l 

33.3 

7 
3 

48.37  ^ 
15 

37.7 

3 
3 

21.95  43 
45 

19.3 

^^•97  ,0 

32.1 

55-54  „ 

33.6 

48.22 

37.4 

'^•50     . 
21.044^ 

66.1 

29.2 

14.78    9 

31.7  ; 

55-37  '; 

33.6 

0 

48.07    5 
47.91  ^ 

37-1 

3 

65.6  5 

Mar.  10.2 

^4-59  \\ 
14-41  ,, 

31.2  \ 
30.4  ° 

55.20    I 

33.3 

3 

36.9 

2 

0^ 

20.59  2^ 

62.9  »* 

20.2 

5505  ,^ 

32.8 

5 

0 

4776    5 

36.7 

2 

20.17 :_ 

30.1 

14.26    5 

29.5  ' 

54.92  '3 

32.0 

0 

47.64  " 

36.6 

I 

1979  z 

60.9  ^'^ 

II 

9 

IX 

II 

9 

0 

34 

35 

Apr.  9.1 

14-15    6 

28.6 

54-81    , 

30.9 

m    ^ 

47-55    - 
47.49    , 

36.6 

m 

19.45 ., 

58-4  ,0 

19.1 

14.09 

27.6    '° 

54.74  ; 

29.5 

14 

36.7 

I 

19.18  '7 

55-5  '9 

29.1 

14-07     . 

26.6  •** 

54.71     3 

27.9 

16 

47.48    ' 

37.0 

3 

18.98  \i 

5=^-4  \\ 

May  9.0 

14.II    * 

10 

25.7    1 

54-73    6 

26.0 

19 

47.51    3 
47.59  „ 

37.4 

4 

6 

18.86 " 

490  3^ 

19.0 

14.21  '° 
IS 

24.9    5 

54-79  ,„ 

24.0 

22 

38.0 

8 

18.81    5 

4 

29.0 

14.36 

243    ^ 

5489 

21.8 

47.71 

38.8 

18.85  „ 

4^-8  „ 

June  7.9 

14-56  ^° 

23.9    * 

5504    * 

19.5 

23 

47-88  '7 

39.7 

9 

»8.97  " 

38.1  37 

17.9 

14-81  \l 

23.7    , 

55.23  ,, 

17.2 

23 

48.09  " 

40.8 

IX 

»9-»7  Z 

34.6  35 

27.9 

15.10 '9 

23.8    ' 

22 

55-45  ,6 
55-7'  ,8 

14.8 

24 

48.33  \*L 

42.0 

12 

27 
19.44   / 

31.2  34 

July  7.9 

''■^  3: 

24.0 

4 

12.5 

23 
21 

48.60  *7 
29 

43.3 

13 
13 

19.78  ^^ 
40 

28.1  3' 
28 

17.8 

Mil  36 

24.4    , 

55-99  ,„ 

10.4 

48.89  „ 

44.6 

20.18 

25.3 

27.8 

25.1     I 

56.28  '9 

8.4 

20 

49.20  3" 

45-9 

13 

20.62  ^ 

23.0    3 

Aug.  6.8 

16.49  % 

16.87  ^! 

^5-9  ,„ 

56.58  3° 

6.7 

17 

49.51  ;* 

47.2 

13 

21.10  ^ 

21.2  '« 

16.8 

26.9    ° 

56.89  ^' 

5.3 

14 

4983  3' 

48.5 

13 

21.60  5° 

20.0  " 

26.7 

17.24  3^ 

28.0  " 

57.19  L 

4.2 

II 

"ll 

50.14 ,. 

49.6 

II 

22.11  ^' 

19.3     ^ 

37 

12 

30 

7 

31 

10 

50 

I 

Sept.  5.7 

17.61 

29.2 

57-49  ,8 
57.77  „ 

3.5 

4^ 

5°  ■♦5  „ 

50.6 

^\ 

22.61 
23.09  ^ 

19.2 
19.8     * 

15-7 

17.96  35 

30.4   ', 

3.2 

3 

50.74  J 
51-02  " 

51.5 

9 
6 

25.6 

18.29  ^^ 

31-7  \\ 

58.04  \l 

3.3 

I 

52.1 

23.54  ^^ 

21.0 

Oct.    5.6 

18.60  3' 

18.88 '° 
36 

33.1   t 

58.29  l\ 

3.8 

5 

51.28  ""^ 

52.6 

5 

23.95  ^. 

22.8  '8 

15-6 

34.4  '3 
13 

58-52  '^ 

20 

4.7 

9 
12 

51.52  ^4 

22 

52.9 

3 
I 

24.30  ^5 
29 

25.1  '3 

27 

25.6 

1914  „ 

35.7  ,, 

5^72     ,, 

5.9 

51.74    ,„ 

53.0 

24.59  _ 

278 

Nov.  4.5 

19.36 " 

37.0    3 

58.89       I 

7-3 

14 

51.93    ,^ 

53-0 

0 

24.80'' 

30.9  3 

14-5 

19.55  ^l 

38.3  '3 

59.03    J 

8.9 

16 
18 
18 

10 

52.09 

52.8 

2 

24.93   ^\ 
24-99     . 

34.1  3^ 

24-5 

19.71  „ 

39.5 

59.14    " 

10.7 

52.22    •' 

52.6 

2 
^ 

37.4    \\ 

Dec.  4.5 

19.82 " 

40.6  " 

59.21        I 

12.5 

52.32     " 

52.3 

3 

24.97 

40.7    ^^ 

7 

10 

4 

17 

6 

4 

II 

32 

14.4 

19.89 

41.6 

59.25    ^ 

14.2 

T  Ai 

52.38 

51.9 

^ 

24.86 
24.68  '! 
24-42  ^^ 

46.7  ,^ 

24.4 

'^•2o  ^ 

42.6       'I 

43-4    ^ 

59.25 

15.9 

17 

52.40 

51.5 

4 

34-4 

19.88  3 

59.21     * 

17-4 

15 

52.39 

51. 1 

4 

49.2  '3 

Sec  rJ,  Tan  A 

1.229    +0.715 

1.030      -0.245 

1.023         -K>.2I 

7 

2.106        -1.853 

Mean  Place 

I5'.096    I9".i6 

55'.397     29".7: 

J 

48"-i95    32".6o 

► 

20V864    53"-46 

D V  ^,  r)»  ^ 

+0.02         -0.03 

-0.0  X            40.01 

[ 

0.00          -O.OI 

-0.04         +0.06 

D^A,  D^f) 

+0.2 

40.9      1 

+0.2 

+0.9 

+0.2 

+0.9 

40.2 

40.9 

I9I2- 


[Eph  Z2j 
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APPARENT  PLACES  OF  STABS,  1912. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.  0.4 
10.4 
20.3 

30.3 
Feb.  9.3 

19-3 
29.2 

Mar.  10.2 

20.2 

30.1 

Apr.  9.1 
19.1 
29.1 

May  9.0 
19.0 

29.0 

June  8.0 

17.9 

27.9 

July  7.9 

17.8 
27.8 
Aug.  6.8 
16.8 
26.7 

Sept.  5.7 

15.7 

257 
Oct.   5.6 

156 

25.6 
Nov.  4.5 

14-5 

24-5 
Dec.  4.5 

14.4 
24.4 

344 


vTturi. 

Mag.  3.9 


Right 
Ascension. 


h       m 

3  58 

s 
29.00 
28.96 
28.89 
28.79 
28.66 

28.51 

28.35 
28.20 

28.06 
27.93 

2783 
27.77 

27.75 
27.78 

27.85 


4 

7 
o 

3 

5 

6 

5 

4 

3 
o 


27.97 
28.13 

28.33 
28.56 

28.82 

29.10 
29.40 
29.71 
30.02 

30.33 


3 

7 
12 

16 
20 

23 
26 

28 

30 
31 
31 
31 
30 


29 

27 
25 


Sec  <J,  Tan  ti 
Mean  Place 


30.63 
30.92 

31.19 

3144  _ . 

31.68  ^* 
21 

32.08  '? 
32.24 

32.37 
32.46 

32.52 

32.54 
32.52 


16 

13 

9 
6 

2 
2 


Declina- 
tion N. 


+    544 


50.0 

49.3 
48.7 

48.2 
47.8 

474 
47.2 

47.1 

47.1 
47.2 

47.5 
48.0 

48.6 

49.4 
50.4 

51.5 
52.8 

54.2 

55.7 
57.2 

58.8 
60.3 
61.7 
63.0 
64.1 

65.0 

65.7 
66.2 

66.4 

66.4 

66.2 
65.8 
65.2 
64.6 

63.9 

63.1 
62.4 
61.7 


A  Taurl. 

Mag.  4.5 


7 
6 

5 
4 
4 

2 
I 
o 
I 

3 

5 
6 

8 

o 


3 

4 

5 

5 
6 

5 

4 

3 
I 

9 

7 
5 
2 

o 

2 

4 
6 

6 

7 
8 

7 
7 


1.005       +0.10 1 
28-.433    44" .90 


Right 
Ascension. 


h   m 

3  59 


8 

29.95 
29.91 

29.83 

29.72 

29.59 


4 
8 

II 

13 
16 


2943  ^. 

29.26  ' 

17 
29.09  ' 

28.94 
28.81 


15 

13 
10 


0.00 
+0.2 


0.00 
+0.9 


28.71 
28.65 
28.64 
28.67 

28.75 

28.88 
29.06 
29.28 

2953 
29.81 

30.11 

30.43 
30.76 

31.10 

31.43 


6 
I 

3 
8 

13 

18 
22 

25 
28 

30 

32 

33 
34 
33 
32 

31.75  .. 
32.06  »* 

32.36  II 
32.64  ^* 
32.90 


26 

23 


33.13 
33.33 
33.51 
33.65 
33.76 

33.83 
33.86 

33.85 


20 
18 

14 
II 

7 

3 
I 


Declina- 
tion N. 


+  21  50 


40.7 
40.7 
40.7 

40.7 
40.5 

40.2 
39.9 

39-5 
39.1 
38.7 

38.3 
38.0 

37.8 

37.7 

37.7 

37.9 
38.2 

38.7 

39.4 
40.2 

41.2 
42.2 

43.3 
44.4 
45.5 

46.6 
47.6 
48.5 

49.3 
50.0 

50.6 

51. 1 
51.5 
51.8 

52.1 

52.3 
52.5 
52.5 


o 
o 
o 

2 


3 

4 
4 
4 
4 

3 
2 

I 

o 

2 

3 

5 

7 
8 

10 

10 
II 
II 
II 
II 

10 

9 

8 

7 
6 

5 
4 
3 

3 

2 

2 
o 


c  Pcraol. 
Mag.  4.0 


1.077        -K).40I 
29*-423    32".oo 


Right 
Ascension. 


h 
4 


m 

2 


-K).OI  -0.0 1 

+0.2  +0.9 

[Bph  It] 


s 

6.79 
6.72 

6.59 
6.42 

6.21 


7 

13 

17 
21 

23 


24 
24 
23 


5.98 

5.74 
5.50 

5.27 

5.08 ;« 

4.93 

4.83 

4.79 
4.82 

4.91 


10 

4 

3 

9 
16 


5.07 
5.29 
5.57 
5.89 
6.25 

6.65 
7.07 

7.50 

7.94 
8.38 


22 
28 
32 
36 
40 

42 
43 
44 
44 
43 


41 


8.81 
9.22 
9.62  4° 
9.99  37 

20.34  ^^ 
31 

20.65 
20.93  I, 
21.16 '3 

21.35  '^ 
21.48 


13 
8 


21.56 

21.59 
21.55 


3 

4 


Declina- 
tion N. 


+  4728 


55.9 
57.2 

58.3 
59.0 

59.4 

59.4 
59.1 
58.5 
57.6 

56.5 

55.1 

53.7 
52.2 

50.7 
49.2 

47.9 
46.8 

45.9 
45.3 
44.9 

44.8 

45.0 

45.4 
46.1 

47.0 

48.1 

49.4 
50.9 

52.5 
54.2 

56.0 

57.8 

59.7 
61.6 

63.4 

65.1 
66.7 

68.1 


13 
II 

7 

4 
o 

3 
6 

9 
II 

14 

14 
15 
15 
15 
13 

II 

9 
6 

4 
I 

2 

4 

7 

9 
II 


pTtaui. 

Mag.  5.6 


Right 
Ascension. 


1.480        '('I.091 
i6'.iIO    42".36 


h       m 

4     5 


s 

28.69 

28.65 

28.57 

28.46 
28.32 

28.16 
27.98 
27.81 

27.65 
27.51 

27.40 

27.33 

27.31 

27.34 
27.41 

27.54 

27.72 

27.94 

28.19 

28.48 

28.79 

29.12 

29.46 
29.80  3^ 
30.14  3^ 

34 
30.48  ,, 
30.80  3^ 

31. II  *»' 

31.40 
31.67 


4 

8 

II 

14 
16 

18 

17 
16 

14 
II 

7 

2 

3 

7 
13 

18 
22 

25 
29 
31 

33 
34 


Declina- 
tion N. 


4-26  15 


29 

27 
25 


*o.o3 
+0.2 


-0.04 
+0.9 


31.92 

32.14 
32.33 
32.48 
32.60 

32.68 

32.71 
32.71 


22 

19 

15 
12 

8 

3 
o 


6.9 

7.2 

74 
74 
7.4 

7.2 

6.9 

6.5 
6.0 

5.5 

5.0 

4.4 
3.9 
3.6 

3.3 

3.2 

3.3 
36 
4.0 
4.6 

5-3 
6.1 

7.0 

8.0 

9.1 

20.1 
21. 1 
22.1 
23.0 

239 

24.7 

25.4 
26.0 

26.6 

27.1 

27.6 
28.0 
28.4 


3 

2 

o 
o 

2 

3 

4 
5 
5 
5 

6 

5 

3 

3 
I 

I 

3 

4 
6 

7 

8 

9 
10 

II 

10 

10 
10 

9 

9 

8 

7 
6 

6 

5 
5 

4 
4 


1. 115 

28*.I32 


+0.493 


.»» 


7    .32 


•♦O.OI 

+0.2 


-0.02 
+0.9 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


0^  Erldaxil. 

/^Tauil. 

a 

Horologii. 

aBettoBU. 

Mean  Solar 

Mag.  4.1 

Mag.  4.3 

Mag.  3.8 

Mag.  3.4 

Date. 

Right 

Declina- 

Right 

DacUna- 

Right 

Declina- 

Right 

Declina- 

Asceiisioii. 

tions. 

AiceiMion. 

tionN. 

Ascension. 

tion  S. 

Aicenilon. 

tions. 

h      m 

•          r 

h      m 

. 

h       : 

m 

•       t 

h       m 

•       t 

4  7 

-73 

4    10 

+        840 

4     II 

-4230 

If 

4    13 

—  62  41 

Jan.    0.4 

34-85  , 

56.3    „ 

45-87     , 

27-5     ^ 

6.56 

44-0 ,, 

S 
20.00 

99 

43.8 

10.4 

34-81  * 

34-73  „ 

57-5  " 

45-84     I 
4578  ,1 

27-0     I 

6.43 

13 

46-=*    s 

19.71  ^9 

46.2  =^4 

20.3 

58-5  '° 

26.5     5 

6.26 

17 

48-0 ; 

19-36  ^^ 

48.1  '9 

30.3 

34-62  " 

59.4    ' 
60.0 

45-68    ° 

26.0     5 

6.05 

21 

49-4  '4 

18.95 1! 

49.5  '4 

Feb.   9.3 

34-48    4 

45-55  „ 

25.6    4 

5.81 

24 

50.3 ' 

18.50*5 

50.3 

15 

4 

»5 

3 

25 

4 

47 

3 

19.3 
29.2 

34-33  ,, 

60.4 
60.6    ' 

45-40 
45.24 
45-09  ,' 

25.3    , 
25.1 

5.56 
5.30 

26 
26 

50.7 , 
50.6 ' 

50.0  ^ 

'^'^3  48 

'707 1! 

50.6 
50.3    ^ 

Mar.  10.2 

34-01    « 

60.5     ' 

24-9     , 

5.04 

49-4  : 

20.2 

33.86    5 

60.2    ^ 
59-6    I 

44-95  ;^ 

24-8 

4.79 

25 

48-9 

16.61 4^ 

48.0  '4 

30.2 

33-73  /, 

44-81    4 

249    , 

4.56 

23 

47-4  '5 

16.19^^ 

46.2  »8 

II 

II 

2 

20 

20 

37 

24 

Apr.   9.1 

33.62 
33.54       I 

588  „ 

44.70 

25-1    , 

4.36 

45-4  „ 

15.82 

43.8 

19.1 

57-8   ° 

44.63  ; 

25.4   , 

4.21 

15 

43-'  \\ 

'5-51  ,' 

41.1  ^l 

29.1 

33.50  ; 

56.6 

44.60  ^ 

25.8    4 

26.4    t 
27.2    * 

4.10 

II 

4°-5    * 

15.27  \\ 

38-'  ^! 

May   9.0 

3351    ' 

55-1    5 

44.62  ; 
44.68  ^ 

4.05 

5 

37-6  *9 

15.10  ^7 

34-8  33 

19.0 

33.56  5 

53-4    ! 

4.05 

0 

34.5  3' 

15.01    ^ 

31.4^1 

10 

»9 

II 

9 

6 

33 

0 

36 

29.0 

33-66 

5^-5  ,„ 

44-79  ,- 

28.1 

4.II 

31.2 

15.01 

27.8 

June  8.0 

33-80    4 

49-6  11 

44-94  .„ 

29.2  " 

4.22 

II 

27.9  33 

1510    ^ 

24.1  37 

17.9 

33.98  '8 

♦7-6  '! 

45.13  11 

30.4 : 

4-39 

17 

246  ^^ 

15.27  ^^ 

20.5  3« 

27.9 

34-20 ." 

45.6  '° 

45.36  11 

31-7    3 

4.60 

21 

21-4  i 

15-52  ,5 

17.1  34 

July  7.9 

34-44  ^* 

43-5  " 

20 

45-6^  :i 

33.0  ^3 

4.86 

20 
29 

18.3  3' 
27 

^5«4  5^ 

'3-9  ^: 

29 

17.9 

34-71 

4^-5  ,. 

45.89  ,„ 

34.4 ., 

515 

15.6 

16.22 

1 1.0 

27.8 

35«>  2 

39-7    ! 

46.19  I'l 

35-8    ! 

5.47 

32 

^3='  !i 

16.66  *4 

8.6^4 

Aug.  6.8 

35-30  3° 

38°   I 

46.50  3 

37.2 ': 

5.82 

35 

11.2  '° 

17.13  ^7 

6.6=*° 

16.8 

35-60  11 

36.6    4 

46.81  3» 

38.4  " 

6.18 

36 

9.7 '5 

17.63  ^° 

5.2  '4 

26.7 

3S-90  t° 

35-5    a 

47-12  3' 

39.5 " 

6.54 

36 

8.7'° 

18.15  ^' 

8 
4.4 

30 

8 

30 

9 

35 

4 

52 

2 

Sept.  5.7 

36.20 

34-7     . 

47-42 

40.4  , 

6.89 

^K     A 

8.3  , 

18.67  „ 

4.2     ^ 

15-7 

36.49  '9 

34.3  ; 

47-72  3° 
48.00  »f 
48.26  '^ 

41. 1  I 

7.23 

34 

8.5  \ 

19.18  5^ 

4-^    * 

25.7 

36.76  11 
37-02  ^° 

34-2    ' 

41.6  i 

7.56 

33 

9.2  J 

19.65  ^^ 

5.6''' 

Oct.    5.6 

34.5  i 

41.9  ^ 

7.86 

30 

^°-5    « 

20.09  ** 

7.3'^ 

156 

37-26  ^^ 

35.1    * 

48-51  '^, 

41.9  . 

8.13 

27 

12.3  '« 

20.48  39 

9-5" 

21 

9 

23 

I 

24 

23 

32 

26 

25.6 

37.47    ,« 

36-0 

48.74  ,„ 

41.8 

8.37 

14.6 

20.80 

12. 1 

Nov.  4.6 

37-^5    ! 

37-t 

48.94 '° 

41.5     ^ 

8.57 

20 

17-2    „ 

21.05  ^5 

151  ^^ 

14-5 

37.81    J 

38-4    i 

49"    I 

41.I     t 

8.72 

15 

20.0  '8 

21.22   ^* 

18.3  3^ 

245 

37.94    X 

39-8    4 

49.25 ,; 

40.6    5 
40.0 

8.83 

II 

=^3°  ^° 

21.30     ® 

21.7  34 

Dec.  4.5 

38.03    I 

41.3  11 

49.36 " 

8.88 

5 

26.0  30 

21.30     ° 

25.1  34 

5 

15 

7 

6 

0 

30 

9 

32 

14.4 

38.08 

4^-8  ,, 

49.43  . 

39.4  , 
38.8  t 
38-2  * 

8.88 

29.0  „ 

21.21 

28-3  ,„ 

24.4 

38.10    ^ 

44.2    4 

49.47  I 

8.84 

4 

3^-7  « 

21.04^7 

3^-3  ^^ 

34-4 

38.08    ^ 

45-5  '3 

49.47 

8.74 

10 

34.2  *5 

20.80  ^* 

34-0  ^7 

Sec  6,  Tan  S 

1.008      -0.124 

1.012    'to.154 

1.356      -0.917 

2.180       -1.937 

Mean  Place 

34«.i52    58".86 

45'.366    2i".58 

5M 

35    4o".38     1 

i7*-247     38".2i 

DV  Of  !)•»  n 

0.00          0.00 

o.oo          o.oo 

-0.02         +0.03     1 

-0.05         +0.06 

D,^  J,  D«  d 

40.2               +0.9 

+0.2               -10.9 

+0.2 

40.9       1 

40.2              +0.9 

[ 

Eph  Z2] 
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APPAEENT  PLACES  OF  STABS,  1912. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


yUvBOi. 

<^  Tmnrl. 

t^  Sridflni. 

f  Trail. 

Mean  Solar 

T^          A. 

Mag.  3.9 

• 

Mag.  3.9 

Mag.  4.1 

Mag.  3.6 

Date. 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Aflcenaion. 

tion  N. 

Aacenaion. 

tion  N. 

Aacenaion. 

tion  S. 

Aacenaion. 

tion  N. 

h       m 

e 

t 

h       m 

0 

0 

h        m 

e         f 

h       m 

0 

4  14 

+  1524 

4  17 

4-17- 

20 

4     20 

-3412 

4    23 

+  1859 

Jan.   0.4 

s 

47.62 

64.5 

a 

52.08 

20.5 

s 

4506 

44-98    8 

7^-^  „ 

a 
29.21 

17.8 

10.4 

47-59  ^ 
47-53  I 

64.2 

3 

52.06  ^ 
52.00 

20.4 

I 

78.7  " 
80.5  '« 

29.19     ^ 
29.13 

17.8  ° 

20.3 

64.0 

2 

20.2 

2 

44-85  ^ 
44-69    f 

17.7  [ 

30.3 

47-44    ' 

63.8 

2 

51.90  ° 

20.0 

2 

8^-9  !^ 

29.04     I 

17.6  ' 

Feb.  9.3 

47.31  ;^ 

63.5 

3 

51-77 ,: 

19.8 

2 

44-50  '9 

82.9  " 

28.91   '^ 

17.4  ' 

J5 

3 

»5 

2 

22 

5 

15 

2 

19.3 

*7'^  ,6 

47-00 ; 

63.2 

51-30  ' 

19.6 

44.28 

83-4    , 

28.76 

17.2 

29.2 

63.0 

2 

19.4 

2 

44-°5  ,, 

83.5     ' 

28.60  '^ 

17.0      ^ 

Mar.  10.2 

46.83  11 

62.8 

2 

19.I 

3 

43-83  " 

83.1     4 

28.43  11 

16.8       ^ 

20.2 

46.68  '5 

62.6 

2 

5»'4    ' 

18.8 

3 

43-61  " 

82.2     9 

28.27 

16.5     3 

302 

46.55  '^ 

62.4 

2 

51.00    * 

18.6 

2 

20 
43.41 

80.9  '3 

28.13  *4 

16.2     3 

II 

I 

II 

I 

17 

16 

II 

2 

Apr.  9.1 

46.44        , 

62.3 

50.89 

18.5 

4324    ,, 

79-3  ,„ 

28.02 

16.0 

19.1 

46.37  ; 

62.3 

0 

50.82    I 

18.4 

I 

43."     ^ 

77-3    ° 

27.94      . 

15.8     ^ 

29.1 

46.34  ^ 

62.4 

I 

50.79    , 

18.3 

I 

43.02        9 

75-0  ^ 

27.90    ^ 

15.7 : 

May  9.0 

46.35  I 
46.41 

62.6 

2 

50.80    ' 
50.86    ^ 

18.4 

I 

42.97       ^ 

7^-+    8 
69-6  l^ 

27.91      ' 

15.8 ' 

19.0 

63.0 

4 

18.7 

3 

42.98        ' 

27.97 

15.9  * 

II 

5 

II 

4 

6 

30 

10 

3 

29.0 

4*5-52    , 
46.68  '^ 

63.5 

50.97  ,, 

19. 1 

43.04  „ 

66.6 

28.07 

16.2 

June  8.0 

64.2 

7 

A 

5'-"    f 

19.6 

5 

43.15 

63-5  3' 

28.22  '5 

16.6  j 

17.9 

46.87  '' 

65.0 

8 

51-31    ' 

20.3 

7 

43.30     5 

60.4  3« 

28.41  '9 

17.2  ^ 

27.9 

47- 'o  J 
47.36  ll 

65.9 

9 

5^-54  11 
5»-8°  '! 

21.2 

9 

20 

43-50  ° 

57-4  ^: 

28.64  11 

17.9  7 

July  7.9 

67.0 

II 

22.2 

10 

43-74  It 

54-5  '9 

28.90  ^^ 

18.8  9 

29 

II 

29 

10 

28 

27 

28 

9 

17.9 

47.65 

68.1 

52-09 

23.2 

44-02 

51-8 

29.18 

19.7 

27.8 

47.95  ^, 

69.2 

II 

52.40 1 

24.2 

10 

44-32  3 

49.4  ^* 

29.48  ^° 

20.6  9 

Aug.  6.8 

48.27  11 

70.4 

12 

52.72  ^ 

253 

II 

44-63  \[ 

47.4  1° 

29.80  32 

21.6 '° 

16.8 

48.59  \l 

71.5 

II 

53-04  ^, 

26.3 

10 

44.95 ,, 

45-9    5 

30.13  33 

«^  /:  10 
22.0 

26.7 

48.91  I] 

72.5 

10 

53-36  3^ 

27.3 

10 

45-28  33 

44.8" 

30.46  t 

23.5     ^ 

31 

9 

32 

9 

33 

6 

32 

9 

Sept.  5.7 
15.7 

49.22 

^I 

49.53  l^ 

73.4 
74.2 

8 

53-68 
53-99  ,' 

28.2 
29.0 

8 

45-61 
45-93 ;, 

44.2 
44.1     ' 

30.78 

24.4  « 
25.2     * 

25.7 

4982  »9 
28 

5°-36  't 

74.9 

7 

54-29  ^g 
54-57  ll 
54-83  '^ 

29.7 

7 
6 

46-24 11 

44-6, X 

3^-39^^ 

259     ^ 

Oct.    5.6 

75.4 

5 

30.3 

4^-53    ' 
46.79    t 

«-^    6 

31.68  l^ 

26.5     ^ 

15.6 

75.7 

3 

30.7 

4 

47.2  '* 

31.95    ' 

27.0     *^ 

23 

2 

24 

3 

23 

20 

25 

3 

25.6 

50.59  „ 

75.9 

55-07  „ 

31-0 

'*702  ^^ 

49-2  „ 

32.20 

27.3 

Nov.  4.6 

50.80  " 

76.0 

I 

55-29  " 

31. 1 

1 

47.22  ^° 

5^-5  11 

32.43  ^^ 

275 

14-5 

50.99  J' 

75.9 

I 

55-48    9 
55-64  ^ 

31.2 

I 

47.39 ,; 

54-1  »^ 

32.63  ^° 

27.6     * 

24.5 

51-14    ^ 

75.8 

I 

31.2 

0 

47.51  " 
47.59  I 

56-«    8 
59-6  '! 

32.79    ' 

27.7     ' 

Dec.  4.5 

51-26  " 

75.7 

I 

55.77  ^ 

31. 1 

I 

32.92  ^ 

27.7     "" 

0 

2 

8 

I 

3 

»7 

9 

0 

14.4 

51-34    ^ 

75.5 

«» 

55.85     ^ 

31.0 

w 

47.62 

*5^-3  ,, 

33.01 
33.07     , 

27.7 

24.4 

51-38    J 

75.2 

3 

4% 

55.89     ^ 

30.9 

I 

47.61  I 
47.55 

27.7     ^ 

34.4 

51-38    ° 

75-0 

2 

55.90 

30.7 

2 

67-3  '^ 

33.08     ' 

27.6     ' 

Sec  <J,  Tan  S 

1.037           +0.276 

1.048        -10.312 

1.209    -0.680 

1.058       +0.344 

Mean  Place 

47«.02o    S7"oS 

1 

5i».47i     I2".7i 

43*.874    74".82 

28-.583      9".68 

D'l^  a,  Dm  0 

+0.01        -0.0 1 

+0.01         -0.0 1 

-0.02            'K>.02 

-K).OI            -0.0 1 

D^<J,  D«cJ 

40.2 

+0.9 

40.2 

+0.9 

+0.2 

+0.9 

+0.2 

+0.9 

[Eph  ta] 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


S  Mensas. 

m  Persei. 

or  Ttori. 

vsrldani. 

Mean  Solar 

Mag.  5.6 

Mag.  6.x 

Mag.  i.z 

Mag.  4.1 

Date. 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Aseenaloii. 

tion  S. 

Ascension. 

tion  N 

■ 

Ascension. 

tion  N. 

Ascension. 

tion  S. 

h       m 

e          t 

h       m 

0 

f 

h       m 

e        » 

h       m 

e         r 

4    23 

—  8024 

4    27 

+  4252 

4  30 

+  16  19 

4  31 

-331 

Jan.   0.4 

8 

8°-3  ,. 

8 

13.96 

48.8 

52.82 

66.9 

8 
56.00 

WW 

50.0 

10.4 

61.46    99 

82.7  *4 

13.92    * 

50.0  ^ 

[2 

52.80  \ 

66.8    ' 

55-99    \ 

5'-^    0 

20.4 

60.29  "7 

84-6  '9 

13.83    ' 

510  ^ 

[O 

52.75  X 

66.6    ^ 

55-93  ,^ 

52.1  'I 

30.3 

58.98  |3' 

85-9  'I 

86.7 ; 

13-70   3 

51.7 

7 

52.66  9 

66.4    \ 

55.83  z 

52.9    2 

Feb.  9.3 

57-58  4° 

^3-53  \l 

52.2 

5 

5=^-54  Z 

66.2    ^ 

55.70  ;^ 

53.5 

140 

2 

20 

2 

14 

2 

15 

5 

193 

56.12 

86.9 , 

»3-33  „ 

52.4 

52.40    , 

66.0 

55.55  _. 
55.39 ' 

540 

29.2 

5463 1^ 

86.6    3 

I3-II  " 

52.3 

I 

52.24  ! 

65.8  \ 

54-3    ^ 

Mar.  10.2 

53»6   1^ 

85-8  ,! 

12.88  '3 

51-9 

4 

52.07  '7 

65.5  ^ 

55-22  '^ 

0 
54-3 

20.2 

51-74   t. 

84-4  ^ 

12.67  \l 

513 

6 

5^-9'    ! 

65.3  \ 

55.06  ^^ 

1 

54-2  ' 

30.2 

50.41  1" 

82-5    ' 

12.48    9 

50-5  ^ 

8 

51-77 ;: 

65.2 

54.92  \\ 

53-8    4 

121 

23 

16 

[O 

12 

I 

12 

6 

Apr.  9.1 

48-14  'f 

*7='5   !' 

80.2        ^ 

12.32 

49.5  , 

r  /^ 

51-65   „ 

65.1 

54.80 

53-2 
52-4  ,0 

19.1 

12.21 

12.15  ^ 

48.3  ' 

[2 

51-56  ' 

65-0  0 

54-71 9 

29.1 

74.6   ^° 

47.0 

^3 

51-52   \ 

65.0  ° 

54-66  5 

51-4    ° 

May  9.1 

46-55    !° 

71.3    11 

12.15  ° 

12.21 

45.8 

[2 

51-52   \ 

65.2  ' 

54-65 ' 

5°-2  ! 

19.0 

46.06  ^^ 

67.9    ^1 

44.6  J 

[2 

51-57   ^ 

65.5  \ 

54-68  3 

48.8  '4 

27 

35 

12 

[I 

9 

4 

8 

10 

29.0 

45-79     ^ 

64.4  ,^ 

12.33  ,8 
12.51 

12.74  'i 
13-02 

43.5  , 

51.66 

65-9  . 
66.5  * 

67-2     a 
68.0    * 

54-76 

47-2 

June  8.0 
17.9 

45-74    J 
45-92    '8 

60.9  35 
57.4  \\ 

42.5^ 
41.7 

[O 

8 
6 

51.80    4 
51-98^; 

54-88  " 
55.04  ^^ 

45-5  ^ 
41.9 

27.9 

4631    ^ 

54.1  ,, 

41. 1 

52.20 

55-24  '^ 

July  7.9 

46-91    f° 
79 

5-0^8 

13-34  ^' 
35 

40.7 

4 

2 

52.45  J 

68.9    9 
10 

55-47  J 

40.0     9 
^          18 

17.9 

47-70      , 
48.66    9* 

4«-2  ,, 

13-69    8 
^4-07  ^J 

40.5 

52-73  „ 

69-9  ,„ 

55-73  ,a 
56-01  »f 

38.2 

27.8 

45-8  '* 

40.6 

I 

53-03  3° 

^.«.   ^     10 

36.5     ; 

Aug.  6.8 

49-75  ;°^ 

43-9    ' 

^4-47  4° 

40.9 

3 

53-34  ^, 

7^-9  ,„ 

56-30  ^9 

35.0  \\ 

16.8 

5°-94  Wl 

42-6  '3 

14-87  4° 

41.4 

5 

53-65  ^' 

72-9 '° 

56-59  '' 

33-7  ,^ 

26.8 

_-  -_ 120 
52.20 

41.8    * 

^5-28  4' 

42.1 

7 

53-97  ,^ 

73-8  ' 

56-89  ^° 

32.6  " 

129 

2 

40 

8 

32 

8 

30 

8 

Sept.  5.7 

53-49  ,„ 

41.6 

^5-68  ,„ 

42.9 

54-29  „ 

74-6 

57-^9  ,„ 

31-8 

15.7 

54-76  "7 

42.1    * 

16.08  *'* 

43-9 

[O 

54-60  3' 

75-3  ^ 

5748  ^9 

31-3  ^ 

25.7 

55-96     ° 

43-2  " 

16-47  ^' 

45.0  \ 

[I 

5490  3 

75-9    ! 

57-77  ^' 

2 

31. 1     , 

Oct.    5.6 

57-06  "° 

44-9    ! 

16.84  37 

46.2 

[2 

55-19  ^' 

76-4    ^ 

58.04  ' 

31.2    ' 

156 

58.02    9^ 

47.1  " 

17.19  35 

47-5  \ 

^3 

55-46  ^7 

76.7    3 

58.29  w 

31.7    \ 

77 

26 

32 

14 

25 

I 

23 

8 

25.6 

58-79    ,, 

49-7  ,„ 

*7-5i  ,„ 

48.9 

55-71 

76.8 

58.52  ^^ 

32-5  ,„ 

Nov.  4.6 

59-35   t 

5^-7  '! 

17.80  ^9 

50.3 

14 

55-94  ,X 

76.9 

58.73  ^ 
58-91    ' 

33-5    t 

14.5 

59-68   33 

55-9  ^: 

18.OS    5 

51.8  ^ 

15 

56-14  ^° 

76.8 

34.6 

24.5 

59-77     ' 

59-3  ,: 

18.26  " 

53.3  \ 

15 

56-31    I 

76.7     ' 

59-06  s 

35-9    ' 

Dec.  4.5 

59.60   '7 

62.6  33 

18.42  '^ 

54.8  J 

15 

56-45    4 

76-5     \ 

59-18 " 

37-3  : 

42 

32 

II 

^4 

10 

2 

0 

«4 

14.5 

59-^8   «« 

65-8  ,„ 

18.53  . 

18.59  \ 

56.2 

5655    . 
56.61    \ 

76.3      , 

59.26 

38-7  ,, 

24.4 

5«-52    J! 

68-7  Z 

57.6  \ 

H 

76.1       ^ 

59.31.  5 

40-0    3 

34.4 

57-64   '' 

71.3  '^ 

18.60  ^ 

58.8^ 

[2 

56-62    » 

75-9 

59.32 

41-3  '^ 

Sec  <J,  Tan  6 

6.008           -5.924 

1.364      +0.92 

9 

1.042           +0.294 

1.002      -0.062 

Mean  Place 

53*-726    75"-04 

I3".i8i     36".57 

52M59    59".3i 

55"-253    53".95 

DV  «,  D«* « 

-0.14         +0.15 

+0.02         -0.02 

+0.01         -o.oi 

0.00           0.00 

D,^  ^,  D«  <J 

+0.2 

+0.9 

+0.2 

+0.9 

+0.2 

+0.9      1 

+0.1 

+0.9 

LEph  13] 
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APPARENT  PLACES  OP  STABS,  1912 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


a  Doradas. 

68  Eridani. 

r  Tauri. 

Groombridce  M8. 

Mean  Solar 

Mag.  3.5 

Mag.  4.0 

Mag.  4.3 

Mag.  6.0 

Date. 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

RiKht 

Declina- 

Ascension. 

tion  S. 

Ascensioa 

tion  S. 

Ascension. 

tion  N. 

Ascension. 

tion  N. 

h       m 

e          ' 

h       m 

0 

h        m 

0 

h       m 

e 

4  32 

-55  13 

4  34 

-1428 

4  36 

+  2247 

4  36 

+7546 

ft 

Jan.  0.4 

778  ,„ 

ill  '6 

9.78  , 

3°-7  ^ 

58*38  ^ 

28.7 

■ 
61.22 

730    , 

10.4 

7-59  11 

9.75  t 

58.37 

28.9  ' 

60.98    *4 

75-6  !! 

20.4 

7-35   Ta 

44.3" 

9.68    7 

32.1    4 

58.32    3 

29.0  ' 

60.58    40 

78.0  ="* 

30.3 

7.06  '9 

46.0  '7 

9-57  " 

33.2  " 

58.23  ^9 

29.0° 

60.05    l^ 

59.40      5 
73 

79.9  ;^ 

Feb.  9.3 

6.73  11 

47-^  " 

9-43  :* 

34.1    I 

58.11  " 
15 

29.0 
0 

81.3  '4 
9 

193 

6-37  „ 

47-8    „ 

9.27  „ 

34-7    , 

57.96 

29.0 

58.67      - 

82.2 

29.3 

6.00  37 

47.8    ° 

9-^°    8 

35.0   3 

57-79    : 

28.8  * 

57.89    ll 

82.5     3 

Mar.  1 0.2 

5-62  ^? 

47-3  ,„ 

8.92    ? 

35.0   ° 

57.62    7 

28.6  * 

57-"    ll 

82.3     I 

20.2 

5'5  11 

46.3    ° 

8.59    t 

34-6    4 

57.45 

28.3   3 

56-35   ^^ 
55-66   ^9 

81.5     * 

30.2 

491   It 

44-8  ^ 

33-9  ,: 

57.30  ,^ 

28.0  3 

80.3  •" 

30 

30 

13 

10 

13 

3 

59 

«7 

Apr.  9.1 

4-35  ,„ 

428  ,, 

8.46- 

32.9  „ 

57.17    „ 

27.7   , 

55-07    „ 

78.6  ,, 

19.1 

37.6  'f 

8.36  - 

31.7  ,. 

57.08    I 

27.4  I 

54.60   47 

76-5    ! 

29.1 

4^5  '° 

8.29    I 

30.2   I 

57.03    ^ 

27.1    3 

54.27  f; 

74-^  A 

May  9.1 

4.01   '4 

34.5  ^ 

8.26    3 

^8-5    I 

57.03    ° 

26.9    ' 

54.10  '7 

7'-5  'J 

19.0 

3-94     ' 

31.2  3-* 

8.28    =* 

26.6  '9 

57.08    5 

26.8    ' 

54- 10    ° 

68-9  't 

0 

34 

7 

31 

9 

0 

17 

26 

29.0 

3-94     , 

27.8 

8.35  „ 

24.5 

57.17  ,^ 

26.8 

54.27 

66-3    , 

June  8.0 

6 

4.00 

24.3  „ 

8.46 

22.2     3 

57.31  '* 

27.0    I 

54.60  33 

63-7    ! 

18.0 

4'3  li 

20.8  35 

8.61  '5 

19.9  '3 

57.50  '9 

27.3   3 

55.09  i: 

61.3  '^ 

27.9 

4-33  ,6 

4-59 
31 

17.4  ^4 

8.80  '9 

17.6  '3 

22 

57.72  " 

27.7   4 

28.3   ^ 
7 

55.72  ^3 

59-'  " 

July  7.9 

14.2  3=" 
30 

9.02  " 

25 

15.3 11 

22 

57.97  J 

5^-47   11 

57.3  '' 
15 

17.9 

490 

"•2  ,« 

9-27  „ 

^3-1  ,„ 

58.25  „ 

29.0 

57-33   „, 

55.8 

27.8 

5-25   ,„ 

8.6='^ 

9-54  11 

II.I  *° 

-  0 

58.56  3 

29.7    8 

58.28   95  54.7  ii 

Aug.  6.8 

5-^4  J? 

6.4" 

9«3  11 

9-3    s 

58.88  3* 

11 

30.5    „ 

31.3  ! 

5930  : 

53.9    ° 

16.8 

6°5  t 

4-7    ! 

10.13  3 

7.8    5 

59.21     ^^ 

60-37 IZ 

53.5  ; 

26.8 

6.48  43 

3.6" 

10.44  L 

6.7" 

59.54    _ 

32.1  z 

61.46 '°9 

53.6  ' 

44 

5 

30 

7 

33 

8 

no 

5 

Sept.  5.7 

6.92 

3-^    . 

10.74  „ 

6.0 

59.87  ^^ 

32.9   , 

6256  .^ 

54-1     . 

15.7 

7-35  Z, 

3=^    8 

"•03 ,; 

5-6    0 

60.20  ^^'^ 

33.6 ; 

63.65  ^  55.0     9 

25.7 

7-76  4' 

4°,. 

11.32  I 

5.6    1 

60.52  3' 

34.3  I 
34.9 1 

64.72    °7!  56.3     3 
65.74  '°     57.9  '^ 

Oct.   5.7 

8'4  ll 

5-4    ! 

"•59  n 

6.1     5 

60.82  30 

156 

8-49  ^^ 

7-3  n 

11.84 '5 

7°,! 

61.II  "^ 

35.4  , 

66.69    ^^, 

59.9  ,, 

30 

25 

23 

13 

27 

4 

87 

33 

25.6 

8-79  „ 

9-8, a 

12.07 ,, 

8.2 

61.38 

35.8  ^ 

67.56       . 

62.2    , 

Nov.  4.6 

9°4    ! 

12.6  *8 

12.28  " 

9-7!^ 

61.62  ^* 

36.2  4 

68.32    7^64.8^° 

14.5 

9.23   ,, 

X5.7  ^' 

12.46  8 

"•5  ]l 

61.83  ^^ 

36.5  ^ 

68.97    ^5 

^7-^  10 

24.5 

9.36  'I 

19.0  „ 

12.61  '5 

'3-4  ]l 

62.01  '^ 

36.7  ' 

69.49    ^' 

70.6  3^ 

Dec.  4.5 

0 
9.42          , 

22.3  33 

12.72  " 

»5-3  •' 

62.16  '5 

36.9  ' 

69-85    t 

73.7 , 

I 

33 

8 

20 

II 

2 

20 

31 

145 

9.41          0 
9.33      ,; 

256 

12.80 

^7-3  ,„ 

62.27 

37.1     ^ 

70.05 

76.8 

9n 

24.4 

28-7  11 

12.83     ^ 

19.2    9 

62.34    I 

37.3 : 

70.09        ^ 

79.7 ,' 
82.5  '^ 

34-4 

9.18      '5 

31.6  '9 

12.82     ' 

20.9       ' 

62.36    ^ 

37.5 

69.95        '4 

Sec  cJ,  Tan  6 

1.753           -1.440 

1.033       -0.258 

1.085       +0.420 

4.072             +3.948 

Mean  Place 

5V636    36".30 

8".9I9    31". 27 

57'.699    19" -97 

58-.270    57".50 

DVo,  Dwfl 

-0.03          -K>.03 

-0.0 1         +0.0 1 

+0.01         -0.0 1 

♦0, 10        -0.09 

D^  6,  D»  S 

+0.1 

+0.9              1 

+0.1 

+0.9           1 

+0.1 

+0.9    1 

+0.1 

+0.9 

[Eph  xa] 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


a  Co«U. 

4  Camelop. 

//  EridaBl. 

;r» 

Orionls. 

Mmn  Solar 

Mag.  4.5 

Mag.  5.4 

Mag.  4.2 

Mag.  3.3 

Date. 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 
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Right 
Aecennon. 


h       m 

4    55 


■ 
36.52 
36.48 

36.36 
36.16 
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34.73 


4 
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29 
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58 
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42.37 
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74.7 
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72.1 
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19 
16 

12 

8 
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12 
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18 
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21 

20 

62.7 
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57.3  \l 
55.8  11 

54.6 
53.8 
53.2 

52.9 
52.9 


8 
6 

3 
o 

3 

7 

9 
12 

14 
17 

61.0  '9 

63.1  " 

65.3   II 

67.6  ^^ 

24 

70.0 
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53.2 

53.9 
54.8 
56.0 

57.4 
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€  Anrlgse. 
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39.32 

39.09  ,, 
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38.65  ^" 
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18 


38.47 

38.33 
38.24 
38.21 
38.24 

38.33 
38.47 
38.67 
38.92 
39.22 

39.55 
39.91 
40.30 
40.70 
41. II 

41.53 
41.94 

42.34 
42.73 
43.11 

43.46 
43.78 
44.07 
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44.53 

44.68 

44.78 
44.82 
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3 
3 
9 
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20 
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33 

36 
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40 

41 
42 

41 
40 

39 
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21 
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-H434I 


49.9 
51.3 
52.4 
53.3 
54.0 

54.5 
54.7 

54-6 
54.2 
53.6 

52.7 
51.6 

50.4 
49.2 

48.0 

46.8 

45.7 
44.7 
43.8 

43.1 

42.7 

42.5 

42.5 
42.6 

42.9 

43.4 
44.1 
44.9 
45.8 
46.8 
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II 
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7 
5 
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I 
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6 
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10 

9 
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4 
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3 
5 
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13 
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Mag.  3.9 


Right 
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[Bph  13] 
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20.36 

20.31 

20.21 
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19.45 
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18.86 

18.73 
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20 

17 

13 
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32 
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39 
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Declina- 
tion N. 


+  4056 


65.2 
66.4 

67-4 

68.2 
68.8 

69.2 
69.4 

69.3 
69.0 

68.4 

67.6 
66.6 
65.6 

64-5 
63.4 

62.4 
61.4 
60.6 

59.9 

59.4 

59-1 
58.9 
58.9 
59.1 
59.5 

60.0 
60.6 
61.3 
62.2 
63.2 

64.2 

65.3 
66.4 

67.6 

68.9 

70.2 

71.4 
72.6 


12 
10 

8 
6 

4 

2 
I 

3 
6 

8 

lO 

10 
II 
II 
10 

10 
8 

7 
5 
3 

2 
o 

2 

4 
5 

6 

7 

9 
10 

10 

II 
II 
12 

13 

13 

12 

12 


1.324   •(■0.868 
i9'.455  54"-i3 


+0.02 
+0.1 


-0.02 
+1.0 


t  Tanri. 
Mag.  4.7 


Right 
Ascension. 


h       m 

4    57 


50.84 
50.86 
50.83 

50.75 
50.63 

50.48 
50.32 

50.15 
49.98 
49.82 

49.68 
49.58 
49.51 
49.49 
49-52 

49-59 

49.71 
49.87 

50.07 
50.31 


2 

3 
8 

12 

15 

16 

17 

17 
16 

14 

10 

7 

2 

3 
7 

12 
16 
20 

24 

27 


29 


50.58 

50.87 

51.18^* 
^2 

51-50 1, 

51.82  3' 
33 

52-15  „ 

52.48  ^^ 
52.80  3* 

"^I 

53-11  ^ 
53-41  ^8 

53.69  ^^ 
53.95  ^^ 

54.18  li 

54.38 
54.55 


20 


54.68 

54-77 
54.82 


17 
13 


9 

5 


Declina- 
tion N. 


+  21  27 


62.2 
62.3 
62.4 
62.5 
62.5 


62. 
62. 
62. 
62. 
61. 


I 

2 
2 
2 


I 
I 
I 
O 
O 

.5 

5-4 

t.2 
1.0 

.8 

2 
61.6 
61.4    ^ 

61.2  ^ 
61. 1     ' 

61.0  ' 
I 

61. 1 

61.3  ^ 

61.6  3 

62.0  4 
62.5^ 

63.1  ^ 

63.7  J 
64.4  I 

65.1    7 

65.8  7 

66.4 
67.0  ^ 

67.5  i 

67.9 1 

68.2  3 

2 

68.4 

68.6  ^ 

68.7  ^ 

68.8  ' 

68.9  ' 
o 

68.9 

68.9  ^ 

69.0  ^ 


1.075      +0.393 
5oVo83    53"-89 


-KJ.OI 
-►O.I 


-O.OI 
+  1.0 
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APPARENT  PLACES  OF  STARS,  1912. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.  0.4 
10.4 
20.4 

30.4 

Feb.  9.3 

19.3 

293 
Mar.  10.2 

20.2 

30.2 

Apr.  9.2 
19.1 
29.1 

May  9.1 
19.1 

29.0 

June  8.0 

18.0 

27.9 

July  7.9 

17.9 
27.9 
Aug.  6.8 
16.8 
26.8 

Sept.  5.8 
15.7 

257 
Oct.   5.7 

156 

25.6 

Nov.  4.6 

14.6 

24.5 
Dec.  4.5 

14-5 
24-5 
34-4 


11  Orionls. 

Mag.  4.6 


Right 
AscenttoQ. 


h       m 

4    59 


3312 
3314 
331 1 
33.04 
32.93 

32.79 
32.63 

32.47 
32.30 
32.14 

32.00 
31.90 
31.84 
31.82 
31.84 

31.91 
32.02 

32.17 
32.36 

32.59 

32.85 
33.13 
33.42 
33.73 
34.05 


2 

3 

7 
II 

14 

16 
16 

17 
16 

14 

10 
6 

2 
2 

7 

II 

15 

19 

23 
26 

28 
29 

31 
32 
31 


34.36 
34.67 
34-98 

35-2S  11 
35.57  ^ 


31 
31 


35.84 
36.09 

36.31 

36.51 
36.67 

36.80 
36.89 
36.93 


27 

25 
22 

20 

16 

13 

9 

4 


Declina- 
tion N. 


-hi5  16 


63.9 
63.6 

63.4 
63.2 

63.0 

62.8 
62.7 
62.6 
62.5 
62.4 

62.4 
62.4 
62.5 
62.7 
63.0 

63.4 

63.9 
64.6 

65.3 

66.1 

67.0 
67.9 
68.8 

69.7 
70.5 

71.2 
71.7 
72.1 

72.3 
72.4 

72.4 
72.2 
72.0 
71.7 

71.4 

71.0 
70.7 
70.4 


3 

2 

2 
2 
2 

I 
I 
I 
I 
o 

o 
I 

2 

3 
4 

5 

7 

7 
8 

9 

9 

9 

9 
8 

7 

5 

4 

2 

I 
o 

2 
2 

3 

3 

4 

3 
3 


7  Anrlgse. 

Mag.  3.3 


Right 
Ascension. 


h 

5 

■ 
21.44 
21.44 

21.39 
21.29 

21.15 

20.97 
20.76 
20.54 
20.32 
20.12 

19.95 
19.81 

19.72 

19.68 

19.70 

19.78 
19.92 
20.11 

20.35 
20.63 

20.95 
21.30 

21.67 

22.05 

22.45 

22.85 

23.25 

23.64 
24.02 

24.38 

24.72 
25.04 
25.33 
25.58 

25.79 

25.94 
26.04 

26.09 


m 
O 


O 

5 
10 

14 
18 

21 
22 
22 
20 

17 

14 
9 

4 

2 

8 

14 

19 

24 
28 

32 

35 
37 
38 
40 

40 

40 

39 
38 
36 

34 

32 
29 

25 
21 

15 

10 
5 


Declina- 
UonN. 


+41    6 


69.9 
71. 1 
72.1 
73.0 
73.7 

74.1 

74.3 
74.2 

73.9 
73.3 

72.5 
71.6 

70.6 

69.5 
68.4 

67.3 
66.3 

65.5 
64.8 

64.2 

63.8 
63.6 
63.6 
63.8 
64.1 

64.5 
65.1 

65.8 

66.6 

67.5 

68.5 
69.6 

70.7 
71.9 

73.1 

74.4 
75.7 
76.9 


12 
10 

9 

7 
4 

2 
I 

3 
6 

8 

9 
10 

II 

II 

II 

10 
8 

7 
6 

4 

2 
o 

2 

3 

4 


7 
8 

9 
10 

I 
I 

2 
2 


B  Leporis. 

Mag.  3.3 


Right 
Ascension. 


h   m 

5  I 


2 

7 
II 


s 
45.16 

45.14 

45.07 

44.96  ^^ 

44.82  '^ 
17 

44.65 
44.46 

44.26 

44.07 
43.89 


19 
20 

19 
18 


43.72 
43.58 
43.48 
43.42 
43.41 

43.44 
43.52 

43.64 
43.80 

43.99 

44.22 

44.48 
44.76 

45.05 

45.35 


17 

14 
10 

6 


8 
12 
16 

19 
23 

26 
28 

29 
30 
31 


Declina- 
tion S. 


30 


45.66 

45.96 
46.26  3° 

46.55  II 
46.83  '* 


47.09 

4732 
47.52 
47.69 

47.82 

47.91 
47.96 

47.97 


26 

23 
20 

17 

13 

9 

5 
I 


—  22  28 


76.8 

78.9  " 
80.7^8 
82.2  '5 

83.4  ", 

84.2 
84.6 

84.7 
84.4 

83.8 


4 
I 

3 
6 

10 


82.8 
81.5 

79.9 
77.9 
75.7 


13 
16 

20 

22 

24 
73.3  ^. 

68.2  ^f 
26 

26 
24 


65.6 
63.0 

60.6 

58.4 
56.4 
54.7 
53.4 

52.6 
52.2 

52.3 
52.9 
53.9 

55.4 

57.3 

59.4 
61.7 

64.1 

66.6 
69.0 
71.2 


22 
20 

17 

13 
8 

4 
I 

6 

10 

15 

X9 

21 

23 
24 
25 

24 
22 


/}  Eridani. 

Mag.  2.9 


Right 
Ascension. 


m 


5     3 

8 
32.24 
32.24 
32.20 
32.12 
32.01 

3I;87 

31.71 
31.54 
31.37 
31.21 

31.07 
30.96 
30.88 
30.84 
30.85 

30.90 

30.99 
31.12 

31.29 
31.50 

31.73 
31.98 

32.25 

32.54 
32.84 

33.14 
33.43 
33.72 
34.00 

34.27 

34.53 
34.76 

34-97 
35.15 
35.30 

35.41 
35.48 

35.51 


4 
8 

II 
14 

16 

17 

17 
16 

H 

II 
8 

4 
I 

5 

9 

13 

17 
21 

23 

25 

27 
29 

30 
30 

29 

29 
28 

27 
26 

23 
21 

18 

X5 
II 

7 

3 


Declina- 
tion S. 


-  5" 


53.4 
54.7 
55.9 
56.9 
57.7 

58.3 

58.7 
58.8 

58.7 
58.4 

57.8 
57.0 
56.0 

54.8 

53.4 

51.9 

50.3 

48.5 
46.6 

44.8 

43.0 

41.3 
39.7 
38.4 
37.3 

36.5 
36.1 
36.0 
36.2 
36.8 

37.7 
38.8 

40.1 

41.6 

43.2 

44.8 

46.3 
47.7 


13 
12 

10 

8 
6 

4 

I 

I 

3 
6 

8 
o 

2 

4 
5 

6 
8 

9 
8 

8 

7 
6 

3 

I 

8 

4 
I 

2 

6 

9 

II 

13 

X5 
16 

16 

15 
»4 


Scc«J,Tand 
Mean  Place 


1.037      -^0.273 
32V370    56" .41 


1.327      +0.873 
20».505    58". 96 


1.082       -0.414 
44*.  120    79". 08 


1.004      -0.091 
3i».40i     58".05 


+0.01 
+0.1 


0.00 
+1.0 


■K>.oa 

40.I 


-0,02 
+1.0 
[Bph  n] 


-0.01 
<K>.I 


+0.01 
+1.0 


0.00 
♦0.1 


0.00 
+1.0 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


11  Anrlgse. 

19  H.  Camelop. 

//  Lepozifl. 

a  Anzigse. 

Mean  Solar 

Mag.  4.8 

Mag.  5.2 

Mag.  3.3 

Mag.  0.2 

Date. 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Ascension. 

tion  N. 

Ascension. 

tion  N. 

Ascension. 

tions. 

Ascension. 

tion  N. 

h       m 

e 

f 

h      m 

• 

h      m 

e         * 

h      m 

0 

5   7 

+  3822 

5     7 

+79  7 

ft 

5     8 

-16  18 

5  10 

+  45  54 

Jan.   0.4 

s 
25.16 

62.6 

s 
66.70 

70.0 

S 

59-65    , 

290 

8 
12.23 

45-5 ,, 

10.4 

25.17     ' 

63.7 

II 

66.50    ^° 

729 ,! 
75-5  t 

59-64    ' 

30.9     Z. 

12.24       * 

46.9  4 

20.4 

2513     \ 
25.05  ,. 

64.6 

9 
8 

6 
4 

66.09  1 

65.48  ^' 

59-59   „ 

12.20      ^ 

48.2  3 

304 

65.4 

77-8  M 

59-50   I 

33-9 ': 

12.10  '° 

49.3 " 

Feb.  9.3 

24.92  ^ 
17 

66.0 

64.70  78 

91 

79.7  ,J 

59-37  ,; 

35.0  ^\ 

"•95  ,X 

20 

50.2  9 

19-3 

^^•75  ,^ 

66.4 

^3-79  ,^ 

81. 1        ^ 

59-22 

35.8  ^ 

"•75  ,, 

50.8 

29-3 

20 
24-55  „ 

66.6 

2 

6^-79  ^ 

81.9  ! 

59-05 ;; 

36.2  * 

"•52  ,! 

51. 1  3 

Mar.  1 0.2 

^4-34  " 

66.6 

0 

6^-75   °t 

82.1  ' 

58.87  ° 

36.4  ' 

11.28=^4 

5I-I    ! 

20.2 

^4-^3    ' 

66.3 

3 

60.72  '°3 

81.7    4 

58.68  '9 

36.2  \ 

"•°4  ^1 

50.8    3 

50.2  g 

30.2 

20 

23.93 

17 

65.8 

5 
6 

59-74  ^1 

80.8    9 
14 

58.51 '' 

15 

35-7    J 

10.82  " 
30 

Apr.  9.2 

23.76 

65.2 

8 

58.86 

lit  •« 
77-6 

58.36  ,^ 

34-9  „ 

10.62 
10.46  '^ 

49-4  ,„ 

19.1 

23.63       \ 

64.4 

58.12    74 

58.23    3 

33-8    ! 

48-4    ° 

29.1 

23.54       \ 

63.5 

9 

57.55       ^i 

75-4  ", 

58.13 '° 
58.07  J 

3^-4  \\ 

10.35  " 

47-2  \\ 

May  9.1 

23.50  ; 

62.5 

10 

57.17  ^! 

72.9  11 

10.30    * 

45.9  ^ 

19.1 

23.51  \ 

61.5 

10 

57.00  '3 

70.2  ^7 

58.06  ' 

28-9  '' 

10.30    ° 

44.6    3 

7 

9 

5 

28 

3 

21 

7 

»3 

29.0 

23-58  ^^ 

60.6 

A 

57.05    , 

^7-4  ,, 

58.09 

26.8 

10.37 

43-3  „ 

June  8.0 

12 
23.70  " 

59.8 

8 

5731  '^ 

64-7  !^ 

58.16    7 

4-       2  7 

10.50     3 

42.1  ", 

18.0 

23.88  '® 

59.1 

7 

57.77  t 

62.1  ^^ 

58.28  " 

22.3      f 

10.69  '9 

40.9  " 

27.9 

^^•"  ^^ 

58.5 

6 

58.42  J5 

59-6  ^5 

58-44  'f 

^9-9    t 

10.93  ^^ 

39-8  " 

July  7.9 

24-38  ^l 

58.0 

5 

59.25   '^ 

57-3  ^^ 

5864  z 

^7-6  !^ 

11.22     9 

38-9    9 

30 

3 

99 

30 

23 

22 

33 

7 

17.9 

24.68 

57.7 

60.24 

55-3  ., 

58.87 

^5-4  ^, 

"•5536 

II.9I     '^ 

38-2 

27.9 

25.01  ^■^ 

57.6 

I 

^^•37  "3 

53.7    t 

59-12     5 

21 

37-7    ^ 

Aug.  6.8 

25.36  ^5 

57.6 

0 

62.61  "4 

52.4  'I 

59-39  1 
59.67  '„ 

9-8  ., 

12.30    ^^ 

37-4    f 

16.8 

25.73 ,; 

57.7 

I 

6393  'Z 

51.5    ^ 

12.71  4^ 

37-3 

26.8 

26.11 3* 

58.0 

3 

65-31  '^^ 

51-0    * 

5996  ^9 

8.6" 

13.13 :, 

37-4    , 

39 

4 

142 

0 

30 

8 

43 

3 

Sept.  5.8 

26.50 

58.4 

66.73,,, 

51.0 

60.26 

7-8  , 

13-56 

37-7    , 

157 

26.88  3f 

58.9 

5 

68.16    '43 

51.4   7 

60.56  3° 

7-4    ^ 

13-99  ^, 

38-1    4 
38.7    I 
39-5    „ 

25.7 

27.26  ^ 

59.5 

6 

^958    't' 

522  „ 

60.85  =^9 

7-4   ° 

14-41  * 

Oct.    5.7 

27.63  J7 

27.99 

34 

60.2 

7 

70.96    \f 

53-4  " 

61.14^' 

7-9    „ 

'4-82  1' 

156 

60.9 

7 
8 

72.27       3 

122 

550  1 

20 

^^•42  :« 

8.8    9 
J3 

15-22  4^ 

40.4    ^ 

25.6 

28.33  _ 

61.7 

73-49,  _ 

57.^    0, 

61.68 

'°-^      Tfi 

15.60 

41-4  „ 

Nov.  4.6 
14.6 

28.64  ^^ 
28.92  ^^ 

62.6 
63.6 

9 
10 

74-59  "^ 
75-55   ^' 

°'-9  ,„ 

61.91  ^3 
62.12  " 

".7  'f 
18 

'3-5  " 

15-95  ,, 
16.27  3^ 

^6-55  : 

42.6  " 

43-9  ;j 

245 

29.^7  ^^ 

64.6 

10 

76-35    '° 

648  '' 

62.30    '^ 

20 

^5-5  I, 

45.3    t 

Dec.  4.5 

29.37  - 

65.6 

10 
II 

7696  ;^ 

40 

67.8  3° 
31 

62.45     \\ 

TM  M  22 
22 

^^•78  ;^3 

46.8  's 

15 

14-5 

29.53  ,, 

66.7 

77.36     . 

709  ,, 

62.56 
62.62        ^ 

^9-9  ,, 

16.96 

48-3  „ 

24-5 

29.64  " 

67.8 

II 

77.54    '' 

74-0  \\ 

22.0  " 

17.08  " 

+9-^  ! 

34.4 

29.70 

68.8 

10 

77.48     ^ 

77-1  3' 

62.64        ^ 

24.0  ^° 

17.13       5 

51-2  '4 

Sec  <J,  Tan  cJ 

1.276       +0.792 

5-305       +5-2 10 

1 
1.042            -0.293 

1.437           +1.032 

Mean  Place 

24"-233    52". li 

\ 

62».02I      56"  .09 

58-.69I     32".40 

Ii'.i63    34"-28 

DVfl^Ma    1      +0.02         -0.01 

[ 

+0.13        -o.oS 

-o.oi          0.00 

+0.03         -0.01 

D^  6,  Dm  6 

1        -fO.I 

+1.0 

+0.1 

+  1.0 

+0.1 

+1.0 

+0.1 

+1.0 

[Epb  Z2] 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


/3  Orioiiis. 

A.  AvrigSB. 

r  Orlonls. 

0  Golnmbae. 

Mean  Solar 

Mag.  0.3 

Mag.  4.8 

Mag.  3.7 

Mag.  4.9 

Date. 

Right 

Declina- 

Right 

Declina- 

Right 

Declina-  | 

Right 

Declina- 

Ascension. 

tion  S. 

Ascension. 

tion  N. 

Ascension. 

tionS 

■ 

Ascension. 

tion  S. 

h     m 

0              ' 

h     m 

e 

» 

h     m 

0 

9 

h     m 

•       * 

5    10 

-817 

5  12 

+  40 

I 

5    13 

-  655 

5    H 

-3458 

Jan.   0.4 

• 
19.36 

64-9 ,, 

s 

57-90 

29.0 

20.86 

75.0 

19.81 

49-6  ,6 
52-2  „ 

10.4 

19.36 

66.4    5 

57-93  ; 

30.1 

II 

20.87  ;; 

76.4 

^4 

19.77    ^ 

20.4 

1932    I 
19.24  „ 

67.8    t 

57-90  I 

3I.I 

10 

20.83  4 

77  7 

C3 

19.68    9 

54-5  '^ 

30.4 

68.9  " 

57-81  ' 

32.0 

9 

20.76  7 

78.8  ' 

[  I 

19-55 ;, 

56.4  ^ 

Feb.  9.3 

19.13  " 
14 

69.8    I 

57.68  ;3 

32.7 

7 

5 

20.65 " 

14 

79-7 

9 
6 

19-38  '^ 

20 

57.9  \\ 

193 

18.99    , 
18.83    ! 

70.4    , 

57-51 

33.2 

20.35 

80.3 

^9-»8  „ 

590 
59.6    ^ 

29-3 

70.8    4 

57-31  ° 

33-4 

2 

80.7 

4 

18.95  ^i 

Mar.  10.3 

18.66  '7 

71.0 

57'o  " 

33.4 

0 

20.18  '7 

80.9 

2 

18.71  '* 

59-8    \ 

20.2 

18.49  ]l 

70-9     ' 

56.88  " 

33-2 

2 

mm 

20.01  ^7 

19.85  '^ 
15 

80.8 

I 

18.47  ^t 

59-5    ^ 

30.2 

18.32  '7 
15 

70.5    I 

56.68  - 

32.7 

5 
7 

80.5 

3 
6 

18.24  ^ 

21 

58.8    7 
II 

Apr.  9.2 

18.17 

69-9      8 
69.1      * 

56-50  ,^ 

32.0 

8 

19.70 

79.9 

8 

18.03  ,8 
17.85  ^ 

57-7  ,. 
56-^    0 

19.1 

18.05  'I 

17-97    : 

56-36  ^ 

31.2 

19.58  " 
19.50    ^ 

79.1 

29.1 

68.0  " 

56.26  '° 

30.2 

10 

78.1  ^ 

LQ 

17.71  w 

54-2  '9 

May  9.1 

17.92    5 

66.7  '3 

56-21    ^ 

29.1 

I  I 

19.45     \ 

76.8  ' 

13 

17.61 '° 

51-9  '^ 

19.1 

17.92 

65.2  '5 

56.22 

28.1 

10 

19.44     , 

75.4  J 

^4 

17.56  5 

49.4  f 

4 

17 

7 

10 

4 

[6 

0 

27 

29.0 

17.96    ^ 
18.04  ^l 

^3-5  ,„ 

56-29  ,, 

27.1 

19.48    ^ 

19.56  ! 

73.8 

17.56 

+'^•7  ,„ 

June  8.0 

61.7    » 

56-41  " 

26.2 

9 

72.1 

^7 
.  0 

17.61  5 

43-8  !' 

18.0 

18.16  " 

59-8    ' 

56-58  11 

25.3 

9 
8 

6 

19.68 " 
19.84  ^^ 

70.3  \ 

[8 

17.70  9 

4°-7  ^! 

28.0 

^^•32  ^^ 

57-8    ° 

S6.81  ^3 

24.5 

68.4  ^ 

19 

17.84  ^ 

37-7  Z 

July  7.9 

^^•52  '! 

55-8  ^° 

57-08  'I 

23.9 

20 

20.04 

66.5  J 

t9 

18.02  '* 

34-8  !' 

23 

19 

30 

4 

22 

19 

22 

28 

17.9 

18.75 

2  <k 

53-9  ,8 

57-38 

57-71  11 
58.07  3* 

58-45  ^J 

23.5 

<5 

20.26 
20.51    ^5 

64.6 

r  T 

18.24 
18.50  ^^ 

^0?  -^ 
'9-4  ,, 

27.9 

19.00  ^ 

23.3 

^ 

62.9  ^ 

^7 
[6 

r  ^ 

Aug.  6.8 

19.27  ^J 

23.2 

I 

20.78  ^^7 

61.3  ^ 

18.79  'I 

27.1  *3 

16.8 

49-1    t 

23.2 

0 

59.9  J 

C4 

19.09  ^ 

^5-^    ! 

26.8 

19.84  ^^ 

48.0  " 

58.84  39 

23.4 

2 

^^•35  ^^ 

58.8  ^ 

[I 

19.40  ^' 

23.8  '4 

30 

8 

39 

3 

29 

8 

33 

9 

Sept.  5.8 

20.14 

47-2 

5923  ^„ 

23.7 

2 1  64 

58.0 

^973  _ 

22.9    ^ 

157 

20-44  ^^ 

46.7    5 

59-63  t^ 

24.1 

4 

21-94^^ 

57.6 

4 

20.06  ^^ 

22.5    ^ 

257 

20.73    fl 

46.6    ' 

60.02    ''^ 

24.6 

5 

22.23    9 

57.5 

I 

20.39  ^3 

22.7    \ 

Oct.    5.7 

28 
21.01 

0 

46.9    I 

60.40   3^ 

25.2 

6 

22.52  J 

22.80  ^° 
26 

57.8 

3 

20.70  ^ 

23.5  ,, 

156 

^'•^9  ^« 

47-6  ,1 

60.77    ''^ 

35 

25.9 

7 
8 

58.4 

6 
9 

21.00  3° 

28 

24.8  '\ 

^      18 

25.6 

21.55 

48.6 

61.12 

26.7 

23.06 

59.3 

21.28     , 

26.6 

Nov.  4.6 

21.79  ^^ 

49-9  '^ 

61.44  f 

27.6 

9 

23.30  '^^ 

60.5 

[2 

26 
21.54 

28.8  " 

14.6 
24.5 

21 
22.00 

22.18  '^ 

5-4 : 

53-0  ;° 

62.00  ^^ 

28.6 
29.6 

10 
10 

22 

23.52 

23-71 ;: 

61.9  ^ 

63.5  \ 

^4 
[6 

21.76  " 

21.94 :; 

3-3  :^ 
34-1 " 

Dec.  4.5 

22.33  ^^ 

54.7  'J 

62.22  " 

30.7 

II 

23.86  5 

65.2  J 

17 

22.08  '^ 

37.0  '9 

12 

18 

17 

II 

12 

f7 

9 

30 

145 

22.45    « 

5^-5  „ 

62.39  ,_ 

31.8 

23.98 

66.9 

22.17 . 

4°-°  ,„ 

24-5 

22.53    ^ 

58.2  '7 

62.51  '^    33.0 

12 

24.06 

68.6  ^ 

22.21  ^ 

42-9  '' 

34-4 

22.56    ^ 

59-8  '« 

62.58    7 

34.2 

12 

24.10      "* 

70.2  ' 

[6 

22.20 ' 

45.7  ** 

Sec  <J,  Tan  6 

1. 01 1      -0.146 

1.306      40.840 

1.007         -0.12 

2 

1.220  -0.700 

Mean  Place 

i8V48o    69". 36 

56-.933     i8".5e 

I9'.989    79".66 

i8".499    51  ".40 

DV  <*i  ^»  ^ 

0.00           0.00 

+0.02         -0.01 

0.00           0.00 

-0.02         +0.01 

T>^  6,  Dm  6 

+0.1 

+  1.0 

+0.1 

+1.0 

+0.1 

+1.0 

+0.1 

+  1.0 

[Eph  xiL^ 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


y  Orionis. 

y^Tauri. 

17  Camelop. 

^  Xieporis. 

Mean  Solar 

Mag.  1.7 

Mag. 

Z.8 

Mag.  5.8 

Mag.  3.0 

Date. 

Right 

Declina- 

Right 

Declina- 

Right 

Deelina- 

Right 

Declina- 

Ascension. 

tion  N. 

Ascension. 

tion  N. 

Ascension. 

donN. 

Ascension. 

tion  S. 

h       m 

0 

h       m 

0 

h       m 

e          t 

h       m 

e         • 

5    20 

+    616 

5    20 

+  2832 

5    21 

+  6259 

5  24 

-2049 

Jan.   0.4 

25.44     _ 

20.9  ^ 
20.1  * 

mm 

44.55     , 

11-3  ^ 

s 

53-20 

53-8  ,^ 

2953  „ 

40.5 

10.4 

25.47     I 

44.58     I 

11.8  5 

53-21    ' 

56.2  l\ 

2953  ^ 

4^-7  " 

20.4 

25.45     ^ 
25.39     . 

19-4  i 
18.8  ^ 

44.56     \ 

12.3     5 

53-12    9 

52-94  " 
52-68  ll 

58-3    8 
60.1  '* 

29-48  I 
29-40  J, 

44-6    9 
46.2  '<* 

30.4 

44.50 

12.7     ^ 

Feb.  9.3 

25.30  ^l 

18.3      5 

44.40  ;^ 

13.0     I 

61.6  '5 

29.27  ■i 

47.5  '^ 

13 

3 

14 

2 

32 

12 

16 

10 

19.3 

25.17  ,_ 

18.0 

44.26 

13.2 

52-36 

62.8    ^ 

63-6  ! 

^9"   ,8 

28.93  \l 

48.5       , 
49.1        _ 

293 

25.02  '^ 
24.86  '^ 

17.7        ^ 

44-09  ,^ 
4391  f 

13.3     ' 

5^-99  Z 

Mar.  10.3 

17.6         ^ 

13.3^ 

51.60  39 

63-9  , 

28.74  ' 

49.4       ^ 

20.2 

24.69  \l 

24-53  ^ 

17-6    ° 

43-72  \ 

43-54    ! 

13.2     * 

51-20  4° 

63.7  ' 

28.55  ll 

49.3       , 

302 

17-7     ' 

13.0    ] 

50.82  38 

63-0  ,^ 

28.36    9 

48.8       I 

14 

2 

'S 

4 

34 

10 

18 

8 

Apr.  9.2 

24.39  ,, 

^7.9      , 

43.39  „ 

12.6 

50.48    - 

62.0 

28.18 

48.0 

19.1 

24.27  " 

18.2      3 

43.26  '3 

12.2    4 

50.20  '^ 

60.6  '4 

28.03     '^ 

46.8 " 

29.1 

0 

24.19  ° 

18.7      ^ 
19.3      3 

4317    ' 

II.8  4 

49-98  ll 

58-9  \l 

27.92     " 

45-4    4 

May  9.1 

24.15  I 

43-13    , 

II.3  5 

49-84  't 

57-0   ; 

27.85         I 

43-7    ^ 

19.1 

24.15  , 

20.1 

43-14  : 

I0.9  ^ 

49-79    , 

54-9  ll 

27.82    3 

4^-7  1° 

4 

9 

5 

4 

0 

21 

I 

22 

29.0 

24-19  g 
24-27  „ 

21.0 

*3'9  ,- 

10.5 

49-84  ,, 

52.8 

27.83     . 

39-5  .. 

JiiTie  8.0 

22.0 

43-29  „ 

10.2   *^ 

49-98  '* 

SO.7  " 

27.88    5 

37-1  A 

i8.o 

24-40  ,^ 

43-44  ,„ 

1 0.0  ^ 

22 
50.20 

48-6      0 

27.98  \l 

34-7    4 

28.0 

43.63  '' 

9-9  ' 

50.51    ,' 

467   \l 

28.12    4 

32.2    5 

July  7.9 

24.76  ^° 

23 

''■"  :i 

43.86  ^3 

9.9  : 

50.89  3^ 

45 

28.30  '« 
21 

29-7  ^ 

24 

17.9 

24.99  ^, 

26-7  _ 

44-13  „ 

1 0.0 

5 1 -34  _ 

43-3  ., 

28-51  ,, 

27-3  „ 

27.9 

20 
25.53  ^J 

27-9  „ 

44-42    9 

10.2     ^ 

1^ 

51.84^^ 

42.0  '3 

^«-75  Ta 

29-01   " 

28 

2929  ° 

22 
25-1 

Aug.  6.8 

29.0  " 

44-73  \^ 

10.4 

52.39  ll 
52.97  ^^ 

41.0 

23-1  „ 

16.8 

30.0    ^l 
30.8       ^ 

45.05  3^ 

I0.7   3 

40.3  ; 

21.4  '7 

26.8 

26.10  '9 

45-39  ,: 

II.I  4 

53.58  I' 

39.9  ^ 

29-58  ^9 

20.1     '3 

30 

7 

35 

4 

02 

I 

30 

9 

Sept.  5.8 

26.40 

31.5     . 

45-74  „ 

II.5    . 

54-20 

39-8 

29.88 

19.2 

157 

26.71  3' 

31.9    I 

46.08  34 

H.9  ^ 

54-83  J^ 

40.0 

30- 19  ,- 

18.7    5 

25.7 

27.01  30 

32.1 

46.42  34 

12.2    3 

55-46  tt 

40.5 1 

3049  ,- 

18.7  ° 

Oct.    5.7 

2730  ^9 

32.1 

46.76  34 

12.6   4 

i2 

56.08^ 
56.68  ^ 

41-4 ' 

30.79  ^8 
31-07  „ 

19.2     ^ 

15-7 

27-59  l\ 

31.9    ^ 

47-09 ,: 

12.9  •* 

42-6 " 

20.2 

28 

5 

32 

4 

56 

14 

27 

14 

25.6 

27-87  „ 

31.4    , 

♦7-41  ,„ 

13.3    , 

57-24  „ 

44-o„ 

31-34  „ 

21.6 

Nov.  4.6 

28.12  '5 

30.7    ^ 

47.70  ll 

13.6  I 

57-76  ll 

45-7  ll 

31-59  ,; 

^3-3  !^ 

14.6 

=»8-35  ll 

29.9 

47-97  ,: 

13-9  ^ 

58.23  "" 

47-7  1° 

31-81  " 

25.3    ° 

24-5 

28.55  ^° 

29.0    9 

48-2^  '^ 

14.3  ^ 

58.64  *' 

49-9  " 

32-00     9 

32.16  '<* 
12 

27.6  ^3 

Dec.  4.5 

28.73 :« 

28.0  '° 
10 

48.41  -, 

14.7  J 

58.98  ll 

52.2  ^3 
23 

30.0  ■"* 
25 

145 

28.87  ,„ 

27.0 

48.57    ,, 

^5-1   , 

5924    - 

54-5  ,^ 

32.28 
32.36 

325  ,^ 

24-5 

28.97  '^ 

26.1     9 

48.69    " 

15.55 

59.40  'J 

5^-9    * 

34.9    4 

34.4 

29.02    ^ 

25.2     ^ 

48.76       7 

1 6.0  5 

59.47    ^ 

59-2  *3 

32.39      ^ 

37.2     3 

Sec  <J,  Tan  rf 

1.006         +O.IIO 

1. 138 

•K>.544 

2.203      +1.962 

X.O7O         -0.380 

Mean  Place 

24».626    14". 49 

43"-679 

2".38 

5»'-345    4i".74 

28".488    44". 1 7 

D'^  a.  Dm  a 

0.00          0.00 

+0.01 

-0.0 1     1      +0.05         -0.02 

-0.01           0.00 

Difr  i,  Dm  ^ 

•K>.I 

+  1.0 

+O.I 

+  1.0 

1      +0.1 

+  1.0 

+0.1 

■l-I.O 

[Eph  12] 
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Mean  Solar 
Date. 


Jan.   0.5 

10.4 
20.4 

30.4 

Feb.  9.3 

19.3 

29.3 
Mar.  10.3 

20.2 

302 

Apr.  9.2 
19.2 
29.1 

May  9.1 

191 

29.0 

June  8.0 

18.0 

28.0 

July  7.9 

17.9 
27.9 
Aug.  6.9 
16.8 
26.8 

Sept.  5.8 
157 

257 
Oct.   5.7 

15.7 

25.6 

Nov.  4.6 

14.6 

24.6 

Dec.  4.5 

14-5 
24.5 
34-4 


Sec  <J,  Tan  6 
Mean  Place 


X  Anxisv. 

Mag.  4.9 


Right       I  Declina- 
Atcension.       tion  N. 


h       m 

5    26 

8 
60.87 
60.91 
60.90 
60.84 
60.73 


60.58 
60.41 
60.23 
60.04 

59.85 

59.68 
59.55 

59-45 
59.40 
59.40 


4 

I 

6 
II 
15 

17 
18 

19 
19 

17 

13 
10 

5 
o 

5 


10 
14 


59.45 

59.55 

59.69  ,^ 
59.88  \\ 

60.11  ^^ 

27 

60.38 
60.68  3° 
61.00  ^^ 

61.33  \\ 
61.68^5 
35 
62.03 
62.39 
62.75 
63.10 

63.44 


36 
36 
35 
34 
33 


^3-77 
64.08  3^ 

64.36  ^^ 
64.61  ^5 

64.83  ]l 

65.01 

65.14  'I 
65.21     ' 


+  32    7 


49.2 

49.9 
50.6 

51.2 
51.7 

52.1 
52.3 

52.3 
52.2 

52.0 

51.6 
51. 1 
50.5 
49.9 
49.3 

48.7 
48.2 

47.8 

47.4 
47.2 

47.1 
47.1 
47.1 
47.3 
47.5 

47.8 
48.1 
48.4 
48.8 
49.2 

49.6 
50.0 

50.5 
51-0 
51.6 

52.2 

52.9 
53.6 


7 

7 
6 

5 
4 

2 
o 
I 

2 

4 

5 
6 

6 

6 

6 

5 

4 

4 
2 

I 

o 
o 

2 
2 

3 

3 
3 
4 

4 
4 

4 

5 

5 
6 

6 

7 
7 


1. 181        -K>.628 
59".95i    4o".o8 


■K>.02 
40.I 


-0.0 1 
+  1.0 


Orionis. 
Mag.  2.5 


Right 
Ascension. 


h      m 

5    27 

s 

31.47 
31.50 
31.48 

31.42 
31.32 


3 

2 

6 
10 
12 


15 


31.20 

31.05  _ 
30.88  '7 

17 
30.71  *7 

30.55 


16 
15 


30.40 
30.28 
30.19 

30.14 
30.13 

30.16 
30.24 

30.35 
30.50 
30.69 

30.91 

31.15 
31.41 
31.69 

31.98 

32.28 
32.58 
32.87 
33.16 

33.45 

33.72 
33.98 
34.22 

34.42 
34.59 

34.73 

34.83 
34.88 


12 

9 

5 

I 

3 

8 
II 

15 

19 
22 

24 
26 

28 

29 
30 

30 
29 
29 
29 

27 

26 

24 
20 

17 
14 

10 

5 


Declina- 
tion S. 


—    021 


43.0 
44.2 
45.2 
46.1 
46.8 

47.3 
47.7 
47.9 
47.9 
47.7 

47.3 

46.7 
46.0 

45.1 
44.1 

42.9 

41.5 
40.1 

38.6 

37.0 

35.5 

34.1 

32.7 

31.5 
30.6 

29.9 

29.4 

29.3 

29.5 
30.0 

30.7 

31.7 
32.8 

34.1 
35.5 

36.9 
38.2 

39.5 


12 
10 

9 

7 
5 

4 

2 

o 


6 

7 

9 

o 

2 

4 
4 
5 
6 

5 

4 

4 

2 

9 
7 

5 

X 

2 

5 
7 

o 
I 

3 
4 
4 

3 
3 


1. 000      -0.006 
30".6i6    48".78 


0.00  0.00 

•fo.i  +1.0 

[Bph  x«] 


Oroombridfe  986. 
Mag.  6.4 


Right 
Ascension. 


h      m 

5    27 


S 
60.62 
60.58 

60.37 
60.01 

59.51 

58.90 
58.22 

57.50 
56.76 
56.05 

55.40 

54.84 

54.39 
54.08 

53.92 

53.91 

54.05 

54.35 
54.80 

55.37 

56.06 
56.86 

57.75 
58.70 

59.71 


4 
21 

36 
50 
61 

68 
72 
74 
71 
65 

56 
45 

31 
16 


14 
30 
45 
57 
69 

80 
89 
95 

lOI 

105 


60.76  ^ 
61.82  '°^ 
62.88 

63.93 
64.94 


65.89 
66.77 

67.56 
68.23 

68.77 

69.17 
69.40 
69.46 


106 
105 

lOI 

95 

88 

79 
67 
54 
40 

23 
6 


Declina- 
tion N. 


+74  59 


27.0 


28 


29.8 
32.5  II 

36.7  '^ 


15 

10 

4 
I 

6 

II 

16 
20 
22 

25 
26 

26 
26 

25 

23 
21 

13.0 

11.6'^ 

10.5  " 
9.8    7 


38.2 
39.2 
39.6 
39.5 
38.9 

37.8 
36.2 

34.2 
32.0 

29.5 
26.9 

24.3 
21.7 

19.2 

16.9 

14.8 


9.5 
9.6 

10. 1 

II.O 

12.2 


I 

5 

9 
12 

16 


19 


13.8 

18.0  ^l 
20.6  ^^ 

23.3  ^^ 
29 

26.2 

29.1  ^9 
32.0  ^^ 


3.861      +3.730 
57".022    14"  .52 


-K>.IO 
40.I 


-0.03 
+  1.0 


oc  Leporis. 

Mag.  2.7 


Right 
Ascension. 


h 

5 

s 

51.93 
51.94 
51.91 
51.83 
51.71 

51.56 

51.39 
51.20 

51.01 
50.83 

50.66 

50.52 
50.41 

50.33 
50.30 


m 
28 


I 

3 

8 

12 

15 

17 

19 

19 
18 

17 

14 
II 

8 

3 
I 


6 
10 


50.31 
50.37 

^'^•^^  Id 
50.61  '4 

50.78 


17 
20 


50.98 

51.21 

51.47 

51.75 
52.04 

52.34 
52.64 

52.94 
53.24 
53.52 

53.79 
54.04 
54.27 
54.47 
54.63 

54.75 
54.84 
54.87 


23 
26 
28 
29 
30 

30 

30 

30 
28 

27 

25 

23 
20 

x6 

12 

9 

3 


Declina- 
tion S. 


-1752 


60.7 
62.7 

64.5 

66.1 
67.4 

68.3 
68.9 
69.2 
69.1 
68.7 


20 
18 
16 

13 
9 

6 

3 
I 

4 
7 


10 

13 
16 


68.0 
67.0 

65.7 
64.1 

62.2  '9 

21 

60.1 

57.9 
55.6 
53.2 
50.9 


48.6 
46.4 

44.5 
42.9 

41.6 

40.7 

40.3 
40.3 
40.7 
41.5 


22 

23 
24 
23 
23 


22 

19 

16 

13 
9 

4 
o 

4 
8 

13 


17 
19 

21 


42.8 

44.5 

46.4 

48.5  ^, 

50.8  ^3 

23 

55.4  II 
57.6  " 


1.05 1 

50».928 


-0.323 
64".78 


-o.oi 

40.I 


0.00 
.fI.O 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


^^  Orionis. 

t  OriOBis. 

^•Orlonls. 

CTaurl. 

Mean  Solar 

Mag.  4.5 

Mag.  2.9 

Mag.  1.8 

Mag.  3.0 

Data. 

Right 

Declina- 

Right 

Declina- 

Right 

DaeUu- 

Right 

Declina- 

ABcasslon. 

tion  N. 

Ascension. 

tions. 

Aaoeulott. 

doaS. 

Ascension. 

tion  N. 

h       m 

• 

» 

h      m 

0 

» 

h      m 

. 

h       m 

e        f 

5  29 

+    925 

m 

5  31 

-557 

5  31 

-    115 

0 

5    32 

+  21     5 

mm 

Jan.   0.5 

6 
60.15        . 

57.2 

6 
6 

m 

8*58  , 

55.9 

V   9 

45.72 

20.7 

23.96 

WW 

30.5     ^ 

10.4 

60.19 

56.6 

8.61  3 

57-4 

15 

45.75  f 

22.0    '^ 

24.00   * 

0 

30.5  , 

20.4 

60.18       ' 
60.12 

56.0 

8.59  ' 

58.7 

13 

W    V 

45.74  ' 
45-68  I 

23.1 

24.00   ° 

30.6  ' 

30.4 

55-5 

5 

59-8 

1 1 

24.0       ^ 

23.95  X 

30.7  , 

Feb.  9.3 

60.03 

55.1 

4 

8.43    * 

60.7 

9 

45.59 ., 

24.7       ; 

23.86  9 

30.8  ' 

12 

3 

13 

7 

'3 

6 

13 

0 

193 

59-91 

54.8 

8.14  '* 

61.4 

M 

45.46 

25.3  ^ 

23.73  . 

30.8 

293 

59-76    5 
59.60  ^ 

54-6 

2 

61.9 

5 

0 

45.31  ;5 
45.15  J 

25.7  ; 

23.57  ^ 

30.8° 

Mar.  10.3 

54-5 

I 

7-97  ; 

62.1 

2 

25-9  - 

23.40     7 

30.8° 

20.2 

59-43  11 
59.27  ll 

54-5 

0 

7.64  ;^ 

62.1 

0 

44.98  \l 

44.82  '^ 
15 

25-9  , 

23.23  ; 

30.8*' 

30.2 

54-6 

I 
2 

61.9 

2 
5 

25.7  , 

23.06  ' 
15 

30-7  ; 

Apr.  9.2 

59-13  „ 

54.8 

0^ 

7-49  „ 

61.4 

m 

44.67  „ 

25.3     g 
24.7     g 
23.9     ^ 

22.91 

30.6 

19.2 

59.01  " 

55-0 

2 

7-36  ^ 

60.7 

1 

44.54 '' 

22.78  '3 

30.5  \ 

29.1 

58.92    9 

55-3 

3 

7.26  '° 
7.20    * 

59.8 

9 

T  0 

44.44^ 
44.38  f 

22.69  ^ 

30.4  , 

May  9.1 

58.87    5 

55-7 

4 
6 

7 

58.6 

12 

23.0    9 

22.64  ^ 

30.3  , 

19. 1 

58.86    ' 

^          4 

56-3 

7.18    ' 
2 

57-3 

*3 
15 

44.37  3 

22.0  '° 
12 

22.64  ^ 

^  4 

30.2 

29.0 

58.90    . 

58.98 ,! 

570 

8 

7.20 
7.26    * 

55.8 

16 

44.40 

20.8 

22.68 
22.76  ® 

30.3  , 

June  8.0 

57-8 

54.2 

44-47  ,; 

194     t 

304  , 

18.0 

59.10 
59.26  ]l 

58.7 

9 

7.37 

52.5 

17 

18 
18 
18 

44-58  " 

^7-9  ^ 

14.7  ' 
IS 

22.89  '^ 

30.6  I 

28.0 

59-7 

10 

7.70 
21 

50-7 

44.73  J 
44.91  ^^ 

23.06  '7 

30.9  \ 

July  7.9 

59-45  ,; 
23 

60.7 

10 

10 

48.9 

23.27  ^' 
24 

31.2  3 

4 

17.9 

59-68 

61.7 

7-91 ,, 

47-1 

45-12  ^^ 

13.2  _ 

23.51  ^^ 

31.6 

27.9 

59.93  J 

62.7 

10 

8-41  ^; 

45-4 

17 

45-36  \\ 
45-62  2 

«-90  Z 

II.8'4 

^3-77  ^f 

32.1    5 

Aug.  6.9 

60.30   I 

63.6 

9 

43-9 

15 

10-5  \\ 

24.06  ^9 

32.6   ^ 

16.8 

60.48  ^^ 

64.5 

9 

0 

8.68  'I 

8.96=^8 
29 

42.6 

13 

93" 

24.36  ^^ 

33.1  ; 

26.8 

60.78  3° 
30 

65.3 

0 
6 

41.5 

1 1 

8 

46.19  "'' 
29 

»-3'8 

24.68  ^^ 
32 

33.5  ^ 

4 

Sept.  5.8 

61.08 

65.9 

9*5  ,„ 

40.7 

^ 

46.48 

7-5    , 

25.00 

33.9  , 

15.7 

61.39  I] 

66.3 

4 

9-55  ^° 

40.3 

4 

4678  30 

7.0   5 

25.33  ^; 

34.2  I 

25.7 

61.70^' 

66.5 

2 

985  ^° 

40.2 

I 

47.08  3° 

6.9    ' 

25.65  3^ 

34.4  ^ 

Oct.   5.7 

62.00  30 

66.5 

0 

10.42 

27 

40.4 

2 

6 
9 

47-37  W 

47-65  '! 
27 

7-^    \ 

25.97  ^, 

34.6  \ 

15.7 

62.29  ^? 

^  28 

66.3 

2 
4 

41.0 

7.6   ^3 

26.28  ^' 

30 

34.7  , 

25.6 

^2-57  ,, 

65-9 

^ 

10.69   _ 

41.9 

V  ^1 

48.18  =^ 

8.4 

^^•58  ^^ 

34.6 

Nov.  4.6 

62.84  ^7 

653 

6 

^^•94  11 

43-1 

12 

26.87  ^^ 

34.5  ' 

14.6 

63.08  ^4 

64.6 

7 

II. 17  ^^ 

44.5 

14 
16 

48-42  ^t 

10.6  " 

27.14  ^^ 

34.4  _ 

24.6 

63.30  " 

63-8 

8 
0- 

".38 " 

11.56  '* 

14 

46.1 

48-63  " 

48.81  " 
14 

12.0  '4 

27.38  ^ 

34.3  _ 

Dec.  4.5 

63.49  11 

63.0 

8 
8 

47.8 

17 
17 

13.5     \\ 

^7-58  :^ 

34.2  J 

14.5 

63.64  „ 

62.2 

0 

11,70 

49-5 

T  «V 

48.95  ,„ 

^4-9    lA 

27.74  ,^ 

34.1  , 

24-5 

63.75  " 

61.4 

8 

n.80 '° 

51.2 

17 
16 

49-05    ° 
49-11 

X6.3     ^ 

27.86  " 
27.94 

34.0 

34.4 

63.82    7 

60.7 

7 

11.85    5 

52-8 

17.6    '3 

34.0 

Sec  tJ,  Tan  6 

1.014      -K>.i66 

1.005      -0.104 

1.000     -0.022 

1.072      40.386 

Mean  Place 

59'.315    5o"-39 

1 

7-.688    6i".i5 

1 

44*.858    26".48 

23".096    22".58 

DV  ^1  Dm  <^ 

0.00          0.0c 

► 

o.oo         0.0c 

\ 

0.00          0.00 

-♦o.oi           0.00 

Dt|r  ^t  I^«*  ^ 

0.0 

+1.0 

0.0 

+1.0 

0.0 

+  1.0              1 

0.0 

+1.0 

[Bph  x«] 


336 


APPARENT  PLACES  OF  STABS,  1912, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


C  Orionls. 

A  ColnmbaB. 

0  Anxigv. 

C  LeporiB. 

Mean  Solar 

Mag.  2.0 

Mag.  2.8 

Mag.  5.5 

Mag.  3.7 

Date. 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Ascension. 

tions. 

Ascension. 

tion  S. 

Ascension. 

tion  N. 

Ascmsioa 

tionS. 

h       m 

e        t 

h       m 

0      » 

h       m 

• 

h       m 

e          r 

5    36 

-  158 

5    36 

-34    6 

5    39 

+49  47 

5  42 

-1450 

Jan.   0.5 

19.97    , 

72.9  ,. 

s 

29.06 

70.7 

s 

6.20 

29.6 

59-04  , 

69.S 

10.4 

20.00    -^ 

74-2    3 

29.04  \ 

75-^  2I 

6.25    \ 

3^-3  ^ 
32.9    ° 

5907  \ 

73-6  ;^ 

20.4 

19-99    - 

75-4  \\ 

28.97  J 

75.8  ^^ 

6.23    ' 

59-05  , 

30.4 

19.94    „ 

76.4  '^ 

28.86  " 

28.70  \l 

77.9  " 

^•'5  ,^ 

34-4  \\ 

58.98  7 

75-1  ^ 

Feb.  9.3 

^985  ,1 

77-2    \ 

79.6  \\ 

6.01  '+ 

35.6  " 

58.88  '° 

76.3  " 

13 

6 

19 

13 

19 

9 

»4 

10 

193 

19-72 

77-8 

28.51 ,, 

80.9 

582  „ 

36.5     , 

58.74     - 

77.3    , 

293 

19-57  J 
»9-4i  „ 

78.2  ♦ 

28.30 " 

81.8    9 

5-59  'i 

37-2    7 

58.58  \\ 

78.0    7 

Mar.  10.3 

78-4  I 

28.07  ^ 

82.2     4 

5-33  !! 

37-6    4 

58.40  ^ 

78.3    i 

20.2 

19-24 ,; 

78-4  ° 

27.83  ^t 

82.1     ' 

5°6'^ 

37-6    ° 

58.22     8 

78.3  ! 

30.2 

19-07  ,1 

78.2  I 

27.60  '^ 

81.6    5 

4.80^^ 

37-2    * 

58.03  '9 

78.0    3 

15 

4 

22 

9 

24 

7 

»7 

6 

Apr.  9.2 

18.92 

77-8    , 
77-2    \ 

27.38 

80.7 

456  ,„ 

36.5    „ 

57.86 

77-4    „ 

19.2 

18.79  'I 

27.19    ^ 
27.03 

79-3    t 

4.36  ^° 

35-6   9 

57.71  '5 

76.5    9 

29.1 

18.70    9 

18.64 

76.4    f 

77-6  '7 

4.21  '5 

34-5 

57.60  " 

75-4  " 

May  9.1 

75-5    ' 

26.92    " 

75-6  '° 

4.12    9 

33-2  ;3 

57-53    ; 

74.0  '4 

19.1 

18.62  ^ 

2 

74-4  I 

26.85       ^ 

3 

73-  :^ 

4.08    4 
3 

3..7  - 

57.49    ^ 

72.3  ;^ 

29.0 

18.64  , 

18.70  ^ 

73-^  ,^ 

26.82 

67-8  '' 

4.II 

30.2 

57-49    , 

70s  ,„ 

June  8.0 

71.7  \\ 

26.84     \ 

4"  !« 

28.7    5 

57-53    ^ 

68.5'° 

18.0 

18.81  " 

70.2  ;5 

26.91     ' 

6*-9  Z 

4-37  ''^ 

27.2  '5 

57.62    9 

66.3" 

28.0 

18.95  ]t 

^^•7  i 

27.03  " 

20 

62.0  =*9 

458  " 

25.8  ;4 

57-75  .^ 

64.1 " 

July  7.9 

•9-3  11 

^7-  :^ 

59-  f  ^ 

4.85  '^ 
3a 

24.6 " 
II 

57-9»  '' 

20 

61.9" 

21 

17.9 

^9-34  ,, 

65.5 ,, 

27.39  ,, 

5^-2  ,fi 

5-^7  ,, 

23.5 

58-"  „ 

59-8 

27.9 

19-58  11 

^40  f 

27.62  ^ 
27.88  ^^ 

53-6  ^^ 

5-53  ^f 

22.6  9 

58.33  w 

57.8  '° 

Aug.  6.9 

19.84  ^; 

62.6  '4 

5^-3  ^1 

592  39 

21.9  7 

58.58  *5 

56.0  '8 

16.8 

20.11        ' 

^1 Q 

^^•4  " 

28.17 '9 

49.3  ^ 

6-34  1' 

21.4  5 

58.85  \l 

54.4  •* 

26.8 

20-39  ,' 

60.4'° 

28.48  3' 

47-8  ^ 

6.78  44 

21.0  4 

59.13  "^ 

53-1  '3 

29 

7 

32 

10 

45 

2 

29 

9 

Sept.  5.8 

20.68 

59.7    ^ 

28.80 

46.8 

7-23  ,, 

20.8 

59.42     ^^ 

52.2 

15.7 

20.98  30 

59.3    \ 

29.13  ^3 

46.2    ^ 

7.69  *^ 

20.8  ° 

59-72  30 

51.7    ^ 

257 

21.28  3° 

59.2     ' 

29.45  ,, 

46.2    ° 

8.15 1^ 

21. 1  3 

60.02  30 

51.6     * 

Oct.    5.7 

"■^7  11 

59.4    ^ 

29.78  33 

46-8  ,f 

8.60  45 

21.6  \ 

60.32  30 

52-0    4 

15.7 

21.86  '9 

59.9    \ 

30.09  3 

47.9  ! 

9.0444 

22.2  f 

60.61  ^9 

52-8    * 

27 

0 

29 

17 

43 

8 

27 

\i 

25.6 

"•^3  ,^ 

60.7 

30.38  ^^ 

49-^  0. 

9-47  , , 

23.0 

60.88    ^ 

540 

Nov.  4.6 

22.39  ll 

61.8" 

30.65  ^7 

5X-7 

9.88  4' 

^4-^ 

61.14^^ 

55-5    „ 

14.6 

22.63 

^3-^ !! 

30.89  \\ 

54.2  w 

10.25 

^5'3 : 

61.38^4 

57-3  ^ 

24.6 

22.85    " 

64.4  t 

^^'^<\ 

56-9  !I 

10.58  33 

26.7  \\ 

61.59 'i 

59-3  '° 

Dec.  4.5 

23.04       9 

65.9  ^^ 

31.26  ^^ 

59-8  !^ 

10.87  '' 

28,2  '5 

61.77  '^ 

61.5  " 

H 

X5 

12 

30 

23 

16 

14 

23 

14.5 

23.18 

67.4 

31.38     ^ 

62.8 

"•^°./; 

29.8 

^^•91  _ 

63.8 

24-5 

23.28  ^° 

^^•9    1 

31-45    ; 

^5-^  ^8 

11.26  '^ 

3^-5  ^ 

62.01  '° 

65-9  " 

34.4 

23.35     ^ 

70.3  *4 

31.47 

68.6  ^* 

11.36  '° 

33.2  '7 

62.07    ^ 

68.0  " 

Sec  tJ,  Tan  A 

1. 001      -0.035 

1.208      -0.677 

1.549            +I.I83 

1.035      -0.265 

Mean  Place 

I9".093     78".69 

27'.747    74".04 

4».882    I9".44 

58".055    74".7i 

D'l^  a,  Dw  a 

0.00          0.00 

-0.02          0.00 

40.03        -0,01 

-0.0 1          0.00 

Df  6,  D*.  6 

0.0 

+1.0       1 

0.0 

+  I.O         1 

0.0 

+1.0           1 

0.0 

+1.0 

[Bph  la] 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


K  Oxlonls. 

(^  Dondiu. 

f  Aniigw. 

^  LeporlB. 

Mean  Solar 

Mag.  2.2 

Mag.  4.5 

Mag.  4.2 

Mag.  3.9 

1 

Date. 

RiRht 

DacUna- 

RiRbt 

DecUna- 

Right 

Declina- 

Right 

Declina- 

Ascenfion. 

tion  S. 

Aacention. 

UoaS. 

Awaniiaa. 

donN. 

Ascaniion. 

tion  S. 

b       m 

• 

h       m 

0 

h      m 

e 

t 

h       m 

.      . 

5    43 

-941 

5  44 

-6545 

5    45 

+  39 

m 

7 

5  47 

-2052 

Jan.   0.5 

a 

35.90 

55-4  „ 

8 

40.10    „ 

18 

39.92  " 

63-9  „ 

24*49    ^ 
24.55    ^ 

34.5 

W      V 

33.25  ^ 

64.6 

10.4 

35-93    , 

57-^    6 
58.7  '* 

67.1   32 

35.6 

I  I 

33.27  , 

^^•9  \l 

20.4 

35.92    ' 
35.86  ,^ 

39.65 
39.29^° 

7°'  a 6 
72-7  ^t 

24.56    * 

36.6 

10 

33.24    3 

68.9  '^ 
70.7  _ 

30.4 

60.0  *3 

24.51    5 

37.6 

33.17  „ 

Feb.  9.4 

35.76    ° 

61.I   " 

38.86  43 

74-8  " 

24.40 

38.4 

8 

3306     ' 

72.2  '^ 

13 

8 

49 

16 

15 

7 

14 

II 

193 

35.63  ,, 

62.5  ° 

38.37  ,^ 

76.4 

24.25  ,g 

39.1 

32.92 

73.3    ft 

293 

35.48    5 

37.83  ^4 

77.5        , 

24.07  * 

39.6 

5 

32.75  ^ 

74.1    ; 

Mar.  1 0.3 

35.31     I 

62.8    3 

37.26  " 

78.0    5 

23.86  l] 

39.9 

3 

32.56  '9 

74.6    \ 

20.2 

35.X3    ! 

62.8    " 

0 

36.69  " 
36.13  ^^ 

78.0      ^ 

^3.65 

39.9 

0 

32.36    ° 

1 
74.7    ' 

302 

34.96  11 

62.6        ^ 

77.5 ,: 

23.44  , 

39.7 

2 

32.17  .a 

74.4    . 

16 

5 

54 

II 

19 

4 

18 

7 

Apr.  9.2 

34.80 

62.1 
61.3    ® 

TAX 

35-59  ^„ 

76.4 ,, 

23.25    . 

39.3 

£■ 

31.99     - 

73-7  ,^ 

19.2 

34.66  ^4 

35.10  *9 

74-9  li 

23.09  ' 

38.7 

6 

31.83  ^ 

72.7  ^,^ 

29.1 

T  1 

34.55 " 

60.3       ° 

34.66  44 
34-28  38 

7=^-9  '^ 

22.97  " 

38.0 

7 

31.70  ^ 

7^-4    ^ 

May  9.1 

34.48  7 

59-^    ! 

7°-5  It 

22.89    ^ 

37.1 

9 

31.61     9 

^9-«    J 

19.1 

34-45    . 

57-7  ^ 

33-98  1° 

67.7  'f 

22.86    3 

36.1 

10 

31.56    5 

68.0  ^* 

I 

ID 

22 

3t 

3 

9 

I 

20 

29.1 

34.46 

54-3    ' 

33.76 

64.6 

22.89 

35.2 

31.55     , 

66.0 

June  8.0 

34.51     5 

33.63   '^ 

61.3  33 

22.98    9 

34.3 

9 

31.58    3 

^3-»  " 

18.0 

34.60    I 

52-4    ' 

33-59    I 
33.65  ,J 

57.9  ^; 

23.11  ]l 

33.4 

9 

0 

31.65  ,; 

61-4  't 

28.0 

34.73  \t 

5°-5  '0 

54.4  z 

23.29 '! 

32.6 

0 

31.77  " 
3»-93    * 

589  '5 

July  7.9 

3490  11 

48-5  '^ 

33.80    5 

51.0  34 

23.52  y 

31.9 

7 

56-5  \\ 

20 

19 

23 

33 

27 

6 

19 

23 

17.9 

35.10 

46.6 
44.8  '° 

43-^:! 

34.03  ,^ 

47-7  ,0 

23.79,^ 

31.3 

m 

32.12 

54-2  „ 

27.9 

35.32 

34.34  ;^ 

44.73° 

24.09  ^ 

30.8 

5 

3=^-34  " 

52.0  " 

Aug.  6.9 

35.57  li 
35.83  J 

34.73 1: 

42.0  11 

24.42  f 

30.4 

4 

32.58  ^4 
32.84  ^f 

50.0  ^° 

16.8 

41.8  ^ 

35.18^5 

39.7  J 
37.9    , 

24.77  ^5 

30.1 

3 

48-3    I 

26.8 

36.11  f 

40.6 " 

35.68  50 

25.14  Q 

29.9 

2 

33.13 ,: 

46.9  '4 

29 

8 

53 

13 

38 

0 

30 

10 

Sept.  5.8 

3^40  ,„ 

39.8  ^ 

36.77  ^^ 

36.6 
36.0   f 

25.52 

29.9 

33-43  „ 

45.9    . 

15-8 

36.70  3° 

39.3  ; 

25.91  ^^ 

30.0 

I 

33-74  3; 

45-4    , 

25.7 

37-«>  11 

39.2 

37.34  ii 
37.90  5^ 

36.1    ' 

26.30  ^^ 

30.2 

2 

34.04  3 

45.3    , 

Oct.    5.7 

37.29  ^9 

39.5  ; 

36.8    7 

26.69  ^^ 

30.4 

2 

34-34  3^ 

45.7    ; 

157 

37.58  ^9 

40.2  7 

3«-43  " 

38.1     3 

27.07  ll 

30.8 

4 

34.64  f 

46.6    ' 

28 

II 

49 

>9 

36 

5 

29 

14 

25.6 

38.12    ^ 

41.3 ,, 

38.92 

40.0 

27.43 ,, 

31.3 

34.93  „ 

48.0 

Nov.  4.6 

4^-^    6 
46.0 

39.36  ^^ 

42-5    f 

27.78 11 

31.8 

5 

35.20  ^7 

49-7  ^ 

14.6 

38.36  ^ 

39.73  ti 

45.4  '' 

28.11 3^ 

32.5 

7 

0 

35-44    * 

51-8 

24.6 

38.57    ' 

40.01      . 

48.7  " 

28.40  ^9 

33.3 

8 

35.65  ^' 

54-^    i 

Dec.  4.5 

38.75  '^ 

47.9  11 

40.20  '^ 

52.2  " 

28.65  '^ 

34.2 

9 

35-83  '^ 

56.5  '4 

15 

30 

9 

36 

21 

9 

'4 

25 

145 

38.90 

49-9  ,„ 

40.29 

55.8  „ 

28.86 
29.02 

35.1 

35.97  ,„ 

59-0  ,« 
61.6  ^-^ 

24.5 

39.01  " 

5^-8    « 

40.28     ^ 

59.3  ,, 

36.1 

10 

36.07  '° 

34-5 

39.07 

53.6  '« 

40.16  " 

62.7  34 

29.12 '° 

37.2 

II 

36.12    ^ 

64.0  ^4 

Sec  6,  Tan  6 

1.015      -0.171 

2.436       -2.222 

1.289    40.81 

3 

1.070      -0.382 

Mean  Place 

34".962    60". 76 

36-.802    66".72 

23V4I2    25".3i 

32M86    69".27 

D'^  a,  Dm  a 

0.00          0.00 

-0.06           -K>.OI 

40.02               O.OG 

\ 

-0.0 1           0.00 

Btf,  6,  Dm  ^ 

0.0          -fi.b 

0.0         +1.0 

0.0              +1.0 

0.0          +1.0 

191: 

2 22 

1 
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a  Orionis. 

d  Anrigae. 

tf  Leporis. 

ft  Auri^ae. 

Mean  Solar 

Var.  1. 0-1.4 

Mag.  3.9 

Mag.  3.8 

Mag.  2.1 

Date« 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Ascension. 

tion  N. 

Ascension. 

tion  N. 

Ascension. 

tion  S. 

Ascension. 

tion  N. 

h        m 

0       * 

h        m 

0       * 

h       m 

0      » 

h       m 

e          > 

5  50 

+    723 

5    52 

+  5416 

If 

5  52 

—  14  10 

If 

5    53 

+  4456 

09 

Jan.   0.5 

25*31  g 
25-37  , 

35.8  - 

35-0    ° 

18.48    ^ 

54-7  ,„ 

2478  ^ 

54-0  ,, 

s 

5-69  , 

31-5  ,, 

10.4 

18.55    I 

5^-7    ° 
58.5    ' 

24.82    4 

57-7  ,. 

5-76  \ 

32.9    ♦ 

20.4 

25-38  ' 

25-34  I 
25.26  ° 

34-3  ; 

33-7    I 

18.55    I 
18.47  ,, 

24.81     ' 
24-75    I 

5-77    ' 
5-71  ,^ 

34.3  \\ 

30.4 

60.2  '7 

59-2    5 

35-6    3 

Feb.  9.4 

33-3    ; 

18.32  '5 

61.7  '5 

24.66    9 

60.5  '3 

5.60" 

36.7  ' ' 

II 

4 

21 

12 

13 

10 

16 

9 

19.3 

25-^5  ,, 

32-9    , 

18.11    ^ 

62.9 

24-53  ,, 

61.5 

5-44  ,„ 

37-6    , 

29.3 

25.01    * 
24.85  ^ 

32.7    , 

63.8    9 

24-37  \l 

62.2        " 

5-24  Z 

38.3    I 

Mar.  10.3 

32.6    ' 

^7-56  '^ 

64.3    \ 

24.19  \l 

62.6    4 

5°2  " 

38.7    * 

20.3 

24.68    7 

32.6    ° 

17.27    I 

64.4    ^ 

24.00    9 

62.7     ^ 

4-78    4 

38.8    * 

30-2 

24-51  '^ 
15 

32-6    ° 

2 

16.99 

27 

64.2     ^ 

23«2   \l 

62.4    3 

5 

4-55  '^ 
^  21 

38.6    ' 
4 

Apr.   9.2 

24-36 

32.8 

16.72 

63.6 

23.66 

61.9     « 

4-34  . 

38-2 

19.2 

24-23  ,„ 

33-1    I 

16.48  \^^ 

62.7    9 

23-51       ^^ 

61.1     * 

4.15  \\ 

37-5    ^ 

29.1 

24-13  '° 
24.07 

33-5    Z 

16.29  "9 

6^-5   ! 

12 
23.39      g 

60.0  " 

4.00 '5 

36-6  .0 

May  9.1 

34-0    i 

16.16  "^ 
16.10 

60.1  '4 

58.5 ;! 

23.31       _ 

57.1  '\ 

3.90        , 

35-6  ^ 

19.1 

24.04    ^ 

34-7  : 

23.26      ^ 

3.86       t 

34-4  " 

2 

7 

0 

17 

I 

18 

2 

13 

29.1 

24-06 

35-4    « 

16.10 
16.18    *^ 

56.8 

23.25 

55-3  ,^ 

3.88 

33-1  „ 

June  8.0 

55- »    I 

23.29      4 

53.3 

3-95  .! 

31.8  '3 

18.0 

24-22   ° 

37-2    ° 

16.33  '^ 

53.3  " 

St 

23.37 

21 

5^.2 

4.08  '3 

30.6  " 

28.0 

24-36  ^ 

38.2    ° 

'6.54  '' 

50.0 

14 

12 

23.49   " 

^«  ,  21 

4-27  \\ 

29-5 :: 

July  7.9 

24-53  ,„ 

20 

39-^    10 

16.81  ^7 
33 

23.64   '^ 
19 

..«  ^  21 

470  ^, 

4-50  :^ 

28.5  '*» 

10 

17.9 

2473    ,, 

4^-3    rr. 

17.14  _ 

^^•^    .0 

23.83   _ 

44-9  „ 

4-78  „ 

27.5 

27.9 

24.96   11 
25.22 

4^-3      0 

17.51  ^; 

47.4 

22 

24-05  " 

20 

42.9  .a 

5-»o3 

26.6  9 

Aug.  6.9 

42.3    ^° 

^7-93  ^^ 

46.3    " 

24-29  ,^ 
24-55  \t 

4I.I   \\ 

5-45  ^^ 
583  t 

25.9  \ 
25.3  J 

16.8 

43.2       ^ 

18.37  It 

45.4       ^ 
44.8       ^ 

39-6    5 

26.8 

^579  ,; 

43-9    ; 

18.84  ^^ 

24.83  "* 

38.3  '3 

6.22  39 

24.9  ^ 

29 

5 

49 

4 

29 

9 

41 

2 

Sept.  5.8 

26.08 

44.4  ^ 

19.33  ,„ 

44.4     . 

25-"  ,„ 

37.4     - 

^•^3  ,, 

24.7 

15-8 

26.38  3° 

44.7  ; 

19.83  ^° 

44.2 

25-41  "1 

36.9    5 

7-05  f. 

24.6 

257 

26.69  3' 

44.8 

20.33  ^, 

44.3     ' 

25-71  ,„ 

36.8     ' 

748  If 

24.7  ^ 

Oct.    5.7 

26.99  ,„ 

447    ' 

20.84  ^' 

44.6    ^ 

26.01  3° 

37.1     I 

7.90 '^ 

24.9 

157 

27.29  •' 
29 

44.3    \ 

21.33  J^ 

^5-2    8 

26.30  ^9 

37-9 
12 

8.31  4' 
4« 

25.3  \ 

25.6 

2758  ,„ 

43.8 

21.81 

46.0  _ 

26.58 

39-1 

8-72  ,„ 

25.8 

Nov.  4.6 

27.86    8 
28.12  '* 

43-1  „ 

22.26  ^^ 

47.0  ^ 

26.85  '^ 

40.6  '5 

9.10  38 

26.S  7 

14.6 

42-2     ' 

22.69  tg 

48.3  ^ 

2S1 
27.10  ^ 

42.4  " 

9-46  f 

27-4 ' 

24.6 

28.35  li 

41.2   '° 

23.07  ^° 

49-8  ^ 

27.32    " 

20 
44.4 

9-79  ^i 

28.4  '*» 

Dec.  4.5 

28.55  ^° 

4°-2 !° 

23.40  11 

5^-4    « 

27.50 ;° 

46.6    " 

'0-°7  „ 

29.6'^ 

17 

10 

26 

18 

15 

22 

23 

13 

14.5 

28.72 

39-2  ,„ 

23-66 

53-2  ,„ 

27.65  , 

48.8 

J0.30 

30.9 

24.5 

28.85  '^ 
28.93  " 

38.2  '° 

23.86    ^ 

55-^    0 

27.76 " 

*-♦   ^  22 

10.48  '8 

32-2  \\ 

34.5 

37.3    ' 

23.98  " 

57.0  '9 

27.83  ^ 

^-  ^  20 
53.0 

10.60  " 

33-6  '4 

Sec  cJ,  Tan  d 

1.008      -fo.130 

1. 713       +I-39I 

1.031    -0.253 

1.413       -K>.998 

Mean  Place 

24-.443    29".i4 

i6'.927    44".98 

23'.8oo    59"-25 

4' 455*  22".3o 

DV  a,  Dw  a 

0.00           0.00 

+0.04           0.00 

-o.oi           0.00 

+0.03          0.00 

X>^  6,  D«  6 

0.0 

+  1.0           1 

0.0 

+  1.0            1 

0.0 

+  1.0         1 

0.0 

+1.0 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


6  Anzigse. 

1  OemlnonuiL.      | 

1  Puppis  (0.) 

V  Orlonis. 

Mdftn  Solar 

Mag.  2.7 

Mag. 

4-3 

Mag.  6.2 

Mag. 

44 

Date. 

* 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Ascenaion. 

tion  N. 

Aacenaion. 

tion  N. 

Aacenaion. 

tion  S. 

Aacenaion. 

tion  N. 

h       m 

e       f 

h       m 

e        ' 

h       m 

0       • 

h       m 

.      1 

1 

5  53 

+  3712 

5  58 

+  23  16 

6     I 

-45    I 

6     2 

+   1446 

Jan.   0.5 

a 
44.30 

35-0  ,„ 

8 
47.20 

15-5  , 

s 

■58.10 

^5-4  „ 

a 

33-77    , 

54-2  ^ 

10.4 

44.37  ; 

36-°    0 

47.27  ; 

15-6 

58.08  \ 

58.00  * 

68.6  32 

33-84    I 

53-8  4 

20.4 

44-39     . 

37-0  '° 

47.29  - 

15.8  \ 

7^-5  '' 
74-1  ^ 

33-86    I 

53.5  I 

30.4 

44.35    I 

37-9    \ 
38.7    \ 

47.26  3 

16.0  ^ 

57.87  '^ 

33-84    ^ 
33-78  ^ 

53.3  , 

Feb.  9.4 

44.26    I 

47.19  ,^ 

16.3   3 

57.68    9 

76.2  " 

53.1   \ 

14 

0 

II 

2 

S3 

17 

II 

I 

193 

44.12    ^ 

18 

43.94  ,„ 

39.3        ^ 

47-08 

16.5 

57.45  ,g 
57-^9  ,„ 

77-9  ,^ 

33-67  ,^ 

53.0 

29.3 

39.8       \ 

46.93  w 

16.7  \ 

79-x  " 

33.53  Z 

53.0     " 

Mar.  10.3 

20 

43.74 ,, 

40.1     3 

46-76  ^ 
46.58  * 

16.8  ' 

56.91  ^^f 

79-8    7 

33.37  ^ 

53.0 

20.3 

43.53  ,„ 

40.2 

16.8  ° 

56.62  ^9 

80.0    ^ 

33-20    ' 

53«o 

30.2 

20 

43.33 

40.1 

3 

46.41  :^ 

16.8  ° 

I 

56.32  3° 

79.8  ; 

33-03  1^ 

0 

53.0  ^ 

Apr.  9.2 

43.»4  ,, 
42-98  ^ 

39.8 

4^-25  ,^ 

16.7 

56.04 
55.78  ^ 

79.^  „ 

32.88 

53.1  , 

19.2 

39.3     ^ 

46.11    4 

16.6     ' 

77.9 " 

32.74  ,7 

53.2 

29.1 

42.86  " 
42.78    \ 

38.6     7 

46.00  " 

16.5     ' 

55.56  ^^ 
55.38    ^ 

76.2  '7 

32.63  " 

53.4 , 

May  9.1 

37.9     i 

37.1     ^ 
9 

45.93    \ 

16.3     ^ 

74-'    I 

32.56  ; 

53.6  ^, 

19.1 

42-75    \ 

45.90    3 

16.2     ' 

55.24  'J 

^'•7  I7 

32.53  \ 

53.93 

29.1 

42-77    , 

36.2 

35.4    J 

45.92    , 
45.98    J 

I6.I 

55.15          . 

^90  ,„ 

32.54  , 

54-2  ^ 

June  8.0 

42.84  ,^ 

16.0     ^ 

55.11         \ 

66.1  ^'^ 

32.59  ,„ 

54.6  4 

18.0 

42.96  " 

34.6     \ 

46.08  '° 

16.0    ° 

55.13         „ 

630  ^' 

32.69  '° 

55.1  , 

28.0 

43-13 ,; 

33.9  ; 

46.23  \l 

I6.I      ' 

55.21         » 

59.8  f. 

32.83  '4 

55-6  I 
56.2  \ 

July  8.0 

22 

43-35  \^ 

33.2  I 

46.42  '5 

16.2     ^ 

55.33     _ 

56.6  3^ 

33.00  '7 

25 

0 

22 

17 

31 

21 

6 

17.9 

43-60 

32.6 

46.64  ,^ 

16.3 

55.50  ,, 

53-5  ,„ 

33.21 

56.8 

57-4  (■ 
58.0^ 

27.9 

43-89  Z 

32.1  5 

46.89  '5 

16.5     ^ 

55-72  " 
55.98  ^,^ 

50-6  '' 

33-44  ,3 

Aug.  6.9 

44-21  \ 

31.7  ; 

47.16  ^7 

16.7     \ 

47-9  Z 

33-70  ^J 

16.8 

44-55 ;; 

31.5  \ 

47.45  '' 

16.9     ^ 

56.28  3° 

«-6    i 

33-97  ,^ 

58.5  * 

26.8 

44.90^5 

31.3  , 

47.76  3' 

^7-^   \ 

56.60  32 

43.8  '^ 

34-26  ='9 

58.9  4 

37 

I 

32 

1 

34 

»3 

30 

4 

Sept.  5.8 

45-65  ^^ 

46-03  ^! 

46.41  ^! 

31.2 

48.08 

17-3 , 

56.94  ,, 

42.5     „ 

34-56 

59.3   , 

158 

31.2  ^ 

48.41  33 

'7-^o 

57.30  3J 

41-7    ! 

34-87  f. 

59-5  0 

25.7 

31.3  ' 

48.74  ^l 

17.4° 

57.66  36 

4'-5    ! 

35-18  3 

59.5   , 

Oct.   5.7 

31.4  \ 

49.07  33 

17.4° 

58.03  " 

41.9  „ 

35-50  3^ 

I 
59.4     , 

15.7 

46-78 " 

31.6  \ 

49.40  33 

17.3 

58.39  ^! 

43.0 

35-81  f 

59.1      ^ 

30 

3 

32 

I 

34 

17 

31 

4 

25.7 

47-14  „ 

31.9  . 

49.72 

17.2 

58.73  „ 

44.7  „ 

36-12 

58.7    , 

Nov.  4.6 

47-49  ,, 

32.3  \ 
32.9  , 
33.5  , 

50.03  3 

17.0  \ 

59.05  3^ 

4^-9  " 

36.41  ^1 

58.2  5 
57.6   J 

14.6 

47.82  33 

50.32     9 

16.8  ' 

59.33  '° 

49-5    ' 

36.69  ',^ 

24.6 

48.12    30 
48.38    ^J 

50.59  J 

16.6  ^ 

59-57  Z 

52-5  ^! 

36.94  '^ 

56.9   \ 

Dec.  4.5 

34.2  \ 

50.82  *3 
19 

i6.5 ; 

59-77 :: 

55.7  3' 
33 

37.16  " 
19 

56.3^ 

145 

48.59    ,, 

35.0 

51.01 

16.4 

59.91  g 

59.0  _ 

37.35  ,. 

55.7    - 

24.5 

48.76    7 

35.9  ; 

51.16  '5 

16.4° 

59.99  . 

^2-4  ^t 

37.50     5 

55-2  ^ 

34.5 

48.87  " 

36.8  9 

51-27  " 

16.5  ' 

60.01 

65.7  33 

37.60  '° 

54.7  ^ 

Sec  <J,  Tan  <J 

1.256       +0.759 

1.089 

^0.430 

1.415        -I.OOI 

1.034 

+0.264 

Mean  Place 

43V227    26".34 

46«.268 

7"-9i 

56*.453    70"05 

32*.878 

47".io 

D'^a,  D«a 

+0.02            O.CX) 

+0.01 

0.00 

-0.03          0.00 

+0.01 

0.00 

D^d,D»d 

0.0 

+1.0    1 

0.0 

+1.0 

0.0 

+1.0 

0.0 

+1.0 
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22  H.  Cauelop. 

7  Oeminonuii. 

2  Lyncis. 

C  Cauls  Xajoils. 

Mean  Solar 

Mag.  4.7 

Var.  3.2-4.2 

Mag.  4.4 

Mag.  3.1 

Date. 

Right 

Declina- 

Right 

Declina- 

Right 

Declins- 

Right 

Oeclina- 

Ascension. 

tion  N. 

Ascension. 

tion  N. 

Ascension. 

ticn  N. 

Ascension. 

UonS. 

h        m 

0       t 

h       m 

0       f 

h       m 

0       t 

h       m 

• 

6     9 

+  69  21 

6     9 

+  2231 

9t 

6    II 

+  59    2 

6    16 

-30         I 

0f 

Jan.    0.5 
10.5 

S 

12.05 
12.16" 

^0  ^  ^6 

20.2 

22.8  »^ 

8 

34.93    „ 

35.01  ! 

66.6 
66.7  ' 

8 

53.62 
53.72  '° 

47-5  „ 
49.7  " 

8 

57.23    ^ 
57.27   * 

20.6     „ 
234  ,, 

20.4 

12.14 

35.04  t 

66.8   ' 

53.74    , 

5' -8  " 

57.25    , 

26.0  ="* 

30.4 

12.00    ^ 

25.2  '^ 

35.02  ^ 
34.96  ^J 

67.0^ 

53.67 ,; 

53-8    8 

57.18    7 

28.3  =3 

Feb.  9.4 

67.2   ' 
2 

53.52  J 

55.6 ;« 

57.07  \l 

3-^  \l 

19.3 

"•3^A^ 

29.^  ,, 

34.85  ,^ 

67.4  , 

5330  - 

57-1    r. 

56.92 

31.8 

29.3 

10.04 

30.4  '^ 

34.55  ! 

67.6  ' 

53.02 11 

58.2 " 

56.73  ^ 

33.0 " 

Mar.  10.3 

A  t\ 

10.45 ;; 

31-3    I 

67-7 ; 

52-70  3^ 

59.0  ° 

56-52  " 

33.8  ! 

20.3 

9-93  f  , 

31.7  ; 

34.38    7 

67.8 » 

52.36  3* 

59-4    „ 

56.30  " 

34-1    ^ 

30.2 

9+^  ^0 

31.6  ' 

34.21  '7 

67.9 ' 

52.02  34 

59.4    ° 

56.08  " 

34.0    ' 

50 

6 

J7 

0 

32 

5 

21 

5 

Apr.  9.2 

8.91 

31.0 

34.04  „ 

67.9 

5 '-7°  ,„ 

58-9    , 

55.87  ,„ 

33.5    „ 

19.2 

846  ^5 

30.0  ° 

33.89    f 

67.8 ' 

5^-4^  '! 

58-^  .! 

55-68    9 

32.6    9 

29.2 

8.09^7 

26.7  '8 

33.78  " 

67.7 1 

5^-^7    4 

56.9 

55-51    7 

3'-3    i 

May  9.1 

7.80  ^9 

33.70    ' 

67.6 ' 

50.99  „ 

55-4  ]l 

55.37    t 

=^9-7    * 

19.1 

7-61  '\ 

24-6  " 

33.66    4 

67.5 1 

50.88  " 

53-7  ^ 

55.28    9 

27.7  '° 

0 

23 

I 

I 

3 

18 

5 

22 

29.1 

7.53       , 

22.3 

33.67     . 

67.4 

50.85 

5^-9  ,„ 

55.23     , 

25-5  ,, 

June  8.0 

756    ,^ 

^9-9  2 

33.72     5 

67.4° 

50.89    4 

50.0  '9 

55.22     ' 

23.1  't 

18.0 

7.70   \\ 

'7-5    t 

33.81     9 

67.4^ 

5^°^ ;: 

48-0  Z 

5525    I 

20.S  ^^ 

28.0 

7.95    ',^ 

^5-^  A 

33.95  -J 

67.5 

51.20  9 

46-0  '° 

55.33    ° 

17.8  '7 

July   8.0 

8.30  35 

12.7  *4 

34-^3  '' 

67.6 

5^-47  11 

^  -    ^   20 

44'0  _ 

12 

55.45  : 

15.1  '7 

44 

22 

21 

I 

33 

18 

16 

27 

17.9 

8-74  „ 

10.5 

34.34  ,, 

677 , 

51.80 

42-2      , 

55.61 

"•4    ^ 

27.9 

9.27  " 
9.88 

10.55  ^; 

»-5'a 

34.58  ^4 

67.9 1 

52.18  38 

40.6 

55-80  '9 

9.8  *« 

Aug.  6.9 

^•7    ! 

34.84  ^5 

68.1 ' 

52.61  43 

39.2  ;^ 

56.03  11 

7-5  ^3 

16.9 

5.2 '5 

35-"    ! 

68.3  ^ 

53-08  47 

38-^  " 

56.28  ^5 

5-4 

26.8 

11.26  7^ 

4°" 

35.42  3° 

68.4 ' 

53-59  I 

37.0  ^° 

56.56  ** 

3-7'' 

75 

9 

32 

I 

54 

8 

29 

13 

Sept.  5.8 

12.01 

"•79  ^^ 

'3-59  8, 
'4-40  - 

15.20 ;« 

3-'     A 

35-74  „ 

68.5  „ 

54-13  ,, 

36.2 

56.85  „ 

*-5    , 

15.8 

"•5   ! 

36.06  3^ 

68.5 « 

54-69  ^^ 

35-7   : 

57.16  3' 

1.8    7 

25.7 

2-3 

36.39  33 

68.5  ° 

55-25  ^t 

35-5    , 

57.48  3^ 

1.6    * 

Oct.    5.7 

'•5    ' 

36.72  11 

68-4  ' 

55-82  57 

35-6  ; 

57.80  3^ 

1.9    3 

15.7 

3.0    ^ 

37.05  " 

68.2  ' 

56.38  5^ 

36.0    4 

58.12  3^ 

2.8    9 

77 

9 

32 

3 

55 

6 

3« 

»4 

25.7 

^5-97  „ 

3-9  „ 

37-37  ,, 

67-9   , 

5^-93  „ 

36-6 

58-43  ,„ 

4-2  ,B 

Nov.  4.6 

16.70  " 

'7-38  t 
17-99  „ 

^•7 ! 

37.68  3' 

67.6  I 

57-46  53 

37-5    ' 

58.72  11 

6.0 '8 

14.6 

37.98  1° 

67.3   ^ 

57-96  50 

38-7 

58.99  11 

8-3:^ 

24.6 

8.6" 

38.25  11 

67.1    ' 

58-41  t^ 

40-»  ^ 

59.23  Jl 

»°-9 :; 

Dec.  4.6 

18.52  5^ 

10.8  " 

38.49  I* 

66.9   ^ 

58.80  39 

41-9  '^ 

59-44 

13.7 '" 

43 

24 

21 

2 

33 

20 

17 

29 

14.5 

18.95  „ 

^3-2  ,, 

38.70      , 
38.86   '^ 

66.7 

59-^3  „ 

43-9  ,^ 

59-61 

16.6 

24.5 

19.26  3' 

15.8  'I 
18.4  ^'^ 

66.6  ' 

59.38    5 

45.9  ^^ 

59-73    , 

^9-6  ^! 

34-5 

19.45  '' 

38.98   ^^ 

66.6  ^ 

59.54  '^ 

48.0  ^^ 

59-80    7 

22.5  '9 

Sec  <5,  Tan  A 

2.836            +2.654 

1.083          +0.415 

1.944            +1.667 

»-i55       -0-57* 

Mean  Place 

9VI32       8".i6 

33'.985     59".25 

5i«.7ii     38".65 

56' .020 

26'.47 

D',/r «,  D«  a 

+0.07            -KJ.OI 

+0.01           0.00 

.KJ.05         +0.01 

-0.02 

0.00 

D,^  <5,  Dw  6 

0.0 

+  1.0           1 

0.0 

+1.0      1 

0.0 

+t.o      1 

0.0 

•n.o 

[Bph  18] 
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Mean  Solar 
Date. 


Jan.   0.5 

10.5 
20.4 

30.4 

Feb.  9.4 

193 

29.3 
Mar.  10.3 

20.3 

30.2 

Apr.  9.2 
19.2 
29.2 

May  9.1 
19.1 

29.1 

June  8.0 

18.0 

28.0 

July  8.0 

17.9 
27.9 
Aug.  6.9 
16.9 
26.8 

Sept.  5.8 

15.8 

257 
Oct.   5.7 

15.7 

25.7 
Nov.  4.6 

14.6 

24.6 

Dec.  4.6 

14.5 

245 
34.5 


^  QemiBonuft. 

Mag.  3.2 


Right 
Aioaatioii. 


h      m 

6    17 

■ 

3919 
39.28 

39.32 

39.31 

39.25 


9 

4 

I 

6 
10 


14 
16 


39-15 
39.01 

38.85 
38.68  '7 

38.51  '^ 


Sec  <J,  Tan  6 
Mean  Place 


38.34 

38.19 
38.07 

37.99 
37.95 

37.95 

37.99 
38.08 

38.21 
38.38 

38.58 
38.81 

39.07 
39.35 
39.65 


17 

15 
12 

8 

4 
o 

4 

9 

13 

17 
20 

23 
26 

28 

30 

31 


39.96  ,^ 
40.28  3^ 
40.61  ^^ 
40.94 
41.27 


33 
33 
33 


41.60 
41.91 
42.21 
42.49 

42.74 

42.96 

43.13 
43.25 


31 

30 
28 

25 
22 

17 
12 


Daclina- 

denN. 


+  2233 
•• 

41.8 

41.9    \ 
42.0 

42.2    ^ 
42.4    \ 

42.6 
42.8    ^ 
43.0   \ 

43-1   * 
43.2  ^ 

43.2  ^ 
43.2  " 

43.1  ; 
43.0  ' 

42.9  J 

42.8 
42.8  ^ 
42.8  *" 
42.8  ^ 
42.9 

43.0 

43.1 
43.2 

43.3 
43.4 


43.4 

43.4 

43.3 

43.1 
42.8 

42.5 
42.2 

41.9 

41.6 

41.3 

41. 1 
40.9 
40.9 


^^Aniicn. 
Mag.  5.1 


Right 


o 

I 

2 

3 
3 

3 
3 
3 

3 

2 

2 
o 


1.083       -K>.4i5 
38*.233     34".64 


40.0I 
0.0 


0.00 
+  1.0 


h      m 

6    18 


8^86 

8.97 
9.01 
8.98 
8.88 


II 

4 

3 
10 

16 


21 


8.72 

8.51 
8.28  ^3 


7.52 
7.30 
7.12 
6.99 
6.91 

6.89 

6.93 

7.03 
7.20 

7.42 

7.68 

7.99 

8.34 
8.72 

9.13 
9.56 

O.OI 

0.46 
0.92 

1.38 

1.83 

2.26 
2.67 

3.05 

3.38 

3.66 
3.88 

4.04 


25 

22 
18 

13 

6 


4 
10 

17 
22 

26 

31 
35 
38 

41 
43 

45 

45 
46 

46 
45 

43 
41 
38 

33 
28 

22 
16 


Daeliaa- 
lionN. 


4-4920 


10. 1 

II.8  'I 

13.4 
15.0 
16.4 


16 
16 

14 
13 


17.7 
18.7 
19.4 
19.8 
19.8 

195 
18.9 

18.1 

17,0 

15.7 

14.3 
12.8 

11.3 
9.8 

8.3 

6.9 

5.7 
4.6 

3.6 
2.8 

2.2 

1.8 

1.5 

1.4 
1.6 

1.9 
2.4 
3.2 
4.2 
5.4 

6.8 

8.3 
9.9 


10 

7 

4 
o 

3 

6 
8 

I 

3 

4 

5 
5 
5 
5 
4 

2 
I 
o 
8 
6 

4 

3 
I 

2 
3 

5 
8 

10 

12 

14 

15 
16 


ft  Canls  Xajoiii. 
Mag.  2.0 


Rigl^ 


1.535        +I.164 
7*.408       2  ".04 


40.03         +0.01 
0.0  +1.0 

[Eph  12] 


h      m 

6    18 

8 
50.48 

50.54      ^ 

50.54 

50.50 

50.42 


X>«eUsia- 

tion  S. 


8  Xonocerotts. 

Mag.  4.5 


-1754 


4 
8 


50.30 

50.14 
49.96 

49.78 
49.59 

49.41 
49.24 
49.10 
49.00 

48.93 

48.89 
48.90 

48.95 
49.04 
49.17 

49.33 

49.53 

49.75 
50.00 

50.26 

50.54 
50.83 

51.13 
51.43 
51.73 


12 

16 

18 
18 

19 
18 

17 

14 
10 

7 
4 

I 

5 

9 

13 
16 

20 
22 

25 
26 

28 

29 
30 
30 
30 

30 


29 
26 


52.03 

52.32 

5^-58  .  . 
52.82  ^^ 

53.03 


53.21 
53.34 
53.43 


21 
18 

13 
9 


35.3 
37.6 

39.7 
41.5 
43.1 

44.4 

45.3 

45.9 
46.2 

46.1 

45.7 

44.9 

43.9 
42.6 

41.0 

39.2 
37.2 

35.1 

32.9 
30.6 

28.4 
26.3 

24.4 
22.7 

21.3 

20.3 

19.7 
19.6 

19.9 

20.6 


23 
21 

18 

16 

13 

9 
6 

3 

I 

4 

8 
10 

13 
16 

18 

20 
21 
22 

23 
22 

21 

19 

17 

14 
10 

6 

I 

3 

7 
12 


16 

19 
22 


21.8 

23.4 
25.3 

27.5 

29,8  ^^ 

25 

32.3 
34.8  ^5 

37.1  '' 


1.05 1 
49*-447 


^.323 
4i"-43 


-0.01 
0.0 


0.00 
+1.0 


Right 
Aaoension. 


h       m 

6    19 

■ 
7.23 
7.31 
7.34 
7.32 
7.26 


7.17 
7.04 

6.88 
6.72 

6.55 


13 
16 

16 

17 
15 


6.40 
6.26  '^ 

6.14  " 

6,06 

6.01 


6.00 
6.03 
6.1 1 
6.22 
6.36 

6.54 

6.75 
6.98 

7.24 
7.51 


3 
8 

II 

14 
18 

21 

23 
26 

27 
28 


7-79  ,^ 
8.08  ^9 
30 


8.38 
8.69 

8.99 

9.29 
9.58 

9.85 
10.10 

10.33 


31 
30 

30 

29 
27 
25 
23 
19 


^^•52    . 
10.68  '^ 

10.79 


II 


Declina- 
tion N. 


+    438 


24.5 

23.4 
22.5 

21.7 

21. 1 

20.6 
20.3 
20.1 
20.1 
20.2 

20.4 
20.7 
21.2 
21.8 
22.5 

23.3 
24.2 

25.2 

26.3 

27.4 

28.5 
29.6 

30.5 
31.4 
32.1 

32.6 
32.8 
32.8 
32.6 

32.1 


II 

9 
8 

6 
5 

3 

2 

o 

I 
2 

3 

5 
6 

7 
8 

9 
10 

II 

II 

II 

II 

9 
9 
7 

5 

2 
o 

2 

5 
8 


9 
II 

12 


31.3 
30.4 

293 

28.1 

26.8  '3 

13 

25.5 

24.3 
23.2 


12 
II 


1.003 
6V324 


+0.081 


.»» 


17'  .90 


0.00 
0.0 


0.00 
+1.0 
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a  ArgftB. 

10  XonocezotlB 

• 

y  QemiBOinm. 

8  Lyncis. 

Mean  Solar 

Mag.  -0.9 

Mag.  5.0 

Mag 

41 

Mag.  6.0 

Date. 

1 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Ascension. 

tions. 

Ascension. 

tions. 

Ascension. 

tion  N. 

Ascension. 

tion  N. 

h       m 

0      * 

h       m 

e 

9 

h       m 

• 

h      m 

• 

6     21 

-5238 

90 

6    23 

-442 

6    23 

+  20  16 

6    29 

+  6133 

Jan.   0.5 

6 1^88 

+*-3  ,^ 

37.83 

18.8 

16 

45.24    ^ 

14.2 

4^-32  ^^ 

42-9,, 

10.5161.87    * 

47-7  „ 

37.90    7 

20.4 

45-33    I 

14. 1    * 

41.46  '^ 

45-2  *^ 

20.4 

61.78     9 

50.9  ^„ 

37.93     I 

21.8 

14 

45.37    I 

14. 1    ^ 

41.51  ; 

47-5  11 

30.4 

61.63  '^ 

53.8  11 

37.91     . 

37-85  ,J 

23.1 

13 

45.37    _ 

14.2    * 

41.46  5 

49-6  " 

Feb.  9.4 

61.42  'I 

563  ^^ 

24.2 

ZI 

45.32  ,x 

14.3 

41.32  ^ 

5»-6  '0 

27 

20 

10 

8 

10 

I 

22 

18 

19.4 

^^•^5  ,, 

59-9  ^ 

37.75  ^, 

25.0 

6 

45-22 

14.4 

40.82  '^ 

53.4  ,^ 

293 

60.84  3' 

37.62  |3 

25.6 

45.09  ^l 

14.6    ^ 

54-8  \t 

Mar.  10.3 

60.50  ^^ 

60.9'° 

37.47     ; 

26.0 

4 

44.94  \i 

14.7 

40.48  34 

55-8  »« 
56-4   f 

20.3 

60.15  ^5 

61.4    f 

37.30  ^ 
37.12     I 

26.1 

I 

u-77  1; 

14.9    ^ 

40.11  37 

30.2 

59.79  ^f 

61.5    ' 

26.0 

I 

44.60  11 

15.0    ' 

39-74  ^! 

56-5  ! 

35 

5 

ID 

3 

17 

0 

36 

3 

Apr.  9.2 

59.44  ,^ 

61.0 

36.96 

25.7 

M 

44-43  ,, 

15.0 

39-38 

56-2 

19.2 

59.12  ^ 

60.0'° 

36.81     5 

25.2 

5 
6 

44-28    5 

^5-^  0 

3905  33 

55-5    ' 

29.2 

58.82  3^ 

58-5  li 

36.68  '3 

24.6 

44-16  " 

^5-1  ^ 

38.77     ; 

54-4  " 

May  9.1 

58.56  ll 

56.6  '9 

36.59    ' 

23-7 

9 

4408    I 

^5-^  ^ 

38.54  ^^ 

53-0  4 

19.1 

58.36  "° 
IS 

54.3  '^ 

27 

36-54    I 

22.6 

II 
12 

44-03    \ 

^5-: 

38-39  'I 

51-3  '' 
19 

29.1 

58.21 

1 
51.6 

36-52 

21.4 

44-02 

I5-I   , 

38-31      , 

49-4  ,„ 

June  8.1 

58.12     9 

48.7   '^^ 

36.54    ' 
36.60    * 

20.0 

14 

44-06    * 

15.2 

38.32     ' 

47.4  'J" 

18.0 

58.09    3 

45.6   11 

18.5 

15 
16 

44-H  ,: 

15-3  , 

38-41     ' 

45.3  " 

28.0 

58.12     3 

42.4  l\ 

36.70  ;^ 

16.9 

44-26  " 

15-4  , 

38.58  'J 

43-1  " 

July  8.0 

58.21     9 

39.1    ''^ 

36.83  'I 

15.4 

15 

44-42  '° 

15.6  I 

38.82  ^4 

4^-o  " 

15 

33 

»7 

16 

20 

2 

32 

21 

17.9 

58-36  _ 

35.8  ^, 

37.00 

13.8 

44-62 

15.8 

39.14  ,g 

38-9  ,„ 

27.9 

58.56  ^^ 

32.7  .  ' 

37.20  ^° 

12.3 

15 

44-84  " 

16. 1    3 

39-52  3° 

37-0  ]l 

Aug.  6.9 

58.81  ^5 

29.9    ; 

22 

37.42  ' 

10.9 

14 

4509  ,; 

16.3   ^ 

39-95  *3 

35-3    ' 

16.9 

59.11  ^^ 

^74  ^ 

37.66  ^* 
37.92  ll 

9.7 

12 

«-36  ^I 

16.5   ^ 

40.44  t. 

33.8    5 

26.8 

59.45  ^^ 

25.3  ' 

8.7 

ID 

45-65  ',^ 

16.6   ' 

40.96  11 

32.5  ^ 

37 

15 

28 

7 

30 

0 

55 

II 

Sept.  5.8 

59.82 

23-8  ^^ 

38-20 

8.0 

45-95  „ 

16.6 

+'•5'  58 
42.09  *» 

43-32 
43-93  !* 

31.4       ft 

30.6 ; 

15.8 

60.21  39 

22.8  ^° 

38.49  2 

7.6 

4 

46-27  11 

16.5 ; 

25.8 

60.62  ^' 

22.5    I 

3878  ^9 

7.5 

I 

46.59  11 

16.4 1 

30.1  5 

Oct.    5.7 

61.03  ;|| 

22.8    3 

39.08  3° 

7.8 

3 
6 

46.91  f. 

16.2  ^ 

29.9  , 

157 

61.44^ 

23.7    ^ 

39-38  11 

8.4 

47-24  ,, 

15.9  ^ 

30.0  * 

40 

15 

29 

10 

33 

4 

60 

4 

257 

61.84 

25.2  ^, 

39-67  ,„ 

9.4 

47-57  ,, 

15.5  _ 

44-53    8 

45.11  5° 

30.4     8 
31.2  ,t 

Nov.  4.6 

62.21 37 

21 
27.3      ' 

39.96    9 

10.6 

12 

47-88  3' 

15.0  5 

14.6 

62.54  f 

26 
29.9  ^0 

40-23  J 

12.0 

14 
16 

18 

48.18  30 

14.5  f 

45-65  ^t 

32.3 

24.6 

62.83 11 

32.9  3 

40.48  11 

13.6 

48.46  f 

14.1  ^ 

46.16  5' 

33-6  ^ 

Dec.  4.6 

63.06  ^3 

36.2  33 

40.70  " 

15.4 

48.71  f 

13.6  5 

46.61  '♦s 

35-3  :I 

17 

35 

19 

19 

21 

4 

37 

19 

14.5 
24-5 

63.23 
63.33  ^^ 

^^•7  36 
43.3  ^, 

40.89 

IS 

41-04    * 

17.3 
19.1 

x8 

48.92  ^g 

49.10 

13.2 
12.9  3 

46-98  ,„ 
47-28  3° 

37.2 
21 

39-3 " 

34-5 

63.36  3 

46.8  35 

41.14  '° 

20.8 

17 

49.23     3 

12.7 

"^     f 

47.49 

41-5 " 

Sec  <5,  Tan  fJ 

1.648    -1.310 

1.003            -0.082 

X.066 

+0.369 

2.100             -^1.846 

Mean  Place 

59«.9o6     5o".46 

36V898     25".20 

44-.290 

-K>.OI 

7".26 

39-.144     35".25 

D'^  a,  Dm  a 

-0.03         -0.0 1 

0.00           0.00 

0.00 

•K).05         +0.02 

T)^  <J,  Dm  cJ 

0.0 

fX.O        1 

0.0 

+  1.0 

1 

0.0 

♦•1.0 

-0.1 

+1.0 

[Bph  xa] 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.   0.5 

10.5 

20.4 

30.4 

Feb.  9.4 

19.4 

293 
Mar.  10.3 

20.3 
30.2 

Apr.  9.2 
19.2 
29.2 

May  9.1 
19.1 

29.1 

June  8.1 

18.0 

28.0 

July  8.0 

17.9 
27.9 
Aug.  6.9 
16.9 
26.8 

Sept.  5.8 

25.8 
Oct.    5.7 

15-7 

25.7 
Nov.  4.6 

14.6 

24.6 

Dec.  4.6 

14.5 
24-5 
34-5 


88  H.  Camelop. 
Mag.  5.6 


RiKht 
Atcenaion. 


h       in 

6    31 

s 
20.53 
20.76 

20.74 
20.48 

19.99 


23 

2 

26 

49 
70 


Declina- 
tion N. 


H-79  39 


Sec  <J,  Tan  S 
Mean  Place 


9.29 

8.43 
7.45 
6.39 
530 

4.24 
326 

2.39 
1.66 

I. II 

0.76 
0.61 
0.67 

0.95 
1.44 

2.12 

2.97 

3.98 

514 
6.42 

7.80 
925 

20.75 
22.27 

23-79 


86 

98 

106 

106 

98 

87 
73 
55 
35 

15 
6 

28 

49 
68 

85 

lOI 

1x6 
128 

138 

145 
150 
152 
152 
148 


142 


25.27 
26.69 
28.02  ^^^ 
29.22 


31.09 
31.72 
32.11 


63 

39 


50.9 
53.9 
56.9 
59.7 
62.3 

64-5 
66.3 

67.6 

68.3 
68.4 

68.0 
67.0 
65.6 

63.7 
61.4 

58.9 
56.1 

53.3 

47-5 

44.8 
42.2 

39.9 
37.9 
36.1 

34-7 

33.7 
330 
32.8 

33.1 


30 

30 
28 

26 

22 

18 

13 

7 

X 

4 

10 

14 
19 
23 
25 

28 
28 

29 
29 
27 

26 

23 
20 

18 
14 

10 

7 

2 

3 
7 


S*  Canls  XaJoilB. 

Mag.  4.5 


Right 
Ascension. 


33-8 

34.9 

36.5 

38.5 
40.8  ^^ 


XI 

16 
20 


43.4 
46.2 

49.2 


26 


28 
30 


5.573       +5483 
I4V073     42^.89 


h 
6 


m 
31 


40.14         -K).05 
-O.I  +1.0 


s 

23.19 

23.26 

23.27 
23.23 

23-15 

23.02 

22.86 
22.68 

22.48 
22.28 

22.09 
21.92 

21.77 

21.64 

21.55 

21.50 

21.49 
21.52 

21.59 

21.70 

21.85 

22.03 
22.24 

22.48 
22.74 


7 

I 

4 
8 

13 

x6 
18 
20 
20 

19 

17 

15 

13 

9 

5 

I 

3 

7 
II 

15 

18 
21 

24 
26 

28 


30 
31 


23.02 

23-31 !? 
23.61 

23.92 

24.23  3^ 
31 

24-54 
24-83 
25.11 

25.3$ 
25.58 


29 
28 

25 
22 

19 


25-77 

25-91 
26.00 


14 

9 


Declina- 
tions. 


-2253 


31-7 

34.3 
36.6 

38.7 
40.5 

42.0 

43.2 
44.0 

44-4 
44-4 

44-1 

43-4 

42.3 
40.9 

39-3 


26 

23 
21 

18 

15 

12 

8 

4 
o 

3 

7 
II 

16 
19 


61  Anrigae. 

Mag.  5.7 


21 

23 
24 


37-4 
35-3 
33-0 

28.2  ^^ 
24 

25.8 

23.5 
21.4 

19.6 

18.1 


23 
21 

18 

15 
12 


16.9 
16.2 
16.0 
16.2 
16.9 


7 

2 

2 

7 
12 

18.I 
19.8  ^7 

21.9" 

-4.3  I' 

26.8  ^5 

26 

^9-4  ,^ 
32.1  '7 

34.8  ^7 


Right 
Ascension. 


h       m 

6    32 

34-95  ,. 
35.08  'I 

35.14  ^ 
35-14  " 
35.07  ^l 

34.95  J. 
34.80  II 

34.62 

34.41 
34.19 


18 
21 
22 
20 


33-99 
33-81 

33-65 
33.53 
33.46 


18 
16 
12 

7 

2 


33.44    . 

33.47    I 

33-55  ,, 
33.68  '^ 

33.85 


17 
22 


1.086      -0.422 
22*.i07     38".3i 


-0.0 1  0.00 

-o.i  +1.0 

[Eph  za] 


34.07  ^^ 

34-33'  ,^ 
34.62  ^9 

34.94  11 
35.28  II 

35.64 
36.01 

36.40 

36.80 

37.19 


37.58 
37.96 

38.33 
38.67 
38.98 

39.24 
39-46 
39.62 


37 

39 
40 

39 
39 


38 

37 

34 

31 
26 

22 
16 


Declina- 
tion N. 


+  3928 


16.7 
17.7 
18.8 
19.9 
21.0 

21.9 
22.7 

234 
23.8 
24.0 

23-9 
23.6 

23.1 

22.4 

21.6 

20.7 

9.7 
8.7 

7-7 
6.8 

5.9 
5.0 

4.2. 

3.4 
2.8 

2.3 
1.8 

1.4 

I.I 

0.9 

0.9 
i.o 
1.2 
1.6 
2.1 

2.8 

3.7 
4.7 


10 
II 
II 
II 

9 

8 

7 

4 

2 

I 

3 

5 

7 
8 

9 

10 
10 
10 

9 
9 

9 
8 

8 

6 

5 

5 
4 

3 

2 

o 

I 
2 

4 
5 
7 

9 
10 


y  Oemlnomm. 
Mag.  Z.9 


Right 
Ascension. 


1.296 
33'-736 


40.824 
9' 


".62 


h        m 

6    32 

38!66 
38.76 
38.82 
38.82 

38.77 


10 

6 
o 

5 
9 


40.02 
-O.I 


40.0I 
4I.O 


12 

15 
16 


38.68 

38.56 

38.41 

38.25 

38.08   'I 
16 

3792 

37-77 
37.65 
37.56 

37.51 


37.49 
3752 

37.59 
37.70 
37.85 

38.03 

38.24 

38.47 

38.73 
39.01 

39.30 
39.61 

39.92 
40.24 
40.56 

40.88 
41.19 
41.49 

41.77 
42.02 

42.24 
42.42 

42.55 


15 
12 

9 

5 

2 

3 

7 
II 

15 
18 

21 

23 
26 

28 
29 

31 
31 
32 
32 
32 

31 
30 
28 

25 
22 

18 
13 


Declina- 
tion N. 


+  1628 


37.3 
370 

36.7 
36.5 
36.4 

36.4 

36.5 
36.6 

36.7 
36.8 

36.9 
37.0 
37.2 
37.3 
37.5 

37.7 
38.0 

38.3 
38.7 
39.0 

39.4 
39.8 
40.1 

40.4 
40.6 

40.7 

40.7 

40.5 
40.2 

39.8 

39.3 
38.6 

37.9 
37.2 

36.5 

35-9 
35-3 
34.8 


3 

3 
2 

I 

o 

I 
I 
I 
I 
I 

I 
2 
I 

2 
2 

3 
3 
4 
3 
4 

4 
3 

3 

2 

I 

o 

2 

3 

4 
5 

7 
7 

7 

7 
6 

6 

5 


1.043       40.296 
37'.728    3o".59 


40.0I 
-O.I 


0.00 
+  1.0 
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y  Axgds. 

8  Xonoceiotis. 

€  Oemlnomm. 

S  QtmUnonm^ 

Mean  Solar 

Mag.  3.2 

Mag.  4.7 

Mag, 

3.2 

Mag.  3.4 

Date. 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Ascension. 

tion  S. 

Ascension. 

tion  N. 

Ascension. 

tion  N. 

Ascension. 

tion  N. 

h       ] 

u 

•       t 

h       m 

0       > 

h       m 

e          r 

h       m 

0       » 

6    35 

-43    6 

6    36 

+  958 

6    38 

+  2513 

6    40 

+1259 

Jan.   0.5 

s 

5.72 

59-2  „ 

^•8*  ,n 

47.0 

46.2  « 
45.6  J 

45.0 

8 

32.13  „ 

15.6 

21*98 

35.2    ^ 
34.6    J 

10.5 

576 

4 

62.4  3» 

8.94  '° 

32.25    g 
32.31    , 

15.7 

22.09  " 

20.4 

5-73 

3 

68.3    ' 

8.99    5 

15.9    ' 

22.14    ^ 

34.1    f 

30.4 

564 

9 

8.99    ° 

32.32    ^ 

16.2   3 

22.15     ^ 

33.7    t 

Feb.  9.4 

5.49 

15 

7°-8  li 

8.95    ^ 

44.6  ;j 

32.28    ^ 

16.6  * 

22.11     2 

33.4    , 

19 

20 

9 

2 

9 

4 

8 

I 

19.4 

530 

^  ^ 

7^-8  ,6 
74.4    ° 

8.86 

44.4      ^ 

32.19  „ 

17.0 

22.03  „ 

33.3  „ 

293 

507 

23 
26 

8.74  " 

44.2      ^ 

32.06  '3 

31.90 

17.4  * 

21.91  " 

33-3  ° 

Mar.  10.3 

4.81 

75.6  " 

«-7  :^ 

44.1      ^ 

17.7  3 

21.76  '5 
21.60  '* 

-•44  ;^ 

33.3  - 

20.3 

4-54 

27 
28 

28 

76.3    I 

44.1      ° 

31.73   'L 

31.55  ,y 

17.9  z 

33.3  , 

30.3 

4.26 

76.4    ^ 

44.2      ; 

18.I    ^ 

I 

33-4  , 

Apr.   9.2 

3.98 

^  ^ 

76.0    » 

8.11 

44-4 

31.38 

18.2 

21.28 

33-6  » 

19.2 

372 

26 

8 

7.96  ^5 

44.6    I 

3».23 

18.2   ° 

21.13  1^ 

33.8  ^ 

29.2 

3.49 

23 

12 

74.0 " 

7.84  " 

44.9    ^ 

I"? 

T  r^ 

18.I    ' 

21.00  ^ 

2 

34.0 

May  9.1 

3.29 

20 

16 

72.3  J 

7.75    I 

7.69  ! 

45.3  z 

31.00 

3094  ^ 

18.0  ' 

20.91  ^ 
20.85 1 

34-3  * 

19.1 

313 

•..TV  >»   21 

45.8  5 

17.8 1 

34-6  3 

II 

24 

3 

5 

2 

3 

2 

4 

29.1 

302 

6 

6r2  «<^ 

°5.2  ,„ 

7-67  , 

46.3     g 
46.9     ° 

30.92 

17.6 

20.83 , 

35-0 

June  8.1 

2.96 

7.70  3 
7.76  ^ 

3094  ^ 

17.4    , 

20.85  g 
20.91  ° 

35-4  * 

18.0 

2.95 

I 

62.3  f 

47.6    7 

31  01    ' 

17.2 

35.9 : 

28.0 

2.99 

4 

0 

59-3  Z 

7.86 '° 

48.3     I 

31.12" 

17.0    ' 

21.01 '° 

36.4' 
37.0  J 

July  8.0 

3.07 

8 

56.3  ^° 

7.99  '^ 

49.0    0 

31.27  ^ 

16.9     ' 

21.14  ]i 

13 

31 

17 

8 

18 

2 

17 

5 

18.0 

3.20 

_  0 

53-2  ,^ 

8.16 

49.8 

3^-45  _ 

16.7 

'^•31  ,„ 

37.5  ^ 
38.1  « 

27.9 

3.38 

18 

50.2  3« 

836  ^*° 

50.5  ; 

3i.67 

16.6  * 

21.51  "*• 

Aug.  6.9 

360 

22 

47-5  11 

8-59  11 

51.2  7 

3192  ; 

16.S  ' 

21.73 " 

38.6  5 

16.9 

3.85 

25 

«-^  !o 

8.84  ^5 

517  ^ 

32.19  J 

16.3  ^ 

21.98  '5 

38.9^ 

26.8 

4.14 

29 
32 

43.1  '^ 
15 

9."  '^ 

52.1  ^ 
3 

32.48  '9 
31 

16.1  == 

2 

22.25  ,'j 

39.2  3 

Sept.  5.8 

4.46 

4'-^   ,n 

9-39  ,„ 

52.4  , 

32.79  _ 

15.9    , 

*^-53  ,0 

39.4  - 

15.8 

4.80 

34 

40.6 

9.68  '9 

52.5  ' 

33.11  ^^ 

157    I 

22.83  ^° 

39.4  , 

25.8 

515 

35 
36 
36 

40.1          5 

9.98  ^° 

I 
52.4  ' 

33.44 :, 

15.4    ^ 

23.14^1 

2 

39.2  , 

Oct.    5.7 

5.51 

40.3         g 

4I-I     , 

10.29  "^ 

52.1  ^ 

33.78  ^^ 

I5.I     ^ 

23.45  ;, 

38.9^ 

157 

5.87 

10.60  ^' 

51.6  5 

34.12  ^^ 

14.7     , 

23.76  3' 

38.4' 

35 

14 

31 

7 

34 

4 

32 

7 

257 

6.22 

^^•5  ,^ 

10.91 

50.9 

3446  ^^ 

14.3   ^ 

24.08 

37.7  - 
36.9* 

Nov.  4.7 

6.56 

34 

44.4  ^ 

II. 21  *^° 

5°-^     T^ 

34.80  ^4 

13.9  ^ 

24.39  ^* 

14.6 
24.6 

6.87 
7.15 

3* 
28 

49-7  ,, 

"•5°  ^8 

48.0  ^ 

35.12 1 
35.42  ^° 

13.5   ^ 
13.2    ^ 

24.69     ° 
24.97     ° 

36.0  ^ 
35-1  ' 

Dec.  4.6 

7.38 

23 

52.8  3' 

12.03 

46.9 " 

35.69 11 

12.9   ^ 

25.22  ^ 

34.2  ' 

19 

34 

31 

10 

24 

2 

33 

9 

14.5 

7.57 

V  ^ 

5^-^  ,^ 

12.24  „ 

45.9  ^ 

35.93  ,^ 

12.7 

^5-44    . 

25.62  ; 

33-3  g 
32.5  , 

24.5 

7.70 

13 

59.6  34 

".41 11 

450  I 

36.12     9 

12.7   ^ 

34.5 

777 

7 

62.9    ^^ 

12.54 '' 

44.1  9 

36.27  '^ 

12.7   ° 

25.76  '^ 

31.8  ' 

Sec  <5,  Tan  6 

1.370      -0.936 

I.0I5       40.176 

1. 105 

40.471 

1.036  40.231 

Mean  Place 

4M- 

99     66".  17 

7-.92I     4o".35 

3i'-»25 

8".88 

2i«.o54    28".6i 

D'rf,  a,  D«  a 

-0.02         -0.0  X     1 

0.00         0.00 

•♦0.01 

40.0I 

40.0I          0.00 

D^  d,  D«  6 

-0.1 

+  1.0             1 

-O.I 

-fl.O         1 

-0.1 

+1.0 

-O.l 

i-ix) 

[Bph  X3] 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


If  esn  Solar 
Date. 


^  Aniign. 
Mag.  5.3 


Jan.  0.5 
10.5 
20.4 

30.4 
Feb.  9.4 

19.4 

29.3 
Mar.  10.3 

20.3 
30.3 

Apr.  9.2 
19.2 
29.2 

May  9.1 
19.1 

29.1 

June  8.1 

18.0 

28.0 

July  8.0 

18.0 
27.9 
Aug.  6.9 
16.9 
26.8 

Sept.  5.8 

158 
25.8 

Oct.   5.7 

157 

257 
Nov.  4.7 

14.6 

24.6 

Dec.  4.6 

14-5 
245 
34-5 


Right 
Aacanaioo. 


h       m 

6    40 

a 
25.30 
25.44 
25.51 
25.52 

25.4^ 


14 

7 
I 

6 

12 


25.34 
25.18 
24.98 

24.76 
24.53 


16 

20 
23 
23 
22 


20 
17 


24.31 
24.11 

23.94 
23.80  *^ 

23.71      ^ 


23.68 
23.70 

23.77 
23.89 

24.07 


2 

7 
12 

18 

22 


26 
30 


24.29 

2455 

24.85   ^, 
25.18^3 

25.53  II 

25.91    __ 
26.30  ^^ 

26.71   ^^ 

27.13 
27.55 


42 
42 


DacUna- 
tiooN. 


27.97 
28.38 

28.77 

29.14 

29.47 

29.76 
29.99 
30.17 


41 
39 
37 
33 
29 

23 
18 


+43  39 


a  OaaiB  XajoilB. 

Mag.  -1.6 


Right 
Aacenaion. 


64-3 
65.6 

66.9 

68.3 

69.6 

70.7 
71.7 

72.5 
73.0 

73.2 

73.2 
72.9 
72.4 
71.7 
70.8 


13 
13 

14 

13 
iz 

10 
8 

5 

2 

o 

3 
5 
7 

9 

II 


12 
12 


69.7 

68.5 

67.3 
66.0  '^ 

64.8  " 


63.6 
62.4 
61.4 
60.4 
59.6 

58.8 
58.2 

57.7 
57.3 
57.1 

57.1 
57.2 

57.5 
58.0 

58.7 

59.6 
60.7 
61.9 


12 

12 

10 

10 

8 

8 

6 

5 

4 

2 
o 

I 

3 
5 
7 
9 

II 

13 


Sec<J,Tan<J 
Mean  Place 


1.382       •K>.955 
23*.97i     57".55 


h      m 
6    41 


7.00 
7.07 
7.09 
7.07 
7,00 

6.89 

6.75 
6.58 

6.40 

6.22 

6/>4 

5.87 
5.72 
5.61 

5.53 

5-49 
5.48 

5.51 
5.59 
5.70 

5.84 
6.02 

6.23 

6.46 

6.71 

6.98 
7.26 

7.56 
7.86 
8.16 

8.46 

8.75 
9.03 
9.28 

9.51 

9.70 

9.85 
9.95 


7 

2 

3 

7 
zi 

4 

7 
8 
8 
8 

7 

5 
1 

8 

4 

I 

3 
8 

II 
14 

18 
21 

23 
25 
27 

28 
30 
30 

30 

30 

29 

28 

25 
23 
19 

15 
10 


Daelina- 
tion  S. 


-1635 


35.0 

37.4 

39.5 
41.4 

43.1 

44.5 

45.5 
46.2 

46.6 

46.7 

46.4 

45.8 

44.9 
43.8 
42.4 

40.8 
39.0 

37.1 
35.0 

32.9 

30.9 
29.0 

27.2 

25.6 

24.3 

23.4 
22.8 

22.7 

23.0 

23.7 

24.9 
26.5 
28.4 
30.6 
33.0 

35.5 
38.0 

40.4 


24 
21 

19 
17 
14 

10 

7 

4 
I 

3 

6 

9 
II 

14 
16 

18 

19 
21 

21 

20 

19 
18 
16 

13 
9 

6 

I 

3 
7 

13 

16 

19 
22 

24 
25 

25 
24 


18  Xonooetotis. 

Mag.  4.7 


Right 
Aficenaion. 


1.044        -0.298 
i6*.2i6    4i".36 


h       m 

6    43 


7.24 

7.34 
7.39 
7.39 
7.35 

7.27 

7.15 
7.00 

6.84 

6.68 

6.52 

6.37 
6.24 

6.14 

6.08 

6.06 
6.07 
6.12 
6.20 
6.32 

6.48 
6.67 
6.88 
7.11 
7.36 


10 

5 
o 

4 
8 

12 

15 

16 

16 
16 

15 

13 
10 

6 

2 

I 

5 
8 

12 

16 

19 
21 

23 
25 
27 


29 


7.63 

8.22  3° 

8.52  3° 

8.82  3° 

31 

9.13 

9.43 
9.72 

9.99 
20.23 


30 
29 

27 

24 
21 


20.44 
20.61 

20.74 


17 
13 


Declina- 
tioaN. 


+    230 


39.8 
38.5 
37.4 
36.5 
35.7 

35.1 
34.6 

34.4 
34.3 
34.4 

34.6 
34.9 

35.4 
36.0 

36.7 

37-6 
38.6 

39.6 
40.7 
41.8 

42.9 

44.0 

45.0 

45.9 
46.6 

47.1 

47.3 
47.2 
46.9 

46.3 


13 
II 

9 
8 
6 

5 

2 

I 
I 

2 

3 
5 
6 

7 
9 

10 
10 
II 
II 
II 

II 
10 

9 
7 

5 

2 
I 

3 
6 

8 


II 
12 


45.5 
44.4 

43-2 

41.8  '4 
15 

15 


40.3 

38.8 

37.4 
36.0  '^ 


14 


1. 00 1        40.044 
i6".323     33"- 15 


Camelop. 

Mag.  5.1 


Right 
Aacenaion. 


h   m 

6  44 

a 
6.51 
6.72 
6.80 
6.74 
6.56 


6.27 
5.89 

5.45 
4.96 

4.45 


21 

8 

6 

18 

29 


38 
44 
49 
51 
50 


47 


3.95 
3.48 
306^' 
2.72  ^^ 
2.46 


26 
z6 


2.30 
2.25 
2.30 
2.46 
2.72 

3.08 

3.52 
4.04 

4.63 
5.29 

6.00 
6.74 

7.51 
8.30 
9.09 

19.88 
20.64 

21.37 
22.04 

22.63 

23.14 

23.54 
23.82 


5 

5 
16 

26 
36 

44 

52 

59 
66 

71 

74 
77 
79 
79 
79 

76 
73 
67 
59 
51 

40 
28 


Declina- 
tion N. 


+  6859 


38.3 
40.9 

43.5 
46.0 

48.4 

50.5 
52.2 

53.5 
54.3 
54.6 

54.4 
53.8 

52.7 
51.2 

49.4 

47.3 
45.0 

42.5 
40.0 

37.5 


26 
26 

25 

24 
21 

17 

13 

8 

3 

2 

6 

II 

15 
18 

21 

23 
25 
25 

25 
24 

32.8  '^ 
30.6 
28.7 
27.0 


22 

19 
17 
X4 


25.6 

24.5 
23.8 

23.4 
23.4 

23.7 

24.4 

25.5 
27.0 

28.8 


II 

7 

4 
o 

3 

7 
II 

15 
18 

21 


30.9 
33.3  __ 
35.8  '^ 


24 


2.790       +2.604 
I3*.406    3i".50 


IV^  a.  Dm  a 


-K>.02 
-O.I 


-K>.OI 

+1.0 


-o.oi  •  0.00 

-O.I  +1.0 

[Eph  la] 


0.00 

-O.I 


0.00 
+1.0 


40.07 

-O.I 


-K>.03 
4-I.O 
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APPARENT  PLACES  OF  STARS,  1912. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.   0.5 

10.5 
20.5 

30.4 

Feb.  9.4 

19.4 

29.3 
.Mar.  10.3 

20.3 
30.3 

Apr.  9.2 
19.2 
29.2 

May  9.2 
19.1 

29.1 

June  8.1 

18.0 

28.0 

July  8.0 

18.0 
27.9 
Aug.  6.9 
16.9 
26.9 

Sept.  5.8 

15.8 

25.8 

Oct.    5.7 

15.7 

257 
Nov.  4.7 

14.6 

24.6 

Dec.  4.6 

14.6 

245 
34-5 


Sec  <J,  Tan  6 
Mean  Place 


jy^  a,  Dm  a 
D<^<5,  D«<' 


0  Oeminorom. 

Mag.  3.6 


Right 
Ascension. 


h   m 

6  46 


s 

60.59 

60.72 
60.79 
60.81 
60.77 


13 

7 

2 

4 
9 


60.68 

60.55 
60.39 

60.20    ^ 

60.00 


13 
16 


20 


59.81 
59.64 
59.49 
59.37 
59.30 

59.27 
59.29 
59.35 
59.46 
59.61 


19 

17 
X5 
12 

7 


2 

6 

II 

15 
19 


22 
26 
29 


59.80 

60.02 

60.28 

60.57 

60.88  3' 
33 

61.21 
61.56 
61.92 
62.28 
62.65 


35 
36 
36 
37 
37 


63.02 

63.39 

63.74 
64.07 

64.38 

64.65 
64.87 

65.04 


37 
35 
33 
31 
27 

22 
17 


Declina- 
tion N. 


+  34    4 


1.207 
59*.454 


2.1 
2.8 
3.6 

4.4 
5.2 

6.0 
6.7 
7.3 

7-7 
8.0 

8.1 
8.0 

7-7 

7.3 
6.8 

6.2 

5.5 
4.8 

4.1 
3.3 

2.6 
2.0 

1.4 
0.8 

0.2 

9.6 

9.1 
8.6 

8.2 

7.8 

7-5 

7.3 
7.2 

7.2 
7.3 

7.6 
8.0 
8.6 


7 
8 

8 

8 

8 

7 
6 

4 

3 
I 

I 

3 

4 

5 
6 

7 
7 

7 

8 

7 

6 
6 
6 
6 
6 

5 
5 
4 
4 
3 

2 
I 
o 

I 
3 

4 
6 


40.676 


,  I* 


5   .75 


40.02 
-0.1 


40.0I 
4-1. 0 


a  PiotorlB. 
Mag.  3.3 


Right 
Ascension. 


h   m 

6  47 

s 

9.98 
9.97 

9.87 

9.67 
9.40 


I 
10 
20 

27 

34 
9.06 

8.66  ^^ 
8.22  ^^ 

7.75  "^^ 
7.27 

6.80 

6.34 

5.91 

5.53 
5.20 

4.93 

4.73 
4.60 

4.55 
4.57 

4.67 

4.85 
5.10 

5.41 
5.78 

6.20 
6.66 

7.15 
7.66 

8.17 

8.67 
9.14 

9.57 

9.94 
20.24 

20.47 
20.61 
20.65 


48 
47 

46 
43 
38 
33 
27 

20 

13 

5 

2 

10 

18 
25 
31 
37 
42 

46 

49 
51 
51 
50 

47 
43 
37 
30 

23 

14 
4 


Dedina- 
tion  S. 


-61  50 

n 
40.1 
43.8    37 

47.2    3^ 
32 

29 
24 

20 
15 

9 

4 
I 

6 
12 
16 
20 

25 


50.4 
53.3 

55.7 
57.7 
59.2 
60.1 

60.5 

60.4 
59.8 
58.6 
57.0 
55.0 


28 


52.5 

49.7 
46.6  3' 

43.4  f, 

40.1  ^^ 

33 

36.8 
33.6  3' 
30.6  3° 
27.9 

255 


23.6 
22.3 
21.6 
21.6 
22.2 


27 
24 
19 


13 

7 
o 

6 
13 


19 


23.5 

^5-4  ^, 
27.8  ^4 

30.7  \\ 
34.0  f^ 

37.6 


41.3 
45.0 


37 

37 


2. 1 19       -1.868 
I7«.387    48".55 


-0.05 
-0.1 


-0.03 
+1.0 
[Epb  za] 


C  Xens^. 
Mag.  5.6 


Right 
Ascension. 


h       m 

6    47 

8 
31.76 

31.47 
30.92 

30.13 
29.12 


27.94 

26.61 

25.16 

23.64 

22.09 

20.55 
9.04 

7.61 

6.29 

510 

4.08 

3.24 
2.61 

2.20 

2.02 

2.07 
2.36 
2.87 

3.59 
4.50 


29 

55 

79 
01 

18 


33 
45 
52 
55 
54 

51 
43 
32 

19 
02 

84 
63 

41 
18 

5 

29 
51 
72 

91 
107 


5-57  ,,^ 

6.77"° 
8.06  "9 

9.40  '3^ 

20.74  '^1 
128 


22.02 
23.20 
24.24 
25.10 

25.74 

26.13 
26.27 
26.14 


118 
104 

86 
64 
39 

14 
13 


Declina- 
tion S. 


—  8042 


69.1 
72.7 
76.1 

79.3 
82.1 

84.5 
86.5 

88.1 
89.1 
89.6 

89.6 
89.1 
88.0 
86.5 
84.6 


36 
34 
32 
28 

24 

20 
16 
10 

5 
o 

5 
II 

15 
19 
23 


27 


82.3 

79-6  ,^ 
76.6  3^ 

73.5  '' 
70.3  \\ 

33 
67.0 

60.9  3*" 
58.2  ^7 

55.8  ^4 
19 

53.9 
52.6 

51.8 

51.7 
52.2 


13 
8 

I 

5 
12 


53.4 
55.2 

57.5 
60.3 

63.4 

66.8 
70.4 
74.1 


18 

23 
28 

31 
34 

36 
37 


6.201   -6.120 
23*.25o  78".o8 


-0.16 
-0.1 


-0.08 
+1.0 


r  Axgfis. 

Mag.  2.8 


Right 
Ascension. 


m 


6    47 

S 
46.94 
46.97 

46.93 
46.82 

46.65 


46.43 
46.17 

45-87 

45.54 
45.20 


3 

4 
II 

17 
22 

26 
30 
33 
34 
33 


44.87 

44.55  __ 
44.26    f 

2S 
44.01       ^ 

43.80 


32 


21 


43.63 
43.52 
43.46 
43.46 
43.52 

43.63 

43.79 
44.01 

44.27 
44.57 

44.90 

45.27 
45.66 

46.06 

46.46 

46.86 

47.24 
47.59 
47.90 
48.16 

48.37 
48.52 

48.59 


17 
II 

6 

o 

6 

II 

16 
22 
26 
30 
33 

37 
39 
40 
40 
40 

38 

35 

31 
26 

21 

15 
7 


Declina- 
tion S. 


-5030 

26.9 

30.4  '^^ 

33.8  3^ 

36.9  3' 
39.6 


27 
23 


41.9 

43.7 

45.1 
46.0 

46.4 

46.3 
45.6 

44-4 
42.8 

40.8 


18 

14 

9 

4 
I 

7 
12 

16 

20 

24 


27 


38.4 

35-7 
32.8  ^9 

29.7  ^^ 
26.6 


23.4 
20.3 

17.4 
14.8 

12.6 

10.9 

9.7 

9.1 

9.1 
9.8 

II. I 

13.0 

15.4 
18.3 

21.5 

24.9 
28.5 

32.1 


31 
32 

31 

29 
26 

22 
«7 

12 
6 
o 

7 
13 

19 

24 
29 
32 

34 

36 
36 


1.572       -1. 213 
45'.  143    35".03 


-0.03 
-0.1 


-0.02 
+1.0 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


16  Lynoia. 

ff  CaniB  XaloEis. 

f  Cauls  XaloEis. 

C  Oeminorom. 

Mean  Solar 

Mag.  4.5 

Mag.  4.2 

Mag.  1.6 

Var.  3.7-4.3 

Dat«. 

Right 

DecHna- 

Right 

Declina- 

RiRht 

Declina- 

Right 

Declina- 

Ascension. 

UonN. 

Ascension. 

tions. 

Ascension. 

tion  S. 

Ascension. 

tion  N. 

h       m 

e          » 

h       m 

e          f 

h       m 

e          > 

b       m 

•      1 

6    49 

+  5832 

n 

6    50 

-II  55 

6    55 

-2850 

n 

6    58 

+  2042 

n 

Jan.    0.5 

41-97  '° 

^7-7  ,, 

7.07 

32-4,, 

8 
II. 16 

11.24  ! 

5^-3  ,0 

54-42 

6.7    , 

10.5 

29-8  " 

7.16     I 

34-5  " 

6l.2  *? 

64° :! 

54-55    R 
54-63    . 

^•5    ' 

20.5 

42.06    ' 

3»-9! 

7.20     ^ 

36.4    ' 

11.27  ^ 

6-5    ° 

30.4 

42.06    ° 

34-0    ' 

7.20     ° 

38.1 

11.25  \ 

66-5  \\ 

54-66    3 

6.5    \ 

Feb.  9.4 

41-97  .' 

30.0 

7.15     ^ 

39.6    5 

68.7 " 

54-64    , 

6-7    ' 

17 

17 

9 

»3 

12 

18 

7 

2 

19.4 

41.80 

37-7  ,^ 

7.06 

40.9    „ 

10.89 

70.5  ,^ 

54.57  „ 

^•9    0 

293 

41.56  11 

39.2    I 

6.93  ;^ 

41.8    I 
42.4    , 

72.0  '5 

54.46  " 

7-^    , 

Mar.  10.3 

41-28  \l 

40.4  " 

6.78  \i 

10.70  *' 

73-1  " 

54-32  w 

54-16  J 

7.4    \ 

20.3 

40.96  11 

4^-2    ! 

6.61  '7 

42.8    4 

20 
10.50   ^" 

73-8    \ 

7-7    I 

30.3 

40.63  f 

41.6    4 
I 

6.43  '« 
^*^  18 

42.9    , 

10.29 

21 

74-1    3 

2 

53.99  ,J 

2 

7.9  , 

Apr.   9.2 

40.30 

41.5     . 

6  ^'6 

6.09 

42.7     , 
42-2     I 

10.08 

73-9    . 

53.82 

8.1 

_                    T 

19.2 

39.99   ^ 

41. 1    t 

9-88  ^° 

73-4    f 

53.66  ^ 

8.2      ' 

29.2 

27 

39-72    I 

8 

40-3 ,. 

5-95  ^ 

41.5     ' 

9-70    « 

72-5    ' 

53-52    4 

8.3  ; 

May   9.2 

2  2 

3950 

39-1    ' 

5.84  " 
5.76 

40.5        ,, 

9-55    f 

69.6  '^ 
19 

53.42  '° 

8.4  ' 

19.1 

39-35    ; 

37.7  '* 

17 

^^  ^    12 

39-3  ,4 

9-43  '^ 

53.35    \ 

«-4: 

29.1 

39.26 

# 

5.71    , 

36.3  „ 

9-35    ■ 

67.7  „ 

53.32 

8.4 

June  8.1 

39.24        _ 

34-1  '^ 

5.70    ' 

9.31    ^ 

^5-5  " 

53-33    ' 

8.4    ° 

18.0 

39.29    _\ 

5-73    t 

32.8 

9-31    ° 

63.1  't 

53.38    3 

^•5    0 

28.0 

3942  'x 

30.1  ^^ 

5-80    7 

9-35    * 
9-43 

60.6^3 

53.47 ,; 

8-5    0 

July   8.0 

39-6^  :e 

28.0  " 

20 

5.90'° 

14 

30.9       9 
19 

5«-  :^6 

53-59  ,6 

«-5 : 

i8.o 

39.88 

26.0 

6.04 

29.0       . 

9-55  ,- 

55.5  , 

53.75  ,„ 

8.6 

27.9 

40.20  ^^ 

^4-^  \l 

6.21  ^7 

^7-2 ; 

970    ' 

53-0  ^^, 

10 

53.94,, 

8.6    ° 

Aug.  6.9 

40.58  ll 

"•3    ! 

6-41  ^° 

^5-5    I 

9.89    ' 

50.7  ^ 

54-^^    ! 

8.6    ° 

16.9 

41-01  2^ 

20.7  't 

6-63  " 

24.1  t 

10.11  " 

48-6  " 

54.40  ,* 

8.5 

26.9 

41.47^ 

19.2  '5 

6-87  !* 

22.9  ^^ 

10.36  ^5 

46-8    ' 

54.67  '^ 

8-4    ' 

49 

12 

26 

9 

27 

14 

29 

2 

Sept.  5.8 

41.96 

18.0 

7-13  ^« 

22.0 

^0-63  „ 

45.4 

5496  ,„ 

8.2 

15.8 

42.48  5J 

17.0      0 

28 

7.41 ,° 

21.4 

10.92    ' 

44.5    \ 

55-26  30 

7-9    ^ 

25.8 

43.02  ^4 

16.2      * 

7.70 ,' 

21.2     ^ 

11.233^ 

44.1  ; 

55.57  ,, 

7-5    t 

Oct.    5.7 

43.58  ^^ 

15.7      ^ 

8.00  3° 

21.5  ^ 

"•55^' 

I 
44.2   . 

55-89  f. 

7.0   ^ 
^•4    ^ 

15.7 

^•^5  3^^ 

2 
15.5      ] 

8.30  3° 
30 

22.2      ' 
10 

H.8732 
32 

44-«.' 

56.22  33 
34 

25.7 

44.71 

15.6 

8.60 

^3-2  ^^ 

12.19  „ 

46.0 

56-56 

5.8    , 

Nov.  4.7 

45.26  55 

16.0      4 

8.9030 

24.6  ^4 

"•50  3' 

47-7  '^ 

56.89  33 

5-»    I 

14.6 

45.79  ^^ 

^^•7  Z 

9'9  11 

^^•4     ' 

12.80  30 

49-8 

57-21  3 

4.4    I 

24.6 

46.28  ^^ 

9-45    * 

28.4     " 

13.08  '« 

52.3  \\ 

57-52  3 
57-80  ^« 

3-7    ^ 
3-*    c 

Dec.  4.6 

46.72  ^ 

19.0  ^i 

9.69  '* 

30.5 !' 

13.32  ,* 

55-0  ^7 

38 

16 

21 

22 

31 

29 

25 

5 

14.6 

47.10 

20.6 

9.90 

32.7   _ 

13.53   ,, 

57-9  ,„ 

58.05 

2.6 

24-5 

47.42  I 

"•4  'f 

10.07  '; 

35-0  ^^ 

13.69      f 

60.93° 

58.26  \\ 
58-42  '^ 

2.2     * 

34.5 

47.66  ^^ 

24.4  ''^ 

10.19  " 

22 
37.2 

13-80   " 

63-9  ^° 

1.9    3 

Sec  <5,  Tan  rf 

1.916       +1.635 

1.022      -0.2  n 

1. 142          -0.551 

1.069 

-K>.378 

Mean  Place 

39'.768     2i".44 

6».io8    39".42 

lo'.ojo    66".  17 

53*.444 

o".62 

D',^a,  D«a 

+0.04          ■K>.03 

-0.0 1           0.00 

-0,01        -0.01 

+0.01 

+0.01 

Diff  6,  Dm  S 

-O.I 

+1.0 

-O.I 

+1.0 

-0.1 

+  1.0 

-0.1 

+1.0 

[Eph  la] 
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Mean  Solar 
Date. 


c^  Ganis  Xaloris. 

Mag.  3.1 


Right 
Asoe&aion. 


Jan.  0.5 
10.5 
20.5 

30.4 
Feb.  9.4 

19.4 

29.4 

Mar.  10.3 

20.3 

30.3 

Apr.  9.2 
19.2 
29.2 

May  9.2 
19.1 

29.1 

June  8.1 

18.1 

28.0 

July  8.0 

18.0 
27.9 
Aug.  6.9 
16.9 
26.9 

Sept.  5.8 

15.8 

25.8 

Oct.    5.8 

15.7 

25.7 
Nov.  4.7 

14.6 

24.6 

Dec.  4.6 

14.6 

24.5 
34-5 


h 

6 


Sec  fJ,  Tan  cT 
Mean  Place 


59 

■ 
22.05 
22.14 
22.18 
22.17 
22.11 


9 

4 

I 

6 
II 


22.00 

21.86  '^ 
21.69 
21.50 
21.30 


17 
19 
20 

19 


21. II 
20.92  '^ 
20.75  ^^ 
20.61  ^^ 
20.50  " 


20.43 
20.40 
20.41 
20.45 
20.53 

20.65 
20.8 1 
21.00 
21.21 

21.45 


3 
I 

4 
8 

12 

16 

19 
21 

24 
26 


Declina- 
tion S. 


y  Ganis  Xajeilg. 

Mag.  4.x 


Riglit 

Asoension. 


21.71 

21.99 

22.29 

22.60  ^^ 
32 


28 
30 


D'^  a,  Dm  a 


22.92 

23.23 

23.54 

23.83 
24.11 

2436 

24.57 

24.74 
24.86 


31 

31 
29 

28 

25 
21 

17 
12 


-2341 


66.8 

69.5 
72.1 

74-4 
76.4 

78.1 

79.5 
80.5 

81. 1 

81.4 

81.3 
80.8 

79.9 
78.8 

77.3 
75.6 

71.4 
69.1 

66.7 

64.4 
62.1 

59.9 
58.0 

56.4 

55.2 

54.4 
54.0 

54.1 
54.8 


27 
26 

23 
20 

17 

X4 

10 

6 

3 

I 

5 

9 

II 

17 

20 
22 

23 
24 
23 

23 
22 

19 
16 

12 

8 

4 
I 

7 
II 


16 
20 


55.9 

57.5 

59-5  ,, 
61.8  '^ 

f.A      A      26 
27 
67.1 

72.7  ^* 


h       m 

6    59 

s 

47.62 

47.72 

47.77 

47.77 
47.72 


10 

5 
o 

5 
9 


47.63 
47.50 

47.35  ^^ 
47.18  \l 
47.00 


13 
15 


18 
18 


46.82 
46.65 
46.50 
46.38 
46.29 

46.23 
46.21 
46.23 
46.28 

46.37 

46.50 
46.66 
46.85 
47.06 
47.30 

47.56 

47.83 
48.12 

48.42 
48.73 


17 

15 
12 

9 
6 


5 

9 

13 

16 

19 
21 

24 
26 

27 
29 
30 

31 
30 


30 


1.092       -0.439 
20"  .996     74".6o 


-o.oi 
-0.1 


-0.01 
+1.0 


49.03 

49.33  ^^ 
49.62  ^ 

49.89  \\ 
50.14  \l 

50.36 

50.53  ; 
50.66  '3 


Detdiaa- 
tion  S. 


-1529 


61.9 
64.2 
66.4 
68.3 
70.0 

71.4 
72.5 
73.3 
73.8 
74.0 

73.9 

73.4 
72.7 

71.7 
70.4 

68.9 
67.2 

65.4 

63.4 
61.4 

59.4 
57.5 

55-7 
54.1 
52.7 

51.7 
51. 1 
50.9 
51.1 
51.7 

52.8 

54.2 
56.0 

58.1 
60.4 

62,8 

65.3 
67.7 


23 
22 

19 

X7 
14 

II 
8 

5 

2 

I 

5 

7 
10 

13 
15 

17 

18 

20 
20 
20 

X9 
18 

16 

14 
10 

6 

2 
2 

6 

XI 

14 
18 

21 

23 
24 

25 
24 


S  Caais  Xajotla. 
Mag.  2.0 


Right 
Aaoension. 


1.038        -0.277 
46-.646     69".34 


h      xn 

7  4 

8 
49.82 

49.91 

49.95 

49.94 
49.88 


9 

4 
I 

6 

II 


-0.01  0.00 

-0.1  +1.0 

[Eph  it\ 


49.77 

49.63 
49.46 

49.27 
49.07 

48.86 
48.66 

48.49 

48.34 
48.22 

48.14 
48.10 
48.10 
48.14 
48.21 

48.32 

48.47 
48.65 

48.86 

49.10 

49.36 
49.64 

49.94 
50.25 

50.57 

50.89 
51.20 
51.50 
51.78 
52.03 

52.25 
52.42 
52.55 


14 

17 

19 
20 

21 
20 

»7 

15 

12 

8 

4 
o 

4 

7 
II 

15 
18 

21 

24 
26 

28 
30 

31 
32 
32 

31 
30 
28 

25 
22 

17 
13 


Deeliaa- 
iionS. 


—  26  14 


63  Aniign. 

Mag.  5.1 


Right 
Ascension. 


62.3 
65.1 

67.7 
70.1 

72.3 

74.2 

75.7 
76.8 

77.5 
77.8 

77^7 
77^^ 
76.5 
75.4 
73.9 

72.1 
70.1 
67.9 

65.5 
63.0 

60.6 

58.2 
56.0 
54.0 
52.3 

50.9 
50.0 

49.6 

49-7 

50.3 

51.4 
53.0 
55.0 

57.4 
60.1 


28 
26 

24 
22 

19 

15 
II 

7 
3 
I 

4 
8 

II 

15 
18 

20 

22 

24 
25 
24 

24 
22 

20 

17 
14 

9 

4 
I 

6 

II 

16 
20 

24 

27 
28 


62.9 
65.8  '9 
68.7  ^9 


1.115 
48'.  740 


-0-493 
7o".38 


h   xn 

7   s 


s 

37.59 
37.75 
37.85 
37.89 
37.87 


16 

10 

4 
2 

8 


37.79  ,^ 
37.66  '^ 

37.49 !! 

37.29 
37.08 


20 
21 
20 


36.88 
36.68 

36.51 

36.37 
36.27 

36.22 
36.22 
36.26 

36.35 
36.48 

36.66 
36.88 

37.14 
37.43 
37.74 


20 

17 

14 
10 

5 

o 

4 

9 

13 
18 

22 
26 
29 

31 
34 


36 
37 


-0.01 
-o.x 


-0.01 
+1.0 


38.08 

38.44 
38.81 
39.20  ^9 

39.60  4° 
40 

40.00 

40 

38 
37 


40.40 
40.78 

41.15 
41.49  ^ 


41.79 
42.05 

42.25 


30 
26 


20 


Declina- 
tion N. 


+  3927 


59-4 
60.4 

61.5 

62.6 

63.8 

64.9 

65.9 
66.7 

67.4 
67.9 

68.1 
68.0 
67.7 
67.2 
66.5 

65.7 
64.8 

63.8 

62.7 

61.7 

60.6 

59.5 

58.5 

57.5 
56.6 

55.7 
54.9 
54.1 
53.4 
52.9 

52.5 
52.2 

52.1 

52.1 

52.3 

52.8 

53.5 
54.4 


10 

II 
II 
12 

IX 

10 

8 

7 
5 

2 

X 

3 

5 

7 
8 

9 
10 

II 

xo 

II 

II 
xo 
10 

9 
9 

8 
8 

7 
5 

4 

3 

X 

o 

2 

5 

7 
9 


1.295        •K>.823 
36V325    54"o8 


40.02 
-O.I 


4O.02 
+  X.O 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.    0.5 

10.5 
20.5 

30.4 

Feb.  9.4 

19.4 

29.4 

Mar.  10.3 

20.3 

30-3 

Apr.  9.3 
19.2 
29.2 

May  9.2 
19.1 

29.1 

June  8.1 

18.1 

28.0 

July  8.0 

18.0 
27.9 
Aug.  6.9 
16.9 
26.9 

Sept.  5.8 
15.8 
25.8 

Ck:t.   5.8 

15.7 

25.7 
Nov.  4.7 

14.6 

24.6 

Dec.  4.6 

14.6 

24-5 
34.5 


Sec  S,  Tan  cJ 
Mean  Place 


61  Cteminonmi. 
Mag.  5.3 


Right 
Aacansion. 


h 

7 


m 

8 


S 
20.12 

20.26  ^^ 

20.35  9 

20.38  ^ 

20.37  I 


20.31 
20.21 
20.07 
19.91 

19.75 

19.59 

19.44 

19.30 
19.19 
19.12 

19.08 
19.08 
19.12 
19.19 
19.30 


10 
14 

z6 
16 
16 

15 
14 
II 

7 

4 

o 

4 

7 
II 

15 


18 
30 


19.45 
19.63 

^9.83  ._ 

20.06    f 
26 

20.32  ^g 

20.60 
20.89  ^^ 


21.19 


30 

21.50  ^' 

21.82  ^^ 
33 

22.15 
22.47 
22.79 
23.09 

23.37 


32 
32 
30 
38 

25 


23.62 
23.84 
24.00 


32 
16 


Declina* 
tlon  N. 


+  16  18 


38.7 
38.2 
37.8 
37.6 
37.5 

37.5 
37.6 
37.8 
38.0 
38.2 

38.4 
38.6 

38.8 

39.0 
39.2 

39.4 
39.6 

39.9 
40.1 

40.4 

40.7 
40.9 

41. 1 
41.2 
41.2 

41. 1 
40.9 

40.5 
40.0 

39.3 

38.6 

37.7 
36.8 

35.9 
35.0 

34.1 

33.4 
32.8 


5 

4 

2 

I 
o 

I 

2 
3 
2 
2 

2 
2 

3 
3 
3 

2 
3 

3 

3 
3 

2 
2 
I 
o 
I 

2 

4 
5 
7 
7 

9 
9 
9 
9 
9 

7 
6 


y*  Volaiitla. 
Mag.  3.9 


Right 
Aacanaion. 


h       m 

7   9 

a 

33.43 
33.42 
33.28  l^^ 
33.02 
32.65 


32.18 

31.63 

31.01 

30.34 
29.65 

28.96 
28.28 
27.63 
27.02 
26.48 

26.01 

25.63 

25.34 
25.16 

25.08 


26 

37 
47 


55 
62 

67 

69 

69 

68 

65 
61 

54 

47 

38 

29 

18 

8 

3 


14 
24 
35 


25.11 

25.25 

25.49 
25.84 

26.28  ^^ 
52 

26.80 

27.39 
28.03 

28.70 

29.38 


59 
64 

67 
68 

68 


Declina- 
tion S. 


30.06 

30.71 
31.30 
31.82  ^l 

32.25 


65 
59 


43 
32 


1.042       -10.293 
I9«.i77    32".68 


32.57 

32.77 
32.84 


20 


—  7020 


71.6 

75.3 
78.9 
82.3 

85.4 

88.2 

90.5 
92.4 
93.7 
94.5 

94.8 
94.6 

93.8 

92.5 
90.8 

88.6 
86.1 
83.2 
80.1 

76.9 

73.6 

70.3 
67.2 

64.3 
61.8 

59.7 
58.1 

57.1 
56.8 

57.1 

58.1 

59.7 
61.9 

64.6 

67.8 

71.3 
74.9 
78.7 


37 
36 

34 

31 
28 

23 

19 

13 
8 

3 

2 
8 

13 

17 
22 

25 
29 

31 
32 
33 

33 

31 

29 

25 
21 

16 
10 

3 

3 

10 

16 
22 

27 
32 

35 

36 
38 


86  H.  Camti«p. 

Mag.  5.1 


Right 
Aacanaion. 


2.974        -2.801 
29".785     82".i6 


h 
7 


in 
12 


a 
47.91 

48.49 

48.73 
48.62 

48.18 


Declina- 
tion N. 


+  8234 


58 

24 

II 

44 

75 

^743  ,^, 
46.40  '°3 

45.16"^ 

43.76  ^^^ 

42.27  *^^ 
151 

40.76 

39.29  *^7 

37.92 
36.70 
35.69 


137 

132 
lOI 

78 


34.91 
34.40 
34.16 

34.21 

34.54 

35.15 
36.02 

37.14 

38.49 
40.04 


51 
24 

5 

33 
61 

87 
112 

135 

155 
172 


41.76 
43.62 

45-59  ,^, 
209 


186 
197 


49.73 

51.82 
53.86 

55.81 
57.62 

59.24 

60.62 

61.73 
62.53 


209 
204 

>95 
181 

162 

138 

III 
80 


66.5 

69.5 
72.6 

75.6 

78.5 

81. 1 

83.3 
85.1 
86.4 
87.1 

87.2 

86.8 
85.8 

84.3 
82.3 

80.0 

77.4 

74.5 

71.5 
68.4 

65.4 
62.4 

59.6 
57.0 

54.7 

52.7 
51.0 

49.7 
48.9 
48.5 

48.6 
49.1 
50.1 
51.6 
53.6 

55.9 

58.5 
61.4 


30 

31 

30 
39 

26 

22 
18 

13 

7 
I 

4 

ID 

15 
20 

23 

26 

29 
30 

31 
30 

30 
38 
36 

23 

30 

17 
13 

8 

4 
I 

5 
10 

15 
30 

23 

26 
29 


X  OeminonmL. 

Mag.  3.6 


Right 
Aacension. 


7750 
38M54 


+7.685 
6i".82 


h   m 

7  13 

a 
3.17 
3.31 
3.40 

3.44 
3.43 


3.38 
3.28 

3.15 
3.00 

2.84 

2.68 
2.52 
2.38 
2.27 
2.19 

2.15 
2.14 

2.17 

2.24 

2.35 

2.49 
2.66 
2.86 

3.09 
3.34 

3.61 

390 
4.21 

4.52 
4.84 

5.17 
5-50 
5.82 
6.12 
6.41 

6.66 
6.88 
7.06 


14 

9 

4 
I 

5 


10 

13 

15 
16 

16 

16 

14 

II 

8 

4 

I 

3 

7 
II 

14 

17 
20 

23 
25 
27 

29 

31 
31 
32 
33 

33 
32 
30 
29 
25 

22 
18 


Deelina< 
tkm  N. 


+  16  41 


65.4 

64.9 
64.6 

64.4 
64.3 

64.3 
64.4 

64.6 

64.8 

65.0 

65.2 

65.4 
65.6 

65.8 

66.0 

66.2 
66.5 
66.7 
66.9 
67,1 

67.3 

67.5 

67.7 
67.8 

67.7 

67.6 

67.3 
66.9 

66.4 
65.7 


5 

3 

2 

I 
o 

I 

2 
2 
2 


3 

3 

3 
2 
2 

3 
3 
I 
I 
I 

3 

4 

5 

7 
8 


64.9 
64.0 

63.1 


9 
9 

62.1  ^^ 
61.2 


60.4 
59.6 
59.0 


9 
8 

8 
6 


1.044       -K>.300 
3*.320    59".49 


40.0I 

-0.1 


40.0I 
•fl.O 


-0.07 

-O.I 


-0.06 
+1.0 

[Eph  xa] 


•K).I9 

-0.1 


+0.16 
+1.0 


+0.0 1 
-0.1 


+0.01 
40.9 
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Tt  ArgtiB. 

d  Qemlnoniiii. 

<^  Volantls. 

t  Oeminorum. 

Mean  Solar 

Mag.  2.7 

Mag.  3.5 

Mag.  4.0 

Mag.  3.9 

Date. 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Ascension. 

tion  S. 

Ascension. 

tion  N. 

Ascension. 

tion  S. 

Ascension. 

tion  N. 

h       ] 

n 

Q                t 

h       m 

e          ' 

h       m 

• 

h       m 

• 

7      I 

4 

-3655 

90 

7  14 

+  22     8 

ft 

7    16 

-6747 

7    20 

+2758 

90 

Jan.    0.5 

s 
3.34 

^x 

71.9  ,. 

8 

53.14  ,, 

48.2 

■ 

56.19 

39.0  38 
42.6  36 

I6!85 
17.01      J 

30.8 

10.5 

3-43 

9 

75.1  11 

5329  '„ 

48.1  ' 

56.22  •* 

31.0 

20.5 

3.46 

3 

78.2  3' 

53.39  '° 

48.1  ° 

56.13  ' 

17.12   " 

31.3      ^ 

30.4 

3-44 

2 

0 

81. 1  ="9 
83.7  '^ 

23 

53.44    , 

48.2  ' 

55.93  ,„ 

46.1  35 

17.17  5 

31.8     5 

Feb.   9.4 

336 

8 
13 

53.43    g 

48.4; 

5563  ^° 

40 

49-3  fa 

17.17  I 

32.3      I 

19.4 

3-23 

86.0 

53.37  ,„ 

48.7  ^ 

55-23  ^, 

52-1  ,^ 

17.11 

32.9     g 
33.5      ^ 

29.4 

3.06 

17 

»7-9  !! 

53.27    ° 

49.1  ^ 

54.76  47 

54-5  '* 

17.01 '° 

Mar.  10.3 

2.86 

20 

^9-3  ^ 

53.14  \l 

49.4  ^ 

54.23  11 

5^-5  ^° 

16.87  ;4 
16.71  "* 

34.1      ^ 

20.3 

2.63 

23 

90.3'^ 
90.9 

52.99    ' 

49.8  * 

53.06^ 

57-9  '4 

34.6     5 

30.3 

2.39 

24 

52.82  '7 

50.1    3 

58.8    9 

16.54  'I 

35.0     ^ 

24 

I 

17 

2 

61 

4 

18 

2 

Apr.   9.3 

2.15 

/%  ^ 

91.0 

52.49  ^ 

50.3 

51.85  J? 

59.2     , 

16.36 

35.2 

19.2 

1.92 

23 

90.6    J 

50.5     , 

59.1     ' 

16.19  ]i 

35-4  . 

29.2 

1.70 

22 

89.8    * 

52.35  ; 

50.6 

51.27  ll 

58.4  ^l 

16.04  ^ 

35.4  ° 

May  9.2 

I-5I 

19 

88.6  " 

87.0 ;« 

52.23 

50.7    „ 

50.74  " 
50.26  48 

57-2    6 
55-6  'f 

15.92 " 

35.3   ' 

19.1 

1.36 

15 

52.15  : 

50.7    ° 

15.83  ' 

35.1 

12 

»9 

4 

I 

4« 

21 

5 

2 

29.1 

1.24 

0 

851  „ 

52.11 

50.6 

49.85  ,^ 

53.5  „ 

15.78    , 

34.9  , 

June  8.1 

1. 16 

0 

82-9  " 

52.10  ' 

50.6° 

49.51  ;»♦ 

5»o'« 

15.76    \ 

34-6  I 

18.1 

1. 12 

4 

80.4  "5 

52.13  I 

52.21      » 

50.5     ' 

49.26  »5 

48.2  *8 

4  T 

15.79  : 

34.2  4 

28.0 

1.13 

I 

77-7  J 
74-9  11 

50.4     , 

49.09  ; 

45.1   ^ 

15.86  7 

33.8  4 

July  8.0 

1. 18 

5 

0 

52.32 

14 

50.3     , 

49.02  ' 
3 

41.9  ^ 

33 

15.97 " 

15 

33.3   j 

18.0 

1.27 

^ 

72- 1  „ 

52.46  - 

50.2 

49.04 ,, 

38.6  ,^ 

16.12 

32.8 

28.0 

1.40 

13 

66.8  ^^'^ 

52.64 '» 

50.1      ' 

49.16  " 

35.4  ^ 

16.30  «» 

32.3   f 

Aug.  6.9 

1.58 

18 

52.85 " 

49.9    , 

49.38  " 

32.2  3^ 

'^•51  " 

31.8  3 

16.9 

1.79 

21 

64.4  ^4 

53.08  ^3 

2 

49.7 ;! 

49.68  f 

29.3 :: 

16.75  't 

31.3  i 

26.9 

2.03 

24 
27 

62.4  ='° 
«7 

26 

53.34  ,8 

49.4  ^ 

50.07  39 

26.8  »s 

22 

17.01  ^^ 
29 

6 
30.7   ^ 

Sept.  5.8 

2.30 

60.7 

53.62 

490  ^ 

50.53  „ 

^4-^  16 

23.0 ;° 

17.30  ,^ 

30.1 

15-8 

2.60 

30 

59.5     " 

53.92  3 

48.6  4 

51.05  ^, 

17.61  3 

294    1 

25.8 

2.92 

32 

58.9        ^ 

54.23  3' 

48.1 5 

51.62  57 
52.23  *' 

21.9 " 

17.9433 

28.7    J 

Oct.    5.8 

3.25 

33 

58.8 

54.55  ^, 

47.5 ! 

21.5  * 

18.28  34 

28.0   7 

15.7 

3-59 

34 
35 

59-3    ^ 
II 

5489  ^^ 
34 

46.8  J 

21,8  3 
9 

18.63  35 
35 

27.3   J 

257 

3.94 

60.4 

55.23  _ 

46.0 

53-47  „ 

22.7 

18.98 

26.5 

Nov.  4.7 

4.28 

34 

62.0  ^^ 

55.57  „ 

45.3  I 

54.06  59 

^^•^  11 

19.34  ;^ 

25.8   7 

147 

4.60 

32 

^4-^  'I 

55.90  33 

44.5  ! 

54.61  " 

^^•4 !! 

19.69  35 

25.2   ° 

24.6 

4.90 

30 

66.8  ^^ 

56.22  3* 

43.8  I 

55.10  *9 

29.1  ^7 

20.03 

247  ^ 

Dec.  4.6 

5.17 

27 

69.7  l^ 

56.52  3« 

43.1  : 

55-51  4 

32.2  ^^ 

20.34  '^o 

24.2   ^ 

23 

31 

26 

5 

32               341 

28 

2 

14.6 

540 

m  0 

72-8  „ 

56.78 

42.6 

55.83  ,, 

35.6 

20.62 

24.0 

24.5 

5.58 

18 

76.0  11 

57.00    " 

42.2  ^ 

56.04  " 

39.3  ^: 

20.86  ^4 

23.9    ' 

34.5 

571 

13 

79.3  ^^ 

5719     ^ 

41.9  ^ 

56.14'°!  43.1^' 

21.06  ^° 

0 
23.9 

Sec  <J,  Tan  6 

1.251      -0.752 

1.080             40.407 

2.646             -2.450 

1. 132       40.531 

Mean  Place 

2«.o86     8i".05 

52-.I53     42".65 

53*o55     46".3i 

I5-.786     25".69 

iy^a,D«,a 

-0.02         -0.02 

-K>.OI            40.01 

-0.06         -0.05 

40.01             40.0I 

T)^<J,Di,<J 

-0.1 

40.9      1 

-0.1 

40.9    1 

-0.1 

40.9    1 

-0.1 

40.9 

[Bph  la] 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

rj  Canls  Xajoris. 

Oroombildge.  1808. 

y^  Canis  Xinoils.  | 

p  Oemlnonuii. 

Mean  Solar 

Mag.  2.4 

Mag.  5.8 

Mag. 

31 

Mag.  4.2 

Date. 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina 

1 

Ascenaion. 

tions. 

Ascension. 

tion  N. 

Ascension. 

nation  N. 

Ascension. 

tionN 

1 

h       m 

e         > 

h       m 

0        # 

h       m 

0       1 

h       m 

0 

» 

7    20 

-29    7 

7     21 

+6838 

7     22 

+    828 

7    23 

+3157 

Jan.   0.5 

8 

37-98 

42-1   ,„ 

s 

47-33  ,„ 

52-0  ,c 

s 
23.67 

8.8 

8 

28.32 

WW 

42.5 

10.5 

38.09  " 
38.15    I 

«-^  '« 

47.63  ^° 

54-5    5, 

23.81     4 

7-7    „ 

28-49  ^ 

43.0 

5 

20.5 

47.80  '7 

57-0  1 
59-6  ^ 

23.91   ' 

6.8    9 

28-61  " 

43.5 

5 

30.4 

38.15    ° 

47.85    f 

23.96     \ 

^•^    « 

28.67    „ 

44.2 

7 

0 

Feb.   9.4 

38.10    5 

52-9  't 

4776    ' 

62.1  ='5 

23.95     \ 

5-5    ! 

28.67    ° 

45.0 

8 

10 

21 

20 

23 

5 

4 

6 

8 

19.4 

38.00 

55.0   ^^ 

47-56 

64.4  , , 

23.90 

5-1    , 

28.61 

45.8 

0 

29.4 

37.86  \\ 

56.7      ^, 

47-26  30 

66-5  '' 

^3-8i  ,1 

4-9    , 

28.51  ;° 

46.6 

8 

Mar.  10.3 

37-69 ,; 

5S-^    0 

46.88  38 

68.2  '7 

23.69  "^ 

4.8    ' 

28-37  \\ 

47.4 

8 

20.3 

37-49  Z 

59.0  ^^ 

45-95  :„ 

69-4  " 

70.2  ; 

23.54  '^ 
23.38  ^ 

4-8    ° 

28.20  '7 

48.0 

0 

30.3 

37.28  " 

59.5    ^ 

4-9    \ 

28.02     ^\ 

48.4 

4 

20 

I 

so 

3 

16 

2 

18 

3 

Apr.  9.3 

37-08 

59-6 

^•97  1! 

70.5  , 

23.22 

5-*    , 

27-84  ,« 

48.7 

19.2 

36.88  ="» 

59-3    , 

70.3  , 

23.07  ^ 

5-4    3 

27.66    8 

48.9 

2 

29.2 

36.69  '9 

58.6    \ 

^•53!^ 

69.6  7 

22.94     3 

5-7    i 

2750    ? 

48.9 

0 

May  9.2 

36.52  \\ 

57-5  " 

44-14  ^; 

68.5 

22.83  " 

6.1     4 

27-37     3 

48.7 

2 

19.1 

36.39  ,i 

56-^  \X 

43-82  3^ 

67-0  3 

22.74     ! 

6.6    5 

27-27  '° 

48.4 

3 

10 

18 

23 

19 

5 

5 

6 

4 

29.1 

36.29 
36.23 

54-3  ,^ 

43-59  ,, 

*^5-i  „ 

22.69 

7-^    A 
8-3    ; 

27.21 

48.0 

Jtme  8.1 

43-46  '3 

63-0 

22.67     * 

27.19     ^ 

47.5 

5 

18.1 

36.21 

50.1 " 

43-42    * 
43.4.8  ,^ 
43.64  ^^ 

60.7*3 

22.69    ^ 

22.75    ^ 

27.22     3 

46.9 

0 

28.0 

36.23 

47-7  \\ 

9.0    7 

27.29    7 

46.3 

0 

July  8.0 

36.28  5 
9 

45.2  '5 
25 

22.84    ^ 
13 

9-7    J 

27.40 

15 

45.6 

7 
7 

18.0 

36.37 ,, 

42-7 ,. 

*^-*^  35 
44-24  3^ 

"•°  j6 

22.97     . 

10.4 

^7-73  Z 

44.9 

8 

28.0 

36.50  3 
36.66  '* 

40-2  \\ 

5°-4  '! 

23.31  \\ 

II.O    " 

11.6    ^ 

44.1 

Aug.  6.9 

37-9  ^ 

44-67  t? 

48.0  ^''^ 

22 
27.95  ,, 

43.4 

7 

Q 

16.9 

36.86  ^° 

35-8  ' 

45.18  5' 

45-7  '^ 

23.52  ^ 

12.0    4 

28.20  ^5 

42.6 

0 

0 

26.9 

37.09  \l 

33-9 
15 

45.75  % 

43-6  *' 
19 

23.75  ^\ 

12.3    3 

28.47  '^ 
30 

41.8 

8 
8 

Sept.  5.8 

37-35  -8 

3^-^  10 

+6-38  , 
47-07  f! 

^'•7  ,6 

24.00 

27 

12.4 

28.77  _^ 

41.0 

8 

15.8 

31.4 '° 

4°-^    ! 

24-27  ,„ 

12.3     , 

29.09  3^ 

40.2 

25.8 

37-93  r. 

30.9  ^ 

47.80  73 
48.56 
49-34  , 

38-7    ^ 

24-56  'I 

12.0     3 

29.43 ,: 

39.5 

7 
0 

Oct.    5.8 

38-24  5 

30-9  , 

37-7  '° 
37- »    ! 

24.86  30 

IT 

"1  5 

29.78  35 
30.14  3^ 

38.7 

0 
8 

15.7 

38.56  3^ 

31-4  ,i 

25-17  3' 

10.8  7 

37-9 

33 

10 

79 

2 

32 

9 

37 

7 

25.7 

38.89  „ 

324  ,- 

5°-*  3  ,„ 

36.9       ^ 

25-49  „ 

9-9  „ 

30-51  „ 

37.2 

6 

Nov.  4.7 

39-21  3^ 

34-0  '^ 

50.91 !! 

37.0      ' 

25.8t  f 

8.8" 

30-88  37 

36.6 

14.7 

39.52    ^ 

36.0  ^° 

51.66  75 

37.5    _ 

26.12  3' 

7-6  !! 

31.24^,^ 

36.1 

5 

24.6 

39.82  3° 

38-4  :* 

52-37 !! 

3»-5    ° 

26.42  3° 

^<\ 

31.59^^ 

35.7 

4 

Dec.  4.6 

40.09  ^7 

41.1     7 

53-03 1« 

39.9 :: 

26.70  ** 

5-0    3 

31.92  33 

35.4 

3 

23 

29 

58 

17 

25 

13 

30 

0 

14.6 

40.32 

440  _ 

53.61 

4^-6 

26.95  _ 

3-7  ., 

32.22 

35.4 

24-5 

4°-5i :! 

47-0  3« 

54.09 1., 

43.6    ^ 

27.16  " 

27-34  '^ 

^<\ 

32.47  w 

35.5 

I 

34.5 

40.65  '4 

50.1  3« 

54.46  37 

45.9  '^ 

1-3" 

32.68  ^^ 

35.8 

3 

Sec  <f,  Tan  6 

1.X45       -0.557 

2.747       +2.558 

I.OII 

-fO.149 

1. 179 

+0.624 

Mean  Place 

36».902     5 1  ".07 

44M34     48".2i 

22».772 

2".47 

27'X99     37". 78 

D'^  rt,  D«  a 

-0.0 1         -0.0 1 

+0.06         -K).o6 

0.00 

0.00 

40.02             +0.01 

D^  d,  Dm  6 

-0.1           40.9 

-0. 1             -K).9 

-0.1 

+0.9 

-0. 1                +0.9 

[Eph  xaj 
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APPARENT  PLACES  OF  STABS,  1912, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


(S  Axgds. 

a'  Ctenlaonun. 

M  XonooerottB. 

or  Canis  Xlaoils. 

Mean  Solar 

Mag.  3.3 

Mag.  2.0 

Mag.  5.2 

Mag.  0.5 

Date. 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Daelina- 

Ascension. 

tions. 

Ascension. 

tion  N. 

Ascension. 

tions. 

Ascension. 

ttooN. 

h       m 

0       t 

h       m 

0       * 

h       m 

0 

h       m 

.       t 

7    26 

-43    6 

ft 

7    28 

+  32    4 

7    32 

-3  54 

7  34 

+        526 

Jan.   0.5 

s 
27.66 

71.8 

s 
60.36 

62.0 

8 

55-03  _ 

42.3  ,„ 

s 

42.60 

694  ,  , 

10.5 

27.76  ^° 

75.2  ^* 

60.54  ^ 

62.4  \ 

55-17  '^ 

44-1    ! 

42.75  ,^ 

68.1  *3 

20.5 

27.80     4 

78.6  34 

60.66  " 
60.72     ^ 

63.0  J 

55-26    9 

45.8 

42.8s '° 

67.0  ■ ' 

30.5 

27.77     \ 

81.73' 

e        ^^  ^^ 

63-7  \ 

55-30  ; 

47.3  \\ 

42.90   3  |66.i    ' 

Feb.  9.4 

27.68     ^ 

14 

84.6  *9 
25 

60.72     ° 
5 

64-5 1 

55.30    ^ 

48.5" 

lO 

42.90   ° 

65.4    \ 

19.4 

27-54  ,„ 

87.1 ,, 

60.67 

65.3  „ 

5525    ^ 

49.5    „ 
50.3    \ 
50.9    ; 

42.86 

64.8 

29.4 

27-36 '! 

89.2 " 

60.57 1° 

66.1  * 

55.16    9 

42.77    ' 

64.4    \ 

Mar.  10.3 

27.14 

90.9.; 

60.44  ^ 

60.28  'f 

66.8  7 

55  04  " 

42-65  ! 

64.2    \ 

20.3 

26.89  ^ 

92.2  ^ 

93.0  ^ 

67.4  J 

54.90    \ 

54-74  :^ 

51.3  ; 

42.51    4 

64.1     ' 

30.3 

26.62  *7 

27 

60.10  '^ 

19 

67.9  5 

51.4  \ 

42.36  ;^ 

64.1    *» 

Apr.  9.3 

26.35  „ 

93-3    - 

59.73  ! 

59.57  t 

68.3  , 

54-58 
5442  ,^ 

51.3  , 

42.20 
42.04  ^ 

64.2 

19.2 

26.08  '7 

93-1 

68.5^ 

51.0  3 

64.5    \ 

29.2 

25-83  'f 

92.4 ,; 

68.5^ 

54-28    4 

50.5  \ 

49-9    g 

49.1 
10 

41.90  * 

64.9    1 

May  9.2 

=^5-6^  Z 

91.3  ,, 

59.44  ,^ 

68.3  \ 

54-'6  " 

41.78 " 

65.3    t 

19.2 

25-42  ,^ 

89.8  '5 
19 

59.34  '^ 

68.0  3 

4 

54-06  '° 

41.69  \ 

65.8    \ 

29.1 

25.26 

87-9  ,, 

59.27  ^ 

67.6 

54.00 

48.1  „ 

41.63  , 

66.4 

June  8.1 

25.15  " 

85-6  ^3 

59.25  ^ 

67.1   5 

53-97    3 

47.0 

41.61  \ 

67.1     ' 

18.1 

25.08    ' 

^•3    ! 

59.27  . 

66.5  ; 

53.97     . 

45-8  " 

41.62  ' 

678  7 
68.6    ' 

69.4    * 

28.0 

25.05    \ 

59.33  „ 

65.8   I 

.5401    * 

44-5    ' 

41.67     8 

41.75 

II 

July  8.0 

25-07    y 

77-4  Z 

29 

59.44  ,^ 

65.1    7 

7 

54.08  ^7 

43-2  '3 
13 

18.0 

25-14  „ 

74-5  ,^ 

59.76 '; 

w 

64.4     « 

63.6 ; 

54.19  , . 

41.9  „ 

41.86           70.2 

.  28.0 

25-26  " 

7^-^28 

54.33  :^ 

40.6    3 

42.00     4 

70.9  \ 
71.S    \ 

Aug.  6.9 

25-*^    0 

68.8  ^f 
66.2  ^^ 

59.97 ,, 

62.8  \ 

54.49  ,„ 

39-4  " 

42.17 ,; 

16.9 

25.62  ^° 

60.21  ^^ 

62.0  2 

54.68  ^9 

38.4  'g 

42.37  z 

72.0    \ 

26.9 

25.86  ^* 

^40  " 

60.48  ^7 

61.2  f 

54.89  '' 

37-6    » 

4259  " 

72.4    , 

28 

19 

29 

8 

24 

6 

24 

2 

Sept.  5.9 

26.14 

62.1 

^•77 ,, 

60.4 

55.13  ,6 
55.39  ,„ 

37.0 

42.83  ^g 
43.09  .„ 

72.6 

15.8 

26.45    ^' 

60.7 ';j 

61.09  ^ 

59.5  ; 

36.7    3 

72.6  " 

25.8 

26.78    33 

59.8  \ 

61.42  33 

58.6  1 

5567  ^; 

36.7    \ 

43.37  ,„  1 72.3  i 

Oct.    5.8 

27.13    ^^ 

59.6  ' 

61.77  35 

57.8  \ 

55.96  z 

37.0    3 

43.67  ^° 

71.7  ° 

7°-9  ,„ 

15.7 

27.50  37 

60.0  ^ 

62.13 1 

57.0  * 

56.26  30 

37.7  ,! 

43.98  ^ 

37 

9 

37 

8 

31 

10 

3> 

10 

25.7 

27.87  ,, 

^•9 ,, 

62.50 

56.2 

56.57 ,, 

38.7  „ 

44.29,  ,169.9 

Nov.  4.7 

28.23  36 

62.5  ^ 

62.87  ^^ 

55.5   ^ 

56.88  3' 

40.0  *3 

44.60  3      68.7:^ 

14.7 

28.58  35 

^^•^     6 

63.24  37 

6 
54.9    . 

57.18  3° 

41-5     5 

44.91  3 

673    t 

24.6 

28.91  33 

^7-^     0 

63.59  ^; 

54.5    ^ 

57.48  30 

43-2    I 

45-21  I 

65.8  '5 

Dec.  4.6 

29.20  ^^ 
25 

70.2  30 
33 

63,92  33 
30 

54.2    3 

57.76  '* 

25 

45-^  '' 

20 

45.49  ,,  ^  64.3  ,1 

14.6 

^9-45  ,^ 

73-5  ,, 

64.22 

54.1     , 

58.01 

47.1  ,„ 

45-75,  ,62.7 

24.6 

29.65  Z 

76.9  ^t 

64.48  ^f 

54.2 

58.22     ' 

49-°  Z 

45.97  "    61.2    5 

34-5 

29.79  ^ 

80.4  35 

64.69  ^' 

54.5    ^ 

58-39  '^ 

51.0  '" 

46.14  '7    59.8  *4 

Sec  ^,  Tan  6 

1.370      -0,936 

1. 180    -(0.627 

X.0O2        ~o.o68 

1.005      +0.095 

Mean  Place 

26*.29X 

82".04 

-Cf.02 

59'-236 

57".49 

54M54     49" -49 

4i'.765    63".85 

D'l;,  u,  Dm  a 

-0.02 

■fO,02 

+0.02 

0.00           0.00 

0.00          0.00 

D^  i\  Dm  i 

-0.1 

+0.9 

-0.2 

40.9 

-0.2 

•10.9 

-o.a 

40.9 

[Sph  xa] 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


84  Lynds. 

#r  Oemlnomm. 

/3  Oeminomm. 

4  PnpplB. 

Mean  Solar 

Mag.  5.0 

Mag.  3.7 

Mag.  1.2 

Mag.  5.1 

Date. 

Right 

Declina- 

Right 

Decllna^ 

Right 

Dmdtaia- 

Right 

Declina- 

Aacenaion. 

tion  N. 

Ascenaion. 

tionN. 

Ascenaion. 

tionN. 

Aacenaion. 

tions. 

h      m 

0       t 

h      m 

• 

h      m 

•             t 

h      m 

0       * 

7  35 

+5854 

0 

7  39 

+  2436 

If 

7  39 

+  2814 

7  41 

—  1420 

Jan.  0.5 

a 

36.25  ,< 
36.51  % 
36.69 '! 

36.77  , 

9-43 ,, 

39.6 

57-04  ,„ 

26.6 

54.63 ,, 

49-2 

10.5 

67.2  '9 

39.5    ' 

57-23 ,' 

26.7  ' 

54-77  z 

51-5  l\ 

20.5 

69-3  " 

9-56  '3 

39.6    I 

57-36  '3 

27.0   3 

54-87  '° 

53-8  '3 

30.5 

71.5  " 

9-63  , 

39.8    I 

57-43    ; 

27.4   * 
28.0   ° 

54-91  ♦ 

57.7  ., 

Feb.  9.4 

36.76  * 

73-6  " 

965  I 

40.2    ^ 

57-44 

54-91    « 

10 

21 

4 

4 

3 

6 

5 

*5 

19.4 

36.66 
36.48  \\ 

75-7  ,„ 

9.61 

40.6 
41.2    J 

57-41    „ 

28.6 

54-86 

59-2 

29.4 

79-2  ,, 

9-52    9 

57-32    9 

29.3    I 

29.9  ! 
30.5  ° 

54.76    ° 

^•5    J 

Mar.  10.4 

36.24  \l 

940  " 

41.7  ; 

57-20  " 

54.63  ^ 

61.5  " 

20.3 

35-95    ' 

80.4  " 

9.26    4 

42.2  5 

57-05  ^ 

54.48    3 

62.2    ' 

30.3 

35.63  ^' 

81.3    9 

9-10    t 

42.6  1 

56.88    7 

31.0  3 

54.31     7 

62.6    4 

33 

5 

17 

3 

18 

4 

17 

I 

Apr.  9.3 

35-30  „ 

81.8 

8-93  „ 

42.9  . 

56.70 

31.4  , 

54-14 ,, 

53-98  \t 

53-82  ^ 

62.7 

19.2 

34-98  3» 

81.8    ° 

8.76  \l 

43.2  t 

56.53  \l 
56.37    t 

31-7  t 

62.5    ' 

29.2 

34-68    « 
3442    ° 

81.4    4 

8.61  '5 

43.4  , 

31.8  ' 

62.0    3 

May  9.2 

80.7  J 

8.48  |3 

43.5  ' 

56.24    3 

31.8  t 

53-68    4 

61.2     ' 

19.2 

22 

34-20  ^^ 

79.6  " 
14 

8.38  - 

43.4^ 

S6.14  '^ 

31-7  I 

53.57    8 

60.2" 
13 

29.1 

34-04  „ 

78-2  ,, 

8-32     , 

43.4  ^ 

56.07    , 

31-5  , 

53-49    . 

59.0  ^^ 

June  8.1 

33.95  ; 

76-5  \l 

8-30    ' 

43.2 

56.04    3 

31.2  3 

53-44    , 

56.0    f 

18.1 

33.93  , 

74-6    9 

8.31     ' 

43.0  ^ 

56.05     ' 

30.8  4 

53-43    ' 

28.1 

33-98  5 

72-5  " 

8.36    5 

42.7  ; 

56.10    5 

30.3  f 

53-45    , 

54-3    J 

July  8.0 

34-09,8 

22 

8.45    ' 

13 

42.4^ 

56.19    9 

13 

29.8   5 
5 

53.50    3 

18.0 

3+*7  ,^ 

68.2 

^•57  ,, 

42.1 

56.47    f 

29-3   ft 
28.7   I 

53.59  „ 

5°-6  ts 

48.8  ; 

28.0 

34-51  ^ 

66.0 " 

8-73    * 

41.7  ^ 

53-71  " 

Aug.  6.9 

34-81  ?° 

63.8 " 

8.92    9 

41.3  ; 

56.66  '9 

28.0   7 

54-04  ' 

47.1  ^ 

16.9 

35-16  35 

61.7 " 

9-13  " 

40.8  5 

56.88  " 

27.3        I 

45-6    5 

26.9 

«>  Z 

-^  L  20 
59-7  ,8 

9.37  ^* 

40.3  I 

57-13  11 

26.6   7 
8 

21 

54.25 

23 

44.3 '3 

10 

Sept.  5.9 

^^'^^    An 

SI  '6 
5°-3  - . 

9.64 

39.7  , 

57-41  ,0 

25.8   ^ 
25.0  ^ 
24.2   I 

54.48 

43.3       , 
42.7       ; 

15.8 

36.50  ^9 

9-93  J 

39.0  ; 

38.2 ; 

57-71  30 

54.73  I' 

25.8 

37.02  f  ^ 

54-9    t 

^°-24  :' 

58.02  3; 

55.00     7 

42.4       ; 

Oct.   5.8 

37.56  54 

53-7  " 

10.56  3' 

37.4 1 

58.35  ^^ 

23.3  ; 

55.29  .; 

42.5       I 

15.8 

38.12  5^ 

52.8    9 

10.90   ^^ 

36.5  ^ 

58.69  ^t 

22.4  9 

55.59 ,, 

57 

6 

35 

9 

35 

9 

3X 

10 

25.7 

38.69    . 

52.2 

"-25  ^, 

35.6 

59-04 
59-40  3° 
59.76  36 

^^•5  „ 

55.90 

44-^  ,A 

Nov.  4.7 

39.27 :" 

51.9     , 

11.60^5 

34.7 ; 

20.6  ^ 

19.8 ; 

56.22  3^ 

45.5    t 

14.7 

39.84 11 

52.0    * 

11.94^^ 

33.8 1 

56.53  ^' 

^^-^^  11 

24.6 

40.38  5;^ 

52.5    f 

12.28  ^^ 

33.0  ^ 

60.11  35 

19.1 1 

57."  vt 

49-2  ^^ 

Dec.  4.6 

40.88  5^ 

53.4    ^ 

12.60  ^^ 

32.3 1 

60.43  ^' 

18.6  5 

5^-4  " 

46 

II 

29 

^    ^    6 

30 

4 

25 

24 

14.6 

41.34  _ 

54.5  ,, 

12.89  _ 

31-7    ^ 

60.73  ,. 
60.99'! 

18.2 

57.36  ,^ 

53.8  ,. 

24.6 

41.73  ^, 

56.0  ^5 

13.14    ^ 

31.2    5 

18.0  ^ 

57-57  " 

56.3  '^ 

34.5 

42.04  3^ 

57.8  '« 

21 
13.35 

31.0   ^ 

61.21  " 

18.0  ° 

57.74    ^ 

58.8  ='5 

Sec  (J,  Tan  6 

1.937     +1.659 

1. 100       +0.458 

1. 135       ■«>.537 

1.032      -0.256 

Mean  Place 

34».io8     62  ".4^ 

8».242     35".07 

S5*-990     22".30 

53'.745    57".43 

D  V  ^f  l^w  ^ 

40.04         ■♦0.04 

-K>.OI            40.0I 

40.0I            40.03 

-o.oi         -0.0 1 

1)^6,1)^6 

-0.2           •♦0.9 

-0.2               40.9 

-as         ^0.9 

-0.2           40.9 

19x2 

I 23 

[ 
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APPARENT  PLACES  OP  STARS,  1912. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


S  Axgds. 

(ff  Qemlnonun. 

26  Lyncis. 

Gioombridge  1874. 

Mean  Solar 

Mag.  3.5 

Mag.  5.0 

Mag.  5.7 

Mag.  5.6 

Date. 

Right 

Declina- 

Right 

Declina-  { 

Right 

Declina-  | 

Right 

Declina- 

• 

Ascension. 

tion  S. 

Ascension. 

tion^ 

r. 

Ascension. 

tion  > 

r. 

Ascension. 

tion  N. 

h      m 

• 

h       m 

• 

» 

h       m 

• 

t 

h       m 

0 

7  45 

-2438 

If 

7  48 

+  2659 

ff 

7  48 

_       • 

+4747 

ff 

7    49 

+74  9 

Jan.  0.5 

36.55 ,. 

8.5 

7*88 

43.9 

s 
20.16 

39-6 

a 

45-55  ,, 

'7-4  ^^ 

10.5 

36-69  '* 

"•+« 

«°7    ! 

43.9 

0 

20.40  ^^ 

40.8 

[2 

46.01  46 

20 
20.0 

20.5 

36.78  I 

^4-»  a6 

8.21   '4 

44.1 

2 

20.57  '7 

42.2  ' 

^4 

46-30   '9 

22.7  ^7 

30.5 

36.82  * 

16.7  ^'^ 

8-29  ! 

44-5 

4 

20.66    9 

43.8  1 

[O 

46.42    " 

28.2  ** 

Feb.  9.4 

36.80  * 

^9-0  ^f 

8.32    3 

45.0 

5 

20.68     ^ 

45.5  \ 

^7 

4638  !• 

7 

20 

3 

6 

4 

[6 

20 

27 

19.4 

36.73  „ 

21.0 

8-29  „ 

45-6 

6 

20.64 

47.1  , 

46.18 

30-9  „ 

29.4 

36.62 " 

22.7  \l 

8.21     * 

46.2 

20.53  " 

48.6  ' 

^5 

45-83  f. 

33-3  '* 

Mar.  10.4 

36.48  ^ 

^^•'     0 

8.10" 

46.8 

0 
6 

^^•37  Z, 

50.0  ^ 

^4 

45-36  ^7 

20 

35-3  ,, 

20.3 

36.31  \l 

25.1  '° 

7-96  ;* 

47.4 

20.17 

0  '9 

51.2  ^ 

[2 

44-79   ^J 

36.9  ^ 

30.3 

36.12  '9 
'9 

25.8    7 

7.79 .; 

47-9 

5 

4 

19.94 

J4 

52.1 

9 
6 

38-»    6 

Apr.  9.3 

35.93  ,8 
35-75  ,« 
35-57  \Z 
35.41    t 

26.0 

7.62 

48.3 

^% 

19.70  ,^ 

52.7 

^» 

'^348    ,, 
42.18    ^4 

38.7    , 

19.2 

25.9     ' 

7.45  ^ 

48.6 

3 

19.46  ^^ 

52.9 

2 

38.8    ' 

29.2 

25-4    I 

24.6 ,! 

730  5 

48.8 

2 

'9-'4    0 

52.8 

I 

38-4  ,0 

May  9.2 

7.17  w 

48.9 

I 

1905    ' 
18.89    ! 

52.4 

4 

41.59  *; 

37-4  ^ 

19.2 

35.28    3 

=^3-4  " 

7.06" 

48.8 

I 

51.7 

7 

41.09  5° 

36-0  X 

10 

«4 

7 

2 

II 

9 

40 

18 

29.1 

35-18 

22.0 

6-99    - 

48.6 

^\ 

18.78 

18.72  ; 

50.8 

r  V 

40.69 

34.2 

June  8.1 

35-11  ; 

^'^^   I 

6.96    3 

48.4 

2 

49.7  \ 

I  I 

40.39  f° 

32.1 

18.1 

35.07    * 

18.4  '' 

6.96    ° 

48.1 

3 

18.70  \ 

48.3 

^4 

40.21  '« 

29.7    4 

28.1 

35-07    ° 

16.3  " 

7.00    \ 

47.7 

4 

18.74  ;^ 

46.8  ' 

15 
[6 

40.17   * 

27-0  ,; 

July  8.0 

35."  : 

22 

7°8.! 

47.3 

4 

18.83  ' 

45.2  J 

40.25  , 

^4-=^  !J 

8 

23 

13 

5 

«4 

'7 

21 

J9 

18.0 

35-19 

11.8 

7-20 

46.8 

^ 

18.97     a 

43.5  , 

40.46 

21.3 

28.0 

II 

35.30 " 

9.5^^ 

7-35  ^ 

46.2 

6 

'9-15 ; 

41.8  ^ 

C7 

40.80    34 

^8-4  :| 

Aug.  6.9 

35-44  ,: 

7-^  20 

7-53    ' 

45.6 

6 

«9-38  ^3 

40.1  ^ 

17 

41.26    46 

15-6  *' 

16.9 

35-61    7 

5-4    ° 

7-74  \\ 

45.0 

0 

19-65  'J 

38.4; 

17 

4^-82    f^ 

"•9  Z 

26.9 

35-81  ^° 

3.7'^ 
14 

7-98  :^ 

44.3 

7 
8 

19-96  3' 
34 

36.7  J 

17 
[6 

4^'^^    76 

10.3  ="* 

24 

Sept.  5.9 

36.30  ^J 

2.3 

^•="4  ,„ 

43.5 

8 

20.30 

351  , 

B      ^ 

4324    g^ 

7-9,, 

15.8 

1.3'° 

8.53  ^' 

42.7 

20.67  ^^ 

33-6 

f5 

44.07    °^ 

5-8    « 

25.8 

36.58  ^l 

0.8     5 

884  ^ 

41.8 

9 

21.07  Z 

32.2 

14 

44.97    !? 

4-°  ! 

Oct.   5.8 

36.88  3° 

°-7    ' 

9.17    ^^ 

40.8 

10 

21.49*^ 

31.0  ^ 

[2 

45.93    ^^ 

2.6 '4 

15.8 

37.19  l\ 

I.I  ^ 

9.51  34 

39.8 

10 

21.9344 

29.9  ' 

tl 

46.93 

^•5" 

32 

9 

35 

10 

45 

8 

102 

6 

25.7 

37-51  „ 

2.0 

9-S6  ,^ 

38.8 

^^•38     - 

29.1 

^ 

47-95  ,_ 

0-9    , 

Nov.  4.7 

37.84  \\ 

3-4 ::! 

10.22  36 

37.9 

9 

22.84  It 

28.5 

0 

48.97 .  _ 

0.7  ! 

14.7 

38.16  3^ 

5-3    ' 

10.58  36 

37.0 

9 

0 

23.29  45 

28.2 

3 

A^    ^m,    100 
49.97         _g 

I.O    3 

24.6 

38.47  ^;; 

7-5  " 

10.92  34 

36.2 

8 

23-73  ^* 

28.1 

I 

5093        _ 

^•7.^ 

Dec.  4.6 

38.76  '9 
25 

10. 1  ^^ 

27 

11.25  '^^ 
30 

35.5 

7 
S 

^^•'5  s 

28.3 

2 
5 

5'«3 1: 

/.  «    12 

"•9  16 

14.6 

39.01 

12.8 

^^•55  _ 

35.0 

24-53  ,, 

28.8 

A 

52.63  .« 

4.5 

24.6 

21 
39.22 

^5-7  11 

11.82^7 

34.7 

3 

24-87  ^J 

29.6 

8 

68 
53.31    ^^ 

#;  e  20 

6.5 

34-5 

39-39    ^ 

18.6  "9 

12.05  ^3 

34-6 

I 

25.15  *' 

30.7 

1 1 

53.86    55 

8.8^3 

Sec  <5,  Tan  (5 

1. 100      -0.459 

1. 122       40.509 

1.489        -fl.IO 

3 

3.663       43.524 

Mean  Place 

35'-596     I7".96 

6-.852     39".8s 

) 

I8V626     37".io 

41-.065     I5".95 

DV  «i  D«  <* 

-O.OI            -O.OI 

+0.01             -K>.03 

40.03         +0.03 

40.08             40.II 

D^<',  D»(( 

-0.2 

40.9 

-0.2 

fo.9 

-0.2 

40.9 

-0.2 

40.9 

[Bph  la] 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


;t  Axgds. 

Mag.  3.6 


Right 
Ascension. 


Jan.  0.6 
10.5 
20.5 

305 
Feb.  9.4 

19.4 

29.4 

Mar.  1 0.4 

20.3 

30.3 

Apr.  9.3 

19.3 
29.2 

May  9.2 

19.2 

29.1 

June  8.1 

18.1 

28.1 

July  8.0 

18.0 
28.0 
Aug.  7.0 
16.9 
26.9 

Sept.  5.9 

15.8 
25.8 

Oct.    5.8 

15.8 

25.7 
Nov.  4.7 

14.7 

24.7 

Dec.  4.6 

14.6 
24.6 

34.5 


h       m 

7    54 


Sec  <y.  Tan  <J 
Mean  Place 


IVi^  a,  Dm  a 
D,^<J,  D«(5 


8 
34.08 

34-22 

34.28 

34.27 
34.18 

34.03 
33.82 

33-56 

33.26 

32.94 

32.61 
32.27 

31.94 
31.64 

31.37 

31.13 
30.94 
30.79 

30.69 

30.65 


6 
I 

9 
15 

21 
26 
30 
32 
33 

34 
33 
30 

27 
24 

19 

15 
10 

4 
I 


30.66 

30.73    ^ 

30.86  II 

31.04^! 
31.27  J 

3^-55  ,, 

31.87  II 
32.23  ^° 

32.62  ^^ 

33.04  II 
33-90  *•* 

34-32  1^ 

34-71    ' 
35.06  35 

35-37  „ 

35-80  '« 


Declina- 
tion S. 


"■5244 

33.1 

36.8  37 
40.5  37 
35 
33 
30 

27 
22 

17 

13 

8 

3 

3 
8 

12 

16 

21 

24 
27 
29 
31 

31 
30 
28 
26 
22 

18 
12 

7 
o 

6 


44.0 
47.3 

50.3 
530 

55.2 

56.9 
58.2 

59.0 

59.3 
59.0 
58.2 

57.0 

55.4 

53.3 

50.9 
48.2 

45.3 

42.2 

39.1 
36.1 

33.3 
30.7 

28.5 
26.7 

25.5 
24.8 

24.8 


GO  Cancri. 
Mag.  5.9 


RiRhC 
Ascension. 


13 


25.4 
26.7 

28.6  '^ 
24 


31.0 

33-9 

37.2 
40.7 

44.3 


29 
33 

35 
36 


1.652       -1.315 
32'.5i4     45"-90 


h      m 

7    55 


-0.03 
-0.2 


-0.04 
+0.9 


37.51 
37.71 
37.85 
37.94 
37.97 

37.95 
37.88 

37.77 
37.64 
37.48 

37.31 

37.15 
37.00 

36.87 
36.76 

36.68 
36.64 
36.64 
36.68 

36.75 


30 

9 

3 

2 

7 
II 

13 
16 

17 

16 

15 

13 
II 

8 

4 
o 

4 

7 
II 


Declina- 
tion N. 


+  2537 


36.86 
37.00  ^^ 

37.17 

37.37 
37.60 


17 
20 

23 
26 


37.86 
38.14 

38.44 
38.76 

39.09 

39.44 

39.79 

40.15 
40.50 

40.83 

41.13 
41.40 

41.63 


28 
30 
32 
33 
35 

35 
36 

35 
33 
30 

27 
23 


67.8 
67.6 

67.7 
68.0 

68.4 

68.9 

69.5 
70.1 

70.7 
71.2 

71.7 
72.1 

72.3 
72.4 
72.4 

72.3 
72.1 

71.9 

71.6 

71.2 

70.8 

70.3 
69.7 

69.1 

68.4 

67.6 
66.8 

659 
64.9 

63.9 

62.8 
61.8 
60.8 

59.9 
59-1 

58.5 
58.0 

57.8 


2 
I 

3 

4 
5 

6 
6 
6 

5 

5 

4 

2 

I 
o 


3 
2 

3 

4 
4 

5 
6 

6 

7 
8 

8 

9 
10 

10 

II 

10 
10 

9 

8 

6 

5 

2 


X  Gemlnonua. 
Mag.  5.0 


Right 

Ascension. 


1. 109        -K>.48o 
36".505     63".96 


+0.01         +0.02 
-0.2  ■K).9 

[Eph  la] 


h      m 

7  58 


B 
8.02 
8.23 
8.38 
8.47 
8.51 

849 
8.42 

8.31 

8.17 

8.01 

7.84 

7.67 
7.51 
7.37 
7.26 

7.18 
7.14 
7.14 
7.17 

7.24 


31 
15 

9 

4 

2 


7 
6 

4 
I 

8 

4 
o 

3 

7 
II 


Declina- 
tion N. 


14 


7.35 

7.49 
7.66  ^7 

7.86  ^^ 
8.09 


23 
26 


8.35 
8.64 

8.95 
9.27 
9.61 

9.97 

10.33 
10.69 

11.04 
11.38 

11.70 
11.98 
12.21 


29 
31 
32 

34 
36 

36 
36 
35 
34 
32 

28 
23 


+  28  2 


33.8 
33.8 
34.1 
34.5 
35.0 

35.7 
36.4 
37.1 
37.8 

38.3 

38.8 
39.2 

39.4 
39.5 
39.5 

39.3 
39.0 
38.6 
38.2 

37.7 

37.1 
36.4 
35.7 
34.9 
34.1 

33.2 

32.3 

31.3 

30.3 
29.2 

28.1 
27.1 
26.1 

25.3 
24.6 

24.0 

23.7 
23.6 


o 

3 
4 
5 
7 

7 
7 
7 
5 
5 

4 
2 

I 

o 

2 

3 
4 

4 

5 
6 

7 

7 
8 

8 
9 

9 
10 

10 

II 

II 

10 

10 

8 

7 
6 

3 

I 


27  Lyncis. 
Mag.  4.9 


Right 
Ascension. 


1. 133        +0.533 
6".987     3o".34 


h 
8 


m 
I 


52.46 

27 

52.73 !: 
52.92 

53.04 
53.08 


+0.01 
-0.2 


+0.02 
-KJ.9 


53.04 
52.93 
52.77 
52.56 
52.32 

52.06 
51.80 

51.55 
51.33 
51.14 

51.00 

50.90 
50.86 
50.88 

50.95 

51.07 

51.25 

51.47 

51.74 
52.05 

52.40 
52.78 
53.20 

53.65 
54.12 

54.60 

55.09 
55.58 
56.06 

56.52 

56.94 

57.31 
57.62 


19 
12 

4 
4 


II 
16 
21 

24 
26 

26 

25 
22 

19 
14 

10 

4 

2 

7 
12 

18 
22 

27 
31 
35 

38 

42 

45 

47 
48 

49 

49 
48 

46 
42 

37 
31 


Declina- 
tion N. 


+  5145 


42.0 

43.4 
450 
46.8 
48.6 

50.5 
52.3 
53.9 
55.2 

56.3 

57.0 

57.4 
57.4 
57.0 

56.3 

55.3 

54.1 
52.6 

50.9 
49.1 

47.2 
45.2 

43.2 
41.2 

39.3 

37.5 
35.7 

34.1 
32.6 

31.4 

30.4 
29.6 

29.1 

29.0 

29.2 

29.8 
30.8 
32.0 


14 
16 

18 

18 

19 

18 
16 

13 
II 

7 

4 
o 

4 

7 
10 

12 

15 

17 
18 

19 

20 
20 
20 

19 
18 

18 
16 

15 
12 

10 

8 

5 
I 

2 

6 

10 

12 


1. 616       -fi.269 
50V746    4o".70 


+0.03 
-0.2 


+0.04 
■♦0.9 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


p  AlgtLB. 

8  H.  VTMe  Xajorls. 

y  ArstUi. 

C  Cancti  (mean). 

Mean  Solar 

Mag.  2.9 

Mag.  5.5 

Mag.  2.a 

Mag.  4.7 

Data. 

Right 

Declina- 

Right 

Dedina- 

Right 

Declina- 

Right 

Declina- 

Ascension. 

tion  S. 

AKension. 

UonN. 

Ascension. 

tions. 

Ascension. 

tion  N. 

h       m 

0        f 

h       m 

0        • 

h       m 

0 

h       m 

• 

8     3 

—  24     2 

9§ 

8     4 

+6843 

0f 

8     6 

-47    4 

8    7 

+  1754 

Jan.   0.6 

48^65 

49-9  ,„ 

8 

7-45  ^„ 

^3-9  „ 

8 

50.58 

^4-^  ,< 

t 
10.92 

If 

54-5    ^ 

10.5 

48.81  '^ 

5^-8  ^I 

7-85  !« 

66.1  " 

50.74  'I 

^7-7  3j 

11.12  *° 

53-9 

20.5 

48.92  " 

55-6  ^6 

8-13  ll 

68.6  *S 

50.83    9 

3^-3  3' 

11.27  '5 

53.4    ^ 

30.5 

48.97    ^ 

8.28  's 

7'-^  It 

50.85    ^ 

34.7  ^t 

11.36    9 

53-2 

Feb.  9.5 

48.97    ° 

60.6  '* 

831  ,^ 

73-8  ^J 

50.80   5 

37.9  3^ 

11.40   * 

53-1    ' 

4 

21 

10 

25 

10 

30 

I 

I 

19.4 

48.93    „ 

64.5    ; 

8.21 

7^-3  „ 

50.70 
50-54  'f 

40.9  „ 

"-39    . 

53-2    ^ 

29.4 

48.84    ' 

7-99  " 

78-6  '3 

43.6  ll 

"-34    * 

2 
534    , 

Mar.  10.4 

48.71     3 

66.0  'S 

7-68  3' 

80.7  " 

5°-33  " 

45-8  " 

11.25    ' 

53-7    ^ 

20.3 

48.56    5 

67.1  " 

7.29  ii 

82.4  '7 

50-09  ^* 

47.6   ! 

"•'3  " 

54.1    1 

30.3 

48.39  \l 

67.8    7 
4 

^•84  ll 

83.7  'I 

49.82  '7 
^^        28 

48.9  '3 

10.99  ,* 

54.5    * 

Apr.  9.3 

48.21 

68.2 

^•36  ,„ 

84.5    , 

49-54  ,„ 

49.7    , 

10.83  ., 

54-8 

19.3 

48.02    9 

47.84  ]l 
47.68  \l 

68.2    ° 

5-87  1' 

84.8    3 

49-26  ll 

50.0    ■' 

10.67    t 

55-2    * 

29.2 

67.9    3 

5-4°  1. 

84.6    I 
84.0  ^ 

48-98  '? 

49.9    I 
49-3  „ 

10.52    5 

55-5    3 

May  9.2 

67.2     ' 

4-97  :3 

48-72  ^; 

»o.39  ;3 

55-8    3 

19.2 

47-54    t 

66.2  '° 

4-59  \l 

82.9 

48.49  '3 

48.2 

10.29  'I 

56.0    ' 

II 

13 

31 

«5 

20 

•5 

8 

2 

29.2 

47-43    „ 
47-35    , 

4-28 

81.4 

48.29 

4^-7  ,„ 

10.21 

56.2 

June  8.1 

4.06" 

79.5    ' 

48.12     7 

44.8    ' 

10.17     4 

56.4    " 

iS.i 

47.30    ^ 

3.92  't 

77-3  " 

47.99    3 

42.6 

10.16     ' 

56.5    ' 

28.1 

47.29    ' 

59-5  ^° 

3.87    ^, 

74-9  It 
7^-3  It 

47.91     , 

40.1  *5 
38 

37-3  " 

10.18     f 

56.6    • 

July  8.0 

4731  : 

57.4  " 

3.92    I 

47.88    3 

10.24 

56.6    ° 

0 

22 

IS 

27 

I 

29 

9 

0 

18.0 

47.37    „ 

55.2  ^, 

4°7,, 

^9-^  „ 

4789    , 

34-4  ,„ 

10.33  „ 

56.6 

28.0 

47.46    9 

53.1 1\ 

4.31  '* 

66.9  ll 

47-95    * 

3'-5  ll 

10.45 

56.5    ' 

Aug.  7.0 

47.58  " 
47-74  \l 

51.0=" 

♦•63  ^ 

64.2  '7 

48.06  " 

28.6  '9 

10.60  '5 

56.3    ' 

16.9 

49.0  ° 

5°4  1' 

^'•5  ll 

48"  '^ 

25-9  ll 

10.78  '8 

56.1    ' 

26.9 

47-93  '' 

47-3    I 

S.52  t' 

58-9    ! 

48.42  ='° 

'3-4  ^ 

10.99  " 

55.8    3 

22 

»4 

55 

24 

25 

22 

23 

5 

Sept.  5.9 

^■^^  .^ 

45-9  ,„ 

7-36  ;7 

56-5  „ 

4867  ,„ 

21.2 

11.22 

55-3    . 

15.9 

48.39  11, 

44-9'° 
44-3    ! 

54-3 : 

48.96  ^9 

19.5   \l 

".48  ^! 

54.7    t 

25.8 

48.66  *7 

52.4  9 

49.28  ll 

18.3   " 

"•76'^ 

53-9 

Oct.   5.8 

48.95  '' 

44-1    , 

8.08  7^ 

5°-7    ! 

49.63  3^ 

^77    ? 

12.06  30 

530    9 

15.8 

49-26  3' 

44-4    I 

8-83  ^5 

49.4  '3 

50.01  38 

17.6  ; 

12.37  3' 

52.0 

32 

9 

77 

9 

39 

5 

33 

II 

25.7 

49.58 

45-3  „ 

9.60 

48.5     , 

50.40  . 

18.1 

12.70 

50.9 

Nov.  4.7 

49.91  33 

4^-7    * 
48-5  '' 

10.39  ,' 

48.0    5 

50.80  4° 

^^•3  ll 

13.04  34 

49-7 : 

14.7 

50.23  l^ 

"•'7'! 

47-9    ' 

51.1939 

21.1 '» 

»3-38  34 

48.4    ' 

24.7 

50.54  ^' 

50-6 

"-93;, 

48.3    t 

51.56  37 

^3-4  ll 

13.71  33 

47» 

Dec.  4.6 

50-84  1° 

53-1    ' 

"•65 1! 

49-1 ,; 

51.90  3* 

26.2  ^« 

14-03  3' 

46.0  " 

27 

27 

66 

»3 

31 

32 

30 

II 

14.6 

51. II 

55-8  ,„ 

^331  ,, 

5°-4    , 

5*-2i  ,A 

29.4  ,, 

14-33  ,. 

44-9 

24.6 

5^-34  11 

58-7  ^' 

13.88  57 

5^-47  !^ 

32.8  34 

14.60  ll 

44-0   ? 

34-6 

51.53  '' 

61.6  ^9 

14-35  "^^ 

540 

5^-67 

36.4  ^' 

14-83  '3 

8 

43-2 

Sec  'J,  Tan  S 

1.095           -0.446 

2.757      +2.570 

1.468 

-I -075 

1.051              ^.323 

Mean  Place 

4y-763     59".87 

4M79     63".58 

49«.298     37".oi 

io».oi9     5o".24 

D'^  a,  Dm  a 

-0.01         -0.02 

+0.06         +0.09 

-0.02         -0.04 

-fO.OI            40.0I 

l>^6,l>u^ 

-0.2 

+0.9      1 

-0.2 

40.9     1 

-0.2 

^.9       1 

-0.2 

■to.d 

[Bph  xa] 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Bradley  1147. 

20  Pappis. 

/3  Cancrl. 

81  Lyncis. 

Mag.  5.7 

Mag.  5.0 

Mag.  3.8 

Mag.  4.4 

Mean  Solar 

Data 

Right 

Declina- 

Right 

Declina- 

Right 

Declina-  | 

Right 

Declina- 

Ascension. 

tion  N. 

Ascension. 

tion  S. 

Ascension. 

tion^ 

I. 

Ascension. 

tion  N. 

h       m 

0        ' 

h       in 

0        • 

h       m 

e 

* 

h       m 

0       * 

8     8 

+  76     I 

IP 

8    9 

-I53I 

8    II 

+  9- 

27 

8    16 

+4328 

Jan.    0.6 

8 

36.12 

3^-4  ,, 

ft 
18.10 

12. 1 

8 

45-47  .„ 

32.0 

8 

50.42    , 
50.68  '^ 

*7-5    „ 

10.5 

36.69   " 

38.9  '5 

18.27  ]l 

»4-6  It 

45-66    9 

30.9 

II 

18.4   ' 

20.5 

37.08    39  41.6 '7 

18.39  " 

17.0  '4 

45-80  '4 

29.9 

10 

50.87  '9 

»9-5 

30.5 

37.28    '°  44-4  !^ 

18.46    I 

19.2  " 

10 

45.90 

29.1 

8 
6 

51.00        ^ 
51.06 

20.8  '3 

Feb.  9.5 

37-30 

47-3    ' 

18.48    ' 

«T      /»      20 

21.2 

45-94    , 

28.5 

22.2  '4 

17 

28 

3 

17 

4 

0 

15 

19.4 

37-^3    ,, 

50.1  ., 

18.45    , 

22.0 

45-93    , 

28.1 

51.06 

^3-7  ,^ 

29.4 

36.79  34  52.7  - 1 

18.38    7 

24.4    ^ 

45-88    5 

27.9 

2 

50.99     J^ 

"s-^  1 

Mar.  10.4 

36.30   *9 
35.69    ^' 

56.7  ^ 

18.27  " 

25.6    " 

45.79    ' 

27.8 

I 

50.87     ]l 

5°-7i    ' 

26.5    4 

20.3 

18.13    4 

26.5       ^ 

45.67    ' 

27.8 

0 

27.8  '3 

303 

34.^9    1° 

58.1  '4 

17.98  li 

27.0       I 

45-53  ., 

28.0 

2 

50.52  '^ 

28.8  'I 

75 

9 

16 

2 

15 

3 

21 

8 

Apr.  9.3 

3424    „ 

59.0 

17.82 

27.2 

45-38 

28.3 

M 

50.31  ^^ 

29.6 

19.3 

33-47   " 

59.3    I 

17.65  \l 
17.49  ^ 

27.1 

45-23  J 

28.6 

3 

50.09 

30.1     ^ 

29.2 

32.72    " 
32-03   ll 
3^-4'      " 

59.1     „ 
58.3    * 

26.8    3 
26.2    * 

45.09    * 

28.9 

3 

49.89  '« 

49-7^ 
49.55  '° 

30.3     , 

May   9.2 

17-34  J 

44-97  ,„ 

29.3 

4 

30.2 
29.9     I 

19.2 

57.1    " 

17.22  " 

25.3 ,: 

44-87  '° 

29.7 

4 

52 

17 

9 

II 

0 

5 

12 

29.2 

30.89 

554  „ 

17-13    , 

24.2 

44.79        . 

30.2 

49.43    g 
49.35     . 

29.3     0 
28.5     ® 

T  T 

June  8.1 

30.48    4' 

53-3    ! 

17.06     ' 

22.9  ^ 

44.74       I 

30.7 

5 

18.1 

30.21       ' 

50.9  '* 

17.02      ^ 

21.4  '5 

44.72        ^ 

31.2 

5 

49.31    ^ 

27.4  " 

28.1 

30.07    '4 

*»-3  ^ 

17,02      ^ 

^9»    8 

2 
44.74      ^ 

31.7 

5 

0 
49.31 

26.2   " 

July  8.0 

30.08      ' 
15 

17.05      ^ 

44.79      g 

32.2 

5 
5 

49-36    5 
10 

24.8  '4 
15 

18.0 

30.23 

42.5  , 

17.11 

16.2 

44.87 

32.7 

49.46 

=^3-3  ,6 
21.7 

28.0 

30.52    ^^ 

39-4  \' 

17.20    9 

14.5  ]i 

44.98   " 

33.1 

4 

49.60  ^ 

Aug.  7.0 

30.95  T^ 
32.19  11 

3^-4   ; 

17.33  '3 

12.8  '7 
II.2   '^ 

45.12    4 

33.4 

3 

49.78  ll 

20.0    I 

^         Tn 

16.9 

33-5  J 
30-7  *^ 

17-48    5 
17.66  '^ 

45-29  ,„ 

33.6 

^ 

50.00 

18.4    ^^ 

26.9 

9-9  !' 

4548  It 

33.7 

I 

50.25  ^^ 

16.7  ^ 

78 

26 

21 

10 

22 

I 

29 

17 

Sept.  5.9 

32 -97   „g 

28.1 

'7-87  ,, 

8.9 

45.70 

33.6 

50.54  „ 

15.0 

159 

33-85 ;! 

^57  '4 

18.11  ^4 

8.2     7 

45-94  ,^ 

46.20  ;^ 

33.3 

3 

50.86  32 

^3-3  \l 

II.7 

25.8 

34-82   97 

23.6  ^' 

^^•37  It 

7-8  :t 

32.8 

5 

51.21 35 

Oct.    5.8 

35.86  °4 

21.9  '7 

18.65  f 

7-8    ° 

46.48  ll 

32.1 

7 

5' -58  in 

10.2  '5 

15-8 

36.95  "^ 

20.5  ^4 

18.95  f 

8.3    5 

46.78  3^ 

31.2 

9 

5^-98*° 

8.8  '4 

1X3 

9 

31 

9 

32 

II 

42 

12 

25.7 

38.08 

19.6 

19.26 

9-2  ,, 

47.10 

30.1 

52.40^^ 

7.6 

Nov.  4.7 

39.23'!^ 

19.1     5 

19.57  ,' 

10.5    3 

47.43  ^^ 

28.8 

13 

52.83  43 

6.6 '2 

14-7 

^^•37  ^ 

19.1     ^ 

19.89  I] 

12.2  '7 

47.76  ^^ 

27.4 

14 

53.26  11 

24.7 

41.46^^ 

19.6    5 

20.20  ^ 

^4-^  T. 

48.08  ^^ 

25.9 

15 

53.68  4^ 

Dec.  4.6 

4^-49 '1^ 

20.6  ^^ 

20-50  ^fl 

^^•5    i 

48-39  ^' 

24.4 

15 

54.09 :' 

4-9    ? 

94 

15 

28 

25 

29 

15 

38 

I 

14.6 

43-43    0 

22.1 

20.78 

19.0 

48.68  ^ 

22.9 

54.47 ,, 

5-0    , 

24.6 

^     82 
4425    ° 

24.0  ^9 

21.02  ^4 

48.94  f 

21.5 

14 

54.82  35 

5-3    3 

34.6 

44.92    ^7 

26.2  " 

20 

21.22 

24.2 

49.16  " 

20.2 

13 

55.12  3 

6.0    7 

Sec  rf.  Tan  rJ 

4,142       +4.019 

1.038        -0.278 

1. 014     +0.167 

1.378    +0.948 

Mean  Place 

30'.97o    36". 62 

I7».282     20"  .96 

44-.637     26".74 

49'.050     i6".6o 

jy^  a.  Dm  a 

40.09  *      +0.14 

-0.01          -O.OI 

0.00         +0.01 

40.02         +0.04 

D^  6,  D»  6 

-0.2 

40.8 

-0.2 

40.8 

-0.2 

+0.8 

-0.2 

40.8 

[Eph  za] 
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d^  Cancrl. 

B  AxgtLS, 

80  Xonocerotis. 

0  iTniae  Xa}otU. 

Mean  Solar 

Mag.  5.9 

Mag.  1.7 

Mag.  4.0 

Mag.  3.5 

Date. 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

i 

Right          Declina- 

Ascension. 

tion  N. 

Ascension. 

tion  S. 

Ascension. 

tion  S. 

Ascension. 

tion  N. 

h       m 

0 

* 

h       m 

0        1 

h       m 

0        f 

h       m 

0       * 

8    18 

+  18. 

36 

8    20 

-5913 

8    21 

-336 

8    22 

+  61      0 

Jan.    0.6 

s 

20.51 

9f 

59.2 

8 

44.26 

9f 

18.8 

S 
16.63 

If 

60.2 

s 

60.17 

09 

47.1 

10.5 

20.72  ^l 

58.5 

7 

44.44  ° 

22.6  38 

16.82    '9 

^'■'  \l 

60.53  ^^ 

48-8  11 

20.5 

20.88  '^ 

58.1 

4 

10 

44.54 

26-4  ll 

16.96  '4 

63-9    ' 

60.80  ^7 

50.8  *° 

30.5 

20.99  " 

57.9 

2 

44-55    ' 

30.2  38 
33.8  3« 

17.06  '° 

^5-5    ! 

60.97  '^ 

53.0  11 

Feb.   9.5 

21.04   ^ 

57-9 

0 

44.48  ^1 

17.10    4 

66.9  ^ 

61.04     7 

55.3  '3 

0 

I 

15 

33 

I 

12 

2 

23 

19.4 

21.04 

58.0 

44.33 

37-1  ,„ 

17.09 

68.1 

61.02 

57.6 

29.4 

21.00   ^ 

58.2 

2 

44.10    I 

17.04  5 

69.0    9 

60.91  " 

^«  Q    22 

59-8  ^^ 

Mar.  10.4 

20.91    ^ 

58.5 

3 

43.81  l\ 

16.95 ,; 

69.7    7 

60.72  '9 

61.8  "^ 

20.4 

20.79  " 

58.9 

4 

43.48  11 

44.9  " 

16.84  " 

70.2     5 

60.46  '^ 

^3-5 :! 

30.3 

20.65  "^ 

59.4 

5 

43.11  11 

46.6    7 

16.70  '4 

70.4    „ 

60.15  ^' 

64.9  '^ 

15 

4 

39 

»3 

15 

0 

34 

10 

Apr.  9.3 

20.50 

59.8 

42.72 

47-9    , 

16.5s  „ 

70.4    , 

59.81 

65.9  , 
66.5  ^ 

19.3 

20.35 ,; 

60.2 

4 

42.32  ^ 

48.6    I 

16.40  "5 

70.2     ' 

59.47  ^^ 

29.2 

20.20  ^ 

60.6 

4 

41.93  ^g 

48.8    I 

16.26  '* 

69.9    ^ 

59.13  r 

66.7  ' 

May  9.2 

20.07  '^ 

60.9 

3 

^'•55  36 

4^-^9::, 

48.4    ^ 
47.6  ., 

16.13  '3 

69.4  i 

68.8    ^ 

58.81 3^ 

66.4  3 

19.2 

19.96  " 

61.2 

3 

16.02  " 

58.53  '* 

65.6  ^ 

8 

2 

33 

J3 

9 

8 

23 

11 

29.2 

19.88     ^ 
19.82     I 

61.4 

40.86 

40.58 '! 

44-5  ^^ 

1593     , 
15.87    t 

68.0 

58.30 

64.5  ,^ 

June  8.1 

61.5 

I 

^7-^  ,0 

58.13  ^ 

63.0  5 

18.1 

19.80    ^ 

61.6 

I 

40.35 ,« 

^^  ^  22 
42.3  ,^ 

15.84    3 

66.J  "» 

58.02 " 

61.2  *8 

28.1 

19.81     \ 

61.6 

0 

40.17  \l 

So  ^ 

370  ,^ 

30 

15.84    ^ 

65.0  " 

57.98  * 

•./x  .*  20 

July   8.1 

19.86    5 

61.6 

0 

I 

40.05  ^ 

15.87    I 

63.8  '^ 
12 

58.00  ^ 
9 

.-»  ^  22 

57°  24 

18.0 

^9.94  _ 

61.5 

40.00 

34-0 

^5.93  ,„ 

62.6 

58.09 

54.6  „ 

28.0 

20.06  " 

61.4 

I 

40.02  I 

30.9  „ 

16.03    ° 

6^-5  " 

58.25  •* 

52.1 11 

Aug.  7.0 

20.20  ^^ 

61.2 

2 

40.10  J 

27.8  3' 

16.15  \\ 

60.5'° 

58.48  ^3 

49-6  ^ 

16.9 

20.37  ^^ 

60.9 

3 

40.24  J 

24.8  11 

16.30  '5 

59.6   I 

58.76  f 

47-1  !' 

26.9 

20.57  '^ 
22 

60.4 

5 
6 

40.45  ,3 

22.0  =■« 

25 

16.47  11 

20 

58.8    « 

59.10  34 
40 

44.6^5 
24 

Sept.  5.9 

20.79  ,, 

59.8 

M 

40.73  .  . 

'9-5  2, 

16.67 

58.3    . 

59-5°  ^, 

42.2 

15.9 

21.04 

59.1 

7 
8 

41.07  ll 

15-8  '* 

16.90  *3 

58.1    ' 

59.95  *f 

4°o  ,. 

25.8 

21.31  ^7 

58.3 

41.46^^ 

^7.15  ^^ 

58.1    ° 

60.44*; 

37-9  " 

Oct.    5.8 

21.61  3° 

57.3 

10 

41.89^3 

14.8  '° 

^7.42  ,^ 

58.5  ! 

60.97  53 

36.1  '« 

15.8 

2I.Q2  *^* 

56.2 

II 

42-35  t^ 

H-4  : 

^77^ ,; 

59-2 ,; 

61.53  ^'^ 

34.5  't 

32 

12 

49 

3 

3» 

10 

59 

13 

25.8 

22.24  ,, 

55.0 

42.84 

"4-7    „ 

18.02 

60.2 

62.12 

33-2 

Nov.  4.7 

22.58  ^^ 

53.7 

13 

43-34  ,° 

15-6    ' 

»8-34  11 

61.6  '4 

632 :« 

62.73  j; 

32.3    I 

14.7 

22.92  ^"^ 

52.4 

13 

43.83  ^l 

»M  11 

18.66  3=» 

63.34  ^ 

31.8    5 

24.7 

23.26  ^^ 

51. 1 

13 

44.29  4 

»9.3    ! 

^8-97  ^' 

^5°  ! 

63.94 1! 

31.7.' 

Dec.  4.6 

23.59  ^^ 

49.9 

12 
II 

44.72  J^ 

22.0       ' 

31 

19.28  3' 
28 

66.9  '9 
21 

64.5.  ^j 

32.0    3 

14.6 

23.90    . 

24.18  ^; 

48.8 

45.10 

25.^     « 

^956  ^^ 

^9-o  „ 

65.05  _ 

32.7  ,. 

24.6 

47.8 

10 
8 

45.41  I] 

28.6   35 

19.81  ^5 

71.1  " 

65.53  f. 

33.8 

34.6 

24.42  ^^ 

47.0 

45.65  ^^ 

32.3    ^^ 

20.03 

73.1  '*' 

6594  *' 

35.3  '« 

Sec  rf,  Tan  6 

1.055  +0.337 

1.954      -1.679 

1.002            -0.064 

2.064     +1.805 

Mean  Place 

I9*.620    55".40 

42*.545     33".84 

I5-.870    67".34 

57-.868    47".96 

D'^  a»  Dw  a 

40.0I             40.01 

[ 

-0.04         -0.06 

0.00           0.00 

40.04         +0.07 

Df(J,D«<J 

-0.2 

40.8 

-0.2 

40.8       1 

-0.2 

40.8        1 

-0.2 

40.8 

[Cph  13] 


APPARENT  PLACES  OF  STAES,  1912. 


359 


FOR  THE.  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.  0.6 
10.5 
20.5 

30.5 
Feb.  9.5 

19.4 

29.4 

Mar.  10.4 

20.4 

303 

'  Apr.  9.3 

193 
29.2 

May  9.2 
.    192 

29.2 

'  June  8.1 

18.1 

28.1 

July   8.1 

18.0 
28.0 
'  Aug.  7.0 
16.9 
26.9 

Sept.  5.9 

15.9 
25.8 

Oct.    5.8 
15-8 

25.8 

Nov.  4.7 

14.7 

24.7 

Dec.  4.6 

14.6 
24.6 
34.6 


d  CliamseleoiitlB. 

Mag.  4.3 


Right 

Ascension. 


26 

7 
12 


h      m 
8    23 

s 

22.25 
22.51 

22.58 
22.46 

22.16  30 

47 
21.69 
21.06 
20.30 
19.44 
18.50 


Declina- 
tion S. 


63 
76 

86 

94 
100 


^750  ,^, 
15-43  '°'^ 

102 
14.41 


Sec  <5,  Tan  d 
Mean  Place 


B'^  a,  D«a  a 


13.44 

12.54 
11.72 

11.00 

10.41 

9.96 

9.66 

9.52 

9.54 

9-73 
10.09 

0.60 
1.26 
2.05 
2.94 

3.91 

4.92 

5.93 
6.92 

7.85 
8.68 

9.38 

9-93 
20.30 


-77  II 

47.0 
50.7  g 

58.3  ^ 

62.0  37 

35 

^5-5  „ 

68.7  3* 
71.6  '9 
74.1  '' 

76.1 


Groombrldge  1460. 
Mag.  6.0 


97 
90 

82 
72 
59 
45 
30 

14 

2 

19 
36 

51 

66 

79 
89 

97 

lOI 
lOX 

99 

93 

83 
70 

55 
37 


77.6 
78.6 
79.1 
79.0 
78.4 


20 
15 


10 

5 
I 

6 

II 


16 
20 

24 


77.3 

75-7 
73.7 

7^*^   27 

68.6  ^7 
30 

65.6 

62.5 

59-3 
56.2 

53.3 


50.6 

48.3 

46.5 
45.2 

44-5 


31 
32 

31 
29 
27 


23 
18 

13 

7 
o 


6 

13 
19 


44-5 

45.1 
46.4 

48.3  ^^ 

50.8  '5 

29 

53.7 
57.0  II 
60.6  3^ 


4.514      -4.402 
I7*.853     63".66 


Right 
Ascension. 


-0.09 
-0.2 


-0.17 
40.8 


h   m 

8  27 

s 
3.19 
3.45 
3.65 
3.78 
3.85 


26 
20 

13 

7 


3.86 
3.81 
3-71 
3.57 
340 

3-22 

3.03 
2.85 

2.68 
2.53 

2.42 

2.34 
2.30 
2.30 

2.34 

2.42 

2.54 
2.69 

2.88  '9 

3'37 
3.66  ^9 

3.98  ^' 

4.33 
4.69 


5 
o 

4 

7 
8 

9 
8 

7 
5 
I 

8 

4 
o 

4 
8 

12 
15 


35 
36 

38 


40 
40 
40 


5.07 
547 
5.87 
6.27 
6.66  39 
37 

7.03  „ 
7.36  33 
7.65  '^ 


Declina- 
tion N. 


+  3818 


69.0 

69.5 
70.2 

71.2 
72.3 

73-5 
74.8 
76.1 
77.2 
78.2 

79.0 
79.6 

79.9 
80.0 

79.9 

.79.5 
78.9 

78.1 

77.1 

76.0 

74.8 

73.5 
72.1 

70.6 

69.0 

67.5 

65.9 
64.4 

62.9 

61.4 

60.0 
58.8 
57.8 
57.0 

56.4 

56.1 
56.1 
56.4 


5 

7 
o 

I 

2 

3 

3 
I 

o 

8 

6 

3 
I 
I 

4 

6 
8 
o 
I 
2 

3 

4 

5 
6 

5 

6 

5 
5 
5 
4 

2 
o 
8 
6 

3 

o 

3 


ff  Canorl. 

Mag.  5.5 


Right 
Ascension. 


1.275        40.790 
ii«.989     68".i8 


h       m 

8    27 

s 

38.23 

38.45 
38.62 

38.74 
38.81 


22 

12 

7 


38.82 

38.78 
38.70 

38.59 
38.45 


4 
8 

II 

14 
15 


38.30 

38.15 
38.00 

37.86  '^ 

II 

37.75  \ 


15 
15 


37.66 
37.60 

37.57 
37.58 
37.62 


6 

3 
I 

4 
7 


37.69 
37.80 

37-93 
38.09 
38.28  '9 


II 

13 
16 


40.02 
-0.2 


40.03 

40.8 

[Eph  It] 


38.50 

38.75 

39.02 

39.31 
39.63 

39.96 

40.30 
40.65 
40.99 

41.32 


41.64 

41.93 


22 

25 

27 
29 

32 

33 

34 
35 
34 
33 
32 

29 


42.1 


8^5 


Declina- 
tion N. 


+  2044 


29.8 

29.3 
28.9 

28.8 

28.9 

29.2 

29.5 
29.9 
30.4 
30.9 

31.4 

31.9 

32.3 
32.6 

32.8 

33.0 
33.1 
33.1 
33.0 
32.8 

32.6 

32.3 

31.9 

31.4 
30.8 

30.1 

29.3 
28.3 

27.2 

26.0 

24.8 

23.5 
22.1 

20.8 

19.6 

18.5 
17.6 
16.9 


5 

4 
I 

I 
3 

3 
4 
5 
5 
5 

5 
4 

3 

2 

2 

I 
o 
I 

2 
2 

3 

4 

5 
6 

7 

8 
o 
I 

2 
2 

3 
4 

3 

2 

I 

9 
7 


Oroombrldge  1446 

Mag.  6.3 


Right 
Ascension. 


8 


m 


29 

8 
61.37 
61.94 
62.36 
62.62 
62.71 


1.069 

37*-337 


■K3-379 
26".64 


40.0I 
-0.2 


40.02 
40.8 


62.64 
62.42 
62.06 
61.58 
61.01 

60.39 

59.74 
59.09 
58.47 
57.91 

57.42 
57.03 
56.75 
56.58 
56.52 

56.59 
56.78 

57.09 

57.51 
58.04 

58.67 

59.39 
60.19 

61.06 

61.99 

62.96 
63.96 
64.97 

65.95 
66.89 

67.76 

68.54 
69.20 


Declina- 
tion N. 


57 
42 
26 

9 

7 

22 

36 
48 

57 
62 

65 

65 
62 

56 

49 

39 
28 

17 
6 


+  73  55 
It 

76.2 

78.5  '^ 
81.0^5 

86.5  ^^ 

89.2 
91.8 
94.2 

96.3 
97-9 

99.0 
99.6 

99-7 
99.2 

98.2 

96.8 

95.0 
92.8 

90.3 
87.5 


27 

26 

24 
21 

16 

II 

6 
I 

5 
10 

14 

18 
22 

25 
28 

29 


19 
31 
42 
53 
63 

72 
80 

87 
93 
97 

100 

lOI 

98 

94 
87 

78 
66 


84.6 
81.6  3° 
78.6  3° 

75.6 
72.6 


30 
30 
28 


69.8 
67.2 
64.9 
62.9 
61.2 

59.9 

59-1 

58.7 
58.8 

59.4 

60.5 
62.1 
64.0 


26 

23 
20 

17 
13 

8 

4 
I 

6 

II 

16 
19 


3-615   +3.473 
56".962  78".i8 


40.07 
-0.2 


40.14 

40.8 
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S  Hydrse. 

(T  Hydrse. 

y  Cancri. 

^  Cancri. 

Mean  Solar 

Mag.  4.2 

Mag.  4.5 

Mag.  4.7 

Mag.  4.2 

Date. 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Deelina- 

Ascension. 

tion  N. 

Ascension. 

tion  N. 

Ascension. 

tion  N. 

Ascension. 

tionN. 

h       m 

0 

f 

h       m 

0 

* 

h       m 

e 

t 

h       m 

•      • 

8    32 

+  6 

ff 

0 

8    34 

+  338 

8    38 

+  21  46 

8    39 

+  1828 

am 

Jan.    0.6 

8 
60.69 

45.9 

m 

■ 

10.29 

695 

"•65  „ 

70.9 

6 

42.03 

WW 

45-1    g 
44-3    , 

I0.6 

60.90^^ 

44.4 

15 

10.50  ; 

68.0 

15 

12.88  '3 

70.3 

42.26  'I 

20.5 

61.06    '^ 

43- 1 

13 

10.66  '^ 

66.6 

14 

13.07 '' 

70.0 

3 

42.44  ^ 

43.8   * 

30.5 

61.17    " 
61.23        J 

42.1 

10 

8 
6 

10.78  " 

10.84 

I 

65.4 

12 

1*^ 

13.20  '^ 

69.9 

I 

42.57  ^t 

43-5    \ 

Feb.  9.5 

41.3 

64.4 

10 

8 

13.27  ; 

70.0 

I 
3 

42.64    7 

43-4    , 

19.4 

61.24 

40.7 

m0 

10.85    ^ 

63.6 

6 

13.29 

70.3 

%^ 

42.66 

43-5    _ 

29.4 

61.21        I 

40.2 

5 

10.81    4 

63.0 

13.26  ^ 

70.7 

4 

42.63    I 

43-7    , 

Mar.  10.4 

61.13     ,J 

39.9 

3 

10.74  ,^ 

62.7 

3 

13.19 ,; 

71.2 

5 

42.56     7 

44-1    * 

20.4 

61.02    " 

39.8 

I 

10.64 

62.5 

2 

_  _  __  10 
13.09 

71.8 

0 

6 

42.46    ° 

44-5    * 

30.3 

60.89    ^^ 

39.9 

I 

10.51  |3 

62.5 

0 

12.96  ]l 

72.4 

4'-34  " 

45.0   \ 

13 

2 

«4 

I 

15 

6 

14 

5 

Apr.   9.3 

60.76 

40.1 

10.37  ,  . 

62.6 

12.81 

73.0 

42.20 

45.5    . 

19.3 

60.62     '^ 

40.4 

3 

10.23  J 

62.8 

2 

12.66  '5 

73.5 

5 

42.05  '5 

46.0   \ 

29.3 

60.48    '^ 

40.8 

4 

10.09 

63.1 

3 

12.51  '5 

73.9 

4 

41-90  ,^ 

46.4    ♦ 

May  9.2 

60.35  ;^ 

41.2 

4 

9.96  '^ 

63.6 

5 

12.37  '1 

74.2 

3 

41.77  ,: 

46.8    4 

19.2 

60.24 
9 

41.7 

5 
5 

9.85  *; 

64.2 

6 
6 

12.25 

74.5 

3 

2 

41.65 '; 

47-1    \ 

29.2 

60.15  . 
60.09 

42.2 

6 
6 

9.76 
970  ^ 

64.8 

6 

7 

12.16 

ay 

74-7 

#^ 

41.56  g 
41.50 

47-3    - 

June  8.1 

42.8 

65-4 

12.09  ; 

74.7 

0 

47.5    ' 

18.1 

60.06  ^ 

43.4 

9.66  4 

66.1 

7 

0 

12.06  3 

74.7 

0 

41.47  , 

47.6   I 

28.1 

60.06  ° 

44.1 

7 
6 

6 

9.66  ° 

66.9 

8 

12.06  ° 

74.6 

I 

41.46  ' 

47.6   \ 

July  8.1 

60.09  5 

6 

44.7 

9.69  3 

67.6 

7 
7 

12.09  ^ 

74.4 

2 
3 

41.48 1 

47-5    1 

18.0 

60.15     _ 

45.3 

9.75  . 
983  „ 

68.3 

p 

12.15  „ 

74.1 

41.54  „ 

47-4    - 

28.0 

60.24 

45.8 

5 

69.0 

7 

12.24  9 

73.7 

4 

4163  9 

47-2    , 

Aug.  7.0 

60.35  " 

46.3 

5 

9.94 ,, 

69.6 

6 

12.37  ,^ 

73.2 

5 
6 

41.7s 

46.9   \ 

17.0 

60.49  ! 

46.7 

4 

10.08  '4 

70.1 

5 

Ufa  •« 
12.70 

21 

72.6 

41.90 1 

42.08 " 
21 

46.5    \ 

26.9 

60.66  ^7 
20 

46.9 

2 
0 

10.25  '^ 
so 

70.4 

3 
I 

71.9 

7 
8 

46.0   5 

Sept.  5.9 

60.86 

46.9 

»o-45  „ 

70.5 

"•9^  ,^ 

71. 1 

42.29  „ 

45.4   g 
44-6  _ 

15.9 

61.08 " 

46.7 

2 

10.67  " 

70.4 

I 

70.2 

9 

42.78  ii 

43.06  "8 

25.8 

61.33  '^ 

46.2 

5 

10.91  11 

70.1 

3 

69.1 

II 

43.6  ^ 

Oct.    5.8 

61.60^7 

45.5 

7 

11.18*7 

695 

6 

13.70  l^^ 

67.9 

12 

42.5  " 

15.8 

61.90  3° 

44.6 

9 

"•47  '' 

68.6 

9 

14.01  3 

66.6 

13 

43.36  30 

4'-3  " 

31 

II 

31 

II 

33 

13 

32 

«3 

25.8 

62.21 

43-5 

"•78 

67.5 

14.34  „ 

65.3 

43.68 

40°  ,^ 

Nov.  4.7 

62.53 11 

42.1 

14 

12.10  3' 

66.1 

14 

14.69  35 

63.9 

14 

44.02    ^^ 

38.6    4 

14.7 

62.86  33 

40.5 

16 

12.43  l^ 

64.6 

15 

15.05  f^ 

62.5 

14 

44.37  z 

37.1  \\ 

24.7 

63.18  3» 

38.9 

16 

12.75  , 

62.9 

J7 

15.40  ^^ 

61. 1 

14 

44.71  ^t 

35-6    ! 

Dec.  4.7 

63.49  ^'' 

37-2 

17 

13.06  3' 

61. 1 

18 

'5-74  ^t 

59.9 

12 

45.04  ^^ 

34.2    ♦ 

30 

17 

30 

18 

32 

II 

32 

12 

14.6 

63.79  ,„• 

35.5 

^3.36  „ 

59-3 

—  0 

16.06 

58.8 

^536  ^^ 

33.0  „ 

24.6 

64.06  ="7 

33.8 

17 
16 

13.63  ^^ 

57-5 

18 

16.35  11 
16.61  '<* 

57.8 

10 

Mm 

45.66  30 

31.9    _ 

34.6 

64.30  ^^ 

32.2 

13.86  '3 

55.8 

17 

57.1 

7 

45.91  ^ 

310   ^ 

Sec  ^5,  Tan  cJ 

1.006 

40,105 

1 .002             40.064 

1.077           40.400 

1.054       ■K>.334 

Mean  Place 

59-.929    4o".48 

9"-552     63".76 
0.00           0.00 

ii».770    68".25 

* 

4X«.i87    42".03 

D  V  S  Dm  a 

0.00           0.00 

+0.01            4O.03 

40.0I             40.0I 

T>^  cJ,  D«  rf 

-0.2 

40.8 

1 

-0.2 

40.8 

1 

-0.3 

40.8 

-0.3 

4o.a 

[Bph  13] 
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a 

Pyiidlii. 

1  Oanozi. 

£  Hydm. 

^  Axffts. 

Mean  Solar 

Mag.  3.7 

Mag.  4.2 

Mag.  3.5 

Mag.  2.0 

Date. 

RiRht 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Aeceosion. 

tion  S. 

AKenaion. 

tion  N 

t. 

Aiceasion. 

tion  N. 

Ascension. 

tion  S. 

h       ] 

m 

e           r 

h       m 

0 

* 

h       m 

0 

f 

h       m 

0      t 

8    40 

-3251 

8    41 

+  29 

4 

8    42 

+  6, 

IP 

^^ 

8    42 

-5422 

Jan.   0.6 

8 
4.15 

54.9  „ 

2353  ,  . 

58.1 

7-78  „ 

37.4 

8 

^7-53  ,, 

53-1  , 

I0.6 

4.35 

20 

58.2  33 

^3-77  ,* 

58.0 

I 

8.00" 

36.0 

14 

17.74^ 

56-8  37 

20.5 

4.49 

K 

61.4  \\ 

23.97     ^ 

58.1 

I 

8.17  '7 

34.8 

12 

17.88  '^ 

60.6  38 

30.5 

4.58 

9 

^•5  ^0 

24.12  *5 

58.4 

3 

8.29  " 

33.7 

II 

0 

17.95    \ 

64-3  " 

Feb.  9.5 

4.61 

3 

2 

^7-4  11 

24.20 

2 

59.0 

0 

7 

8.36     7 

32.9 

8 
6 

17.94    3 

67.9  36 
34 

19.4 

4.59 

m 

70.1 

24.22 

59.7 

8 

8.38 

32.3 

M 

17.86 

71-3  „ 

29.4 

4.52 

7 

7^-5  It 

24.19     3 

60.5 

8.35     \ 

31.9 

4 

T  C 

17.71  '^ 

??1  '« 

77.2 

Mar.  1 0.4 

4.40 

1  2 

74-5  '° 

24.12     7 

61.4 

9 

31.7 

2 

^7-50  \\ 

20.4 

4.25 

15 

76.2    7 

24.01 

62.3 

9 

0 

8-'9    : 

31.6 

I 

»7-24  ^f 

79-5    f 

30.3 

4.08 

17 

77.5  'I 

2387    4 

63.1 

8 

8.06  '3 

31-7 

I 

16.95  '' 

81.4  "> 

19 

9 

16 

7 

13 

2 

31 

14 

Apr.  9.3 

3.89 

78.4    , 

2355 ,! 

23-39    t 

63.8 

6 

7-93  „ 

31.9 

16.64  „ 

82.8 

19-3 

3.69 

20 

78.8    4 

64.4 

7-79    * 

32.2 

3 

16.31  33 

83.7    \ 

293 

3.49 

20 

78.8    ° 

64.9 

5 

7-65    t 

32.6 

4 

15.98  33 

84-1     4 

May  9.2 

3.30 

19 

78.5    ^ 

23-24  /. 

65.2 

3 

7.52    3 

33.0 

4 

15.66  3^ 

84.0    \ 

19.2 

3.13 

17 

77.8    7 

23.11   |3 

65.3 

I 

7.41  " 

33.5 

5 

15.36  3° 

83.4    f 

15 

II 

10 

0 

9 

5 

28 

II 

29.2 

2.98 

76-7  ,^ 

23.01 

65.3 

7-32 

34.0 

6 

»5.o8 

82.3  ,^ 

June  8.1 

2.86 

12 

75-3    t 

22.94  ; 

65.1 

2 

7-25  ; 

34.6 

H.83  ^l 

80.8  '5 

18.1 

2.77 

9 

6 

73-5    ' 

22.90  * 

64.8 

3 

7.21    * 

35.1 

5 

'4-63    ° 
14-47    t 

78.9  '' 

28.1 

2.71 

71-5   ° 

22.89  ' 

64-3 

5 

7.20    ' 

35.7 

6 

76-6  'i 

July  8.1 

2.68 

3 
I 

^•3^: 

22.91  g 

63.7 

0 
7 

7.23     3 

36.3 

0 

5 

14-36  \ 

74.0  '^ 
38 

18.0 

2.69 

66-9  „ 

22.97  ,„ 

63.0 

m 

7-28 

36.8 

\^ 

14.30 

71.2 

28.0 

2.73 

4 
8 

^4-4    i 

23.07  ° 

62.1 

9 

7-36    ' 

37.3 

5 

14.29       ^ 

^8-3  !' 

Aug.  7.0 

2.81 

62.0  '4 

23.20  3 

61.2 

9 

7-47  " 

37.7 

4 

14.34    „ 

65-3  ^° 

17.0 

2.93 

12 

59-8  " 

23-36  ]l 

60.2  ^ 

[O 

7.60   3 

38.0 

3 

14.45        ' 

62-4  !^ 

26.9 

3.08 

15 

57-8  ^° 

23-55  ', 

59-1  \ 

[I 

7-76  ^ 

38.1 

I 

^•^2  ^7 

59-6  ^» 

19 

18 

22 

[2 

19 

0 

22 

25 

Sept.  5.9 

327 

0  ^ 

56.0 

T  ^ 

23-77  „ 

57.9  , 

r  ^ 

7-95  .. 

38.1 

/% 

14-84  ,8 
15-12  "^ 

57-^  „ 

15.9 

3.50 

23 
26 

54-5  ^ 

24.02  ^ 
24-30  '^ 

56.6^ 

'3 

8.17  " 

37.9 

2 

55-0  ; 

25.8 

3.76 

53-5  '° 
52.9    ^ 

55.2  ] 

^4 

8.41  't 

37.4 

5 
8 

15.45  " 

53-3  ^ 

Oct.    5.8 

405 

29 

24.60  3° 

53.8^ 

14 

8.68  ^7 

36.6 

15.83  f 

52.2  " 

15-8 

4.36 

31 

52.9    ^ 

24.93  ^^ 

52.4  \ 

14 

»-97  '' 

35.6 

10 

16.24  t 

51-7    , 

33 

5 

35 

f5 

30 

12 

43 

I 

25.8 

4.69 

^  p 

53.4  „ 

25.64  3; 

50.9  , 

»  « 

9.27    ,^ 

34.4 

V      M 

16.67 

51.8 

Nov.  4.7 

5.04 

35 

54-5  " 

49.5 

^4 

9.59    f. 

33.0 

14 

_  ^ 

17.12  ^5 

52-5    ' 

14.7 

5.39 

35 

56-^  ^0 

26.01    ^' 

48.2  ^ 

t3 

9.92    ^^ 

31-4 

16 

^7-58  ;[^^ 

53-9  '* 

24.7 

5.74 

35 

58.1 !° 

26.38   11 

47.0  J 

t2 

10.25 

29.7 

17 

_  0 

18.02  ^4 

55-9 : 

Dec.  4.7 

6.07 

33 

60.6^5 

26.74   f 

46.0 

[O 

10.57    f 

27.9 

18 

18.43  to 

58-4  '5 

31 

39 

34 

8 

30 

17 

38 

30 

14.6 

6.38 

635 

27.08 

45-2 

^ 

10.87       0 

26.2 

^ 

18.81 

61.4 

24.6 

6.65 

27 

66.5  ^! 

27.40  ^^ 

44.6 

6 

28 
II. 15    ^^ 

24.6 

16 

"^2 

64.8  34 

34.6 

6.88 

23 

69.7  ^' 

27.68  ^^ 

44-2 

4 

11.39    ^^ 

23.1 

15 

19.39  '^ 

68.4  36 

Sec  *J,  Tan  d 

1. 19 1      -0.646 

1. 144       +0.55 

6 

1.007         -K).I1 

[8 

1.717     -1.396 

Mean  Place 

3'.329     67  ".26 

22-.546    56".78 

7«.042     32".3; 

r 

i6».243     68".77 

ly^a,  D.»a 

-o.oi         -0.03 

+0.01         40.02 

0.00            -K).©! 

-0.03         -0.06 

DfcJ,D„cJ 

-0.3 

'K>.8        1 

-0.3 

•K>.8 

-0.3 

40.8 

-0.3 

-K>.8 

[Bph  13] 
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APPARENT  PLACES  OP  STARS,  1912. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


(T"  Cancrl  (^mean). 

C  Hydrse. 

z  Ursse  Xajoris. 

a  Canoil. 

Mean  Solar 

Mag.  5.5 

Mag.  3.3 

Mag.  3.x 

Mag.  4.3 

Date. 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Decline* 

Ascension. 

tion  N. 

Ascension. 

tion  K. 

Ascensioa 

tion  N. 

Ascensioa. 

tionN. 

h     m 

0        t 

h     m 

0       t 

h       m 

0        ' 

h       m 

0         r 

8    48 

+  3054 

8    50 

+    616 

8    53 

+  4822 

8    53 

+  12  II 

IP 

Jan.   0.6 

53-74  ,6 
54-00 

48.7 

8 

45-34  ,, 

56.8 

t 
12.82 

74-3    „ 
75-^  ,! 

41-32  „ 

59-8  ^ , 

I0.6 

48.6  ' 

45-57  J 
45-75    ; 

55.3  5 

^3-14  '' 

41-55  \l 

58.7  ' ' 

20.5 

54"  ,\ 

48.8  I 

54.0    3 

13-39  ,„ 

76-3  " 

41.74  \l 

57-7  '° 

30.5 

54.37  'I 

49.2  ^ 

45.88  '3 

52.9  " 

13.58  \\  77.^  \i  1 

41.88  '4 
41.96    « 

57-0    I 

Feb.  9.5 

54.46    I 

49-9  ^ 

45-95    I 

52.0     9 

13-69  " 

4 

79-4 ;, 

56.5    ^ 

19-5 

54.49    , 

50.7  „ 

45.98 

5^-3    ^ 

=t3.73    , 

81.2 

83.0 ; 

41.99    , 

56.2 

29.4 

54.47    , 

51-6  9 

4596    , 
45-90    „ 

50.9    * 

13.70    3 

41.97    \ 

56.1     ' 

Mar.  10.4 

54.40  ,^ 

52-6  ,„ 

50.7    , 

13.61    9 

86.3  '^ 

41-92    I 

41.84  ! 

56. 1    ° 

20.4 

54.30    ° 

53-6  '° 

45-81    ' 

50.6    • 

13-46    f 

56.3    \ 

30.3 

54-^6  ^6 

54-5    I 

45-69 

13 

50.6    ° 

13-27  \\ 

^7.7  \\ 

41.72 " 
14 

56.6    3 
3 

Apr.  9.3 

54.00 

55-3    , 

45-56 

50.8 

13.06 

88.9  „ 

41-58 

56.9         . 

193 

53.83  \l 

56-0    7 

45-42    t 

51. 1     3 

12.83  ^^, 

89-8  ' 

41-44 ,; 

57.3       I 

29.3 

53.67  \\ 

56.5    \ 

45-29 ;, 

51.5     ^ 

12.60  ^3 

90.3  5 

41-31  3 

57-7    t 

May  9.2 

53.52  \\ 

56.8    3 

45-16  '3 

51.9     * 

"•39  " 

90.5  \ 

41.19  „ 

58.2    5 

19.2 

53-39  „ 

56.9    ' 

12 
45.04     ^ 

52.4     ^ 

"•»9'° 

90.3  , 

4»07  " 

58.6    ^ 

II 

0 

9 

5 

>7 

5 

10 

4 

29.2 

53.28 

56-9    , 

44.95     , 

52.9    g 
53.5    ° 

12.02 

89.8  . 
89.0  ,^ 

40.97  , 

59.0 

June  8.2 

53.20    ° 

56.7    ' 

44.88     7 

11.89  '3 

40.90  I 

59.4  ! 

18.1 

53-15    \ 

56.3    * 

44.84  ; 

54-^    e. 

11.80    9 

87-9    ! 

40.85  \ 

59.7  I 

28.1 

53-13    , 

55-7    ; 

44.83 

54.7    ^ 
55-3    ^ 

11.76    4 

»6-5    6 
84.9  '** 

»7 

40-83  * 

60.1  ^ 

July  8.1 

53-15    g 

55-0    I 

44.84  ' 
4 

11.76    ° 

4 

40.85  ^ 

60.4  3 
2 

18.0 

53.21 

54-2 

44-88 

55-8 

1 

11.80 

*3-2  ,„ 

40.90 

60.6 

28.0 

53.30    ' 

53-3  ,„ 

44-95  ,„ 

56.3    ^ 

"•«9  ,! 

81.3  '9 

40.97  7  i  60.7  * 

Aug.  7.0 

53.42 

52.3    ,_ 

*S°5    ° 

56.7    1 

12.03 ,7 

12.21    '* 

•«/%  A  20 

79.3 

*'°7    3 

60.8  ' 

17.0 

53-57    a 

51.2     " 

45-18  '3 

57-0     3 

77.2 

41.20  \l 

60.7   ' 

26.9 

53-75  \\ 

22 

49.9  ^3 
14 

45.34  ,8 

57-     : 

22 

22 

75.0  » 

41.36  '^ 
19 

60.5  \ 

4 

Sept.  5.9 

53.97   ^^ 

^^•5  ,^ 

45.52 

57-1    , 

12.69 

72.9  „ 

41-55  „ 

60.1 
59.5     ^ 

159 

54-22  11 

47-1  \\ 

45.73  " 

56.8    3 

12.99  ^° 

M.^  >.    2  2 

7°-7  ,, 

41.76  " 

259 

54.50  ^° 

45-6    5 

4596  '3 

56.3    I 

55.5 .: 

13.33  „ 

68.6  " 

42.00   3 
4226  'J 

58.8     7 

Oct.    5.8 

54.80  30 

44.1  '5 

46.22  f 

13.70  37 

66.6  *° 

57.9  ,^ 

15.8 

55.13  ^^ 

42.6  '5 

46-51 !' 

10 
54-5  :, 

14.10  4° 

64.8  '» 

42-55  !? 

56-7 : 

35 

15 

30 

12 

43 

17 

31 

14 

25.8 

55-48     . 

4'-i  „ 

46.81 

53-3  ,, 

^4.53  ,, 

63.1  ,, 

42.86 

55.3 .. 

Nov.  4.7 

55.84  ^^ 

39.6  '5 

47.13  \\ 

51-9    1 

'4-98  45 

61.6  '5 

43-18  f^    53-8!^ 

147 

56.22  38 

38.2    4 

47.46  " 

50-4  \i 

15-44  ^J 

60.4" 
59.6    \ 

43-51  33 

5-3 

24.7 

56.60  38 

37°    0 

47.79  33 

46.9    „ 
^   ^  18 

44 

43-85  ^t 

Dec.  4.7 

56.97  37 
35 

36.0  - 

48.11  32 
31 

59- »    ^ 

44.18  33 

32 

14.6 

5732  ^^ 

35.2        . 

48.42  .8 
48.70  '° 

45.1  ,^ 

16.81 

58.9    , 

44-50 

47.5  .. 

24.6 

57.64  ^' 

34.6       \ 

41.8  '^ 

17.21  ^° 

59'    6 
59.7    * 

44-79  ,?  i  46.0  \\ 
45-05  '*'   44-7  '^ 

34-6 

57.93  ^ 

34.3       ^ 

48.95  '5 

17-56  35 

Sec  (J,  Tan  <J 

1. 166       +0.599 

1.006         40.II0 

1.506            +I.I26 

1.023           40.216 

Mean  Place 

52V750    48".oi 

44-.63I     5i".78 

II-.344     76".27 

40*.570    56".07 

DV  «i  !>«  « 

•fo.oi         +0.03 

0.00           0.00 

40.02         40.05 

0.00           40.0I 

D^<$,  Dm(5 

-0.3           +0.7 

-0.3           40.7 

-0.3           +07 

-0.3          40.7 

[Eph  X?] 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.   0.6 
I0.6 

20.5 
305 

Feb.  9.5 

29.4 

Mar.  1 0.4 

20.4 

30.4 

Apr.  9.3 

19-3 

293 
May  9.2 

19.2 

29.2 

June  8.2 

18.1 

28.1 

July  8.1 

18.1 
28.0 
Aug.  7.0 
17.0 
26.9 

Sept.  5.9 

159 

259 
Oct.    5.8 

15-8 

25.8 
Nov.  4.8 

147 
24.7 

Dec.  4.7 

14.6 
24.6 
34.6 


h^  Cariiue. 
Mag.  5.x 


Right 
Ascension. 


h       m 

8    54 


50.52 
50.77 

50.94 
5 1  02 

51.02 

50.93 

50.77 

50.55 
50.27 

49.95 

49.60 

49.23 
48.85 

48.48 
4813 

47.80 
47.50 
47.24 
47.03 
46.87 

46.76 
46.71 

46.73 
46.82 

46.98 


25 

8 


Declina- 
tion S. 


Sec  <5,  Tan  6 
Mean  Place 


i6 

22 
28 

32 

35 

37 
38 

37 
35 
33 

30 
26 
21 
16 
II 

5 

2 

9 
16 

22 

47-20 

47.48 ;' 
47.82  ^^ 

48.22  ^° 
48.67  j^ 

49.15  .^ 
49.64  "^^ 

50.63  "^^ 
51.10  "^7 

42 
5^-52  ,^ 

52.18  ^9 


-5853 


5.4 
9.2 

130 

16.8 

20.5 

24.1 

27.4 
30.3 
32.9 
35.0 

36.7 

37.9 
38.6 

38.7 
38.3 

37.4 
36.0 

34.2 
32.0 

29.5 


38 
38 
38 

37 
36 

33 
29 

26 

21 

17 

12 

7 

I 

4 
9 

14 
18 

22 

25 
28 


K  Unse  XaJoriB. 

Mag.  3.7 


Right 
Ascension. 


26.7 
23.8  ^9 
20.8  3° 
17.8  3^ 


14.9 


29 
26 


12.3 

lO.O  ^^ 
8.1  ^9 
6.8^3 

6.0    ® 


5.9 
6.4 

7.6 

9.4 
11.8 


5 
12 

18 

24 
29 

14.7 
18.0  3^ 

21.5  ^^ 


1.935 
49'.  158 


-1.657 

22".30 


-0.03 
-0.3 


-0.08 
40.7 


h      m 

8    57 

38*87 

3919 
39.45 
39.64 
39.76 


39.81 
39.79 
39.71 
39.57 
39.39 

39.18 
38.96 

38.74 
38.53 
38.34 

38.17 
38.04 

37.95 
37.90 
37.90 

37.94 
38.02 

38.15 
38.32 

38.53 


32 
26 

19 
12 

5 

2 
8 

14 
18 

21 

22 
22 
21 

19 
17 

13 

9 

5 
o 

4 

8 

13 

17 
21 

25 


Declina- 
tion N. 


30 
33 
37 


38.78 
39.08 

39.41 
3978  ^^ 

40.18  ^^ 

42 

40.60 
41.04 
41.49 

41.95 
42.41 


42.84 

43.24 
43.60 


44 

45 
46 

46 
43 


40 
36 


+  4730 


16.6 

17.4 
18.5 
19.9 

21.5 

23.2 

24.9 
26.7 

28.4 

29.8 

31.0 

31.9 

32.5 

32.7 
32.6 

32.2 

31.4 

30.4 
29.1 

27.6 

25.9 
24.0 

22.0 

19.9 

17.8 

15.6 

13.5 
1 1.4 

9.3 

7.4 

5.7 
4.2 
3.0 
2.0 
1.4 

1.2 

1.4 
1.9 


7 
8 

7 

4 

2 

9 
6 

2 

I 

4 

8 
10 

13 
15 
17 

19 
20 

21 

21 

22 

21 
21 
21 

19 

17 

15 
12 

10 

6 

2 

2 

5 


(T*  Ursse  Xajoils. 
Mag.  4.9 


Right 
Ascension. 


1.480        +1.09 1 
37«.443     i8".83 


h      m 

9     2 

s 

42 -97  „ 
4348  f 

4389  ^' 
44.18  '9 

17 

44.35  ! 


44.39 
44.32 
44.14 

43.87 
43.52 


7 
18 

27 

35 
40 


+0.02  -K).05 

-0.3         40.7 

[Eph  Tal 


43 
44 


43^12 
42.69 

41.82  ^^ 
41.41  ^' 


36 

31 

24 

17 

9 
I 

8 
16 

24 
32 

39 

46 

53 
59 
65 
69 

44.34  .. 
45.06  72 
45.80  74 

46.54 
47.27 


41.05 

40.74 
40.50 

40.33 
40.24 

40.23 

40.31 
40.47 

40.71 
41.03 

41.42 
41.88 
42.41 
43.00 

43.65 


74 
73 
70 


47.97 
48.61 

49.17 


64 
56 


Declina- 
tion N. 


+  67  29 


29.2 

30.9 
33.0 

35.3 
37.8 
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28.1 

27.2 

26.7 

26.7 
27.2 
28.2 


18 
14 

9 

5 
o 

5 
10 


2.237       -1-2.001 
36V359     5o".33 


■K>.03 

-0.3 


40.IO 
40.6 


d  Vism  Xajorls. 
Mag.  4.6 


Right 

Ascension. 


h       m 

9    26 


46.64 

47.25 
47.76 

48.14 
48.38 

48.49 

48.47 
48.32 

48.06 

47.70 

47.27 

46.79 
46.29 

45.79 
45.30 

44.85 

44.45 
44.12 

43.86 

43.68 

43.59 
43.60 

43.70 

43.89 
44.17 

44.53 
44.98 

45.51 
46.11 

46.78 

47.52 
48.30 
49.11 

49.94 
50.76 

51.55 
52.29 

52.95 


61 

51 
38 

24 
II 


15 
26 

36 

43 

48 
50 
50 
49 
45 

40 

33 
26 

18 
9 

I 
10 

^9 
28 

36 

45 

53 
60 

67 

74 

78 
81 

83 
82 

79 

74 
66 


Declina- 
tion N. 


+  70  12 


57.9 

59.4 
61.4 

63.7 
66.3 


15 
20 

23 
26 

27 


27 
27 


69.0 
71.7 

74-4  ,^ 

76.8  ^^ 

78.9  " 
'     ^  18 

80.7 

82.0  ^^ 

82.8 

83.1 
82.9 


82.2 
81.0 

79.3 
77.3 
75.0 


12 

17 
20 

23 
26 


29 
31 
31 


72.4 

69.5 
66.4 

^3-3  ,, 

60.1  32 

31 

57.0 
31 


53.9 


29 


51.0 
48.3  II 

45.8  'A 


43.7 
41.9 

40.6 

39.7 
39.4 

39.6 
40.4 
41.6 


21 

18 

13 

9 

3 
2 

8 
12 


2.955        +2.780 
43'-372     64".39 


+0.05         40.15 
-0.3  40.6 

[Bph  xa] 


0  Vnm  Xajorls. 
Mag.  3.3 


Right 
Ascension. 


h       m 

9    26 


60.29 
60.67 
60.99 
61.23 

61.39 

61.48 
61.49 

61.43 
61.31 
61.14 


38 
32 

24 
16 

9 

I 
6 

12 

17 
21 


24 
25 


60.93 
60.69 
60.44 
60.20  ^^ 

59.97  II 

59.76 
59.59 
59.45 
59.35 
59.29 

59.28 

59.32 
59.40 
59.53 
59.71 


17 

14 
10 

6 


4 
8 

13 

18 

22 


59.93  ^^ 

60.20     ' 
32 


60.52 
60.88 
61.27 

61.70 
62.16 
62.65 

63.15 
63.64 

64.12 

64.57 
64.98 


36 
39 

43 

46 

49 
50 

49 
48 

45 
41 


1.627 
58'.762 


Declina- 
tion N. 


+  52  4 


39.8 
40.5 
41.7 
43.2 

44.9 


7 
12 

15 
17 
19 


20 
21 


46.8 
48.8 

52.8  '9 
54.5  '' 


56.0 

57.2 

58.1 

58.5 
58.6 

58.3 
57.6 
56.6 

55.2 
53.6 

51.7 
49.6 

47.4 
45.0 

42.5 

40.0 

37.4 
34.9 
32.4 
30.1 

28.0 
26.1 

24.5 

23.3 
22.5 

22.1 
22.1 
22.6 


15 
12 

9 
4 
I 

3 

7 
10 

14 
16 

19 

21 
22 

24 
25 
25 

26 

25 

25 

23 
21 

19 
16 

12 

8 

4 

o 

5 


+1.284 


1" 


44''.57 


+0.02 
-0.3 


+0.07 
.K>.6 


S  LeonlB. 

Mag.  5.1 


Right 
Ascension. 


Declina- 
tion N. 


h       m 

9    27 

s 

12.89 

26 

13.15 

22 

13.37 

T  •* 

13.54 

17 

13.66 

12 
6 

13.72 

<> 

13.74 

^ 

^ 

13.72 

2 

6 

13.66 

13.56 

10 

12 

13.44 

t  'i 

13.32 

1  X 

13.19 

13 

1306 

i3 

T2 

12.94 

10 

12.84 

8 

12.76 

12.70 

VI 

12.66 

4 

12.65 

I 
I 

12.66 

12.70 

4 
6 

12.76 

12.85 

9 

12.98 

13 
16 

13.14 

t8 

13.32 

^  * 

13.53 

X  1 

13.77 

24 

14.04 

27 

3" 

14.34 

14.65 

31 

14.98 

33 

15.32 

34 

15.66 

34 

33 

15.99 

16.30 

31 

16.59 

29 

+  11  41 


27.0 

25.6 

24.5 
23.6 

23.0 

22.6 
22.4 
22.4 
22.6 
22.9 

23.3 
23.8 
24.2 

24.7 
25.2 

25.7 
26.1 

26.5 

26.8 

27.1 

27.3 

27.4 
27.4 

27.2 

26.9 

26.5 

25.9 
25.0 

23.9 
22.7 

21.2 
19.6 
17.9 
16. 1 

14.3 

12.6 
10.9 

9.4 


14 
II 

9 
6 


2 
o 

2 

3 

4 

5 

4 
5 
5 
5 

4 
4 
3 

3 

2 

I 
o 

2 

3 
4 

6 

9 
II 

12 

15 

16 

17 
18 

18 
^7 

17 
15 


1. 02 1 

I2".262 


40.207 


,  ft 


24'  .II 


0.00 
-0.3 


40.0I 
40.6 
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0  AsftiS. 

10  Leonis  Xinorii. 

0  Leottls. 

C  ChanueleontlB. 

Mean  Solar 

Mag.  3.6 

Mag.  4.6 

Mag.  3.8 

Mag.  5.2 

Date. 

Right 

Declina- 

Right         Declina- 

Right 

Declina- 

Right 

Declina- 

Ascension. 

tion  S. 

Ascension.       tion  N. 

Ascension. 

ticmN. 

Ascension. 

tions. 

h       m 

0          r 

h       m 

e 

» 

h      m 

e 

* 

h       m 

0      » 

9    27 

-40   4 

9    28 

+3647 

9    36 

+  10 

It 

17 

9    36 

-8032 

If 

Jan.   0.6 

37-9  „ 

8 
51.22 

17.4 

8 

27.92 

38.6 

8 
34.20 

24.8 

I0.6 

4^-3  ^^ 

5^-53  tl 

17.4 

0 

28-I9  '! 

37.1 

15 

34.93       1^ 

28.2  34 

20.6 

14.96  ^^ 

44-7^ 

51.79!^ 

17.7 

3 

28.41 " 

35.9 

12 

SI 

35-44    ,a 

31-8  3f 

30.5 

15.19     , 

48.1  !1 

21 

52.00 

18.3 

6 

28.58  '7 

34.9 

10 

35.72    ^« 

35-6  3» 

Feb.  9.5 

5^-4  „ 

52.15  'I 

19.2 

9 

28.71  '3 

34.2 

7 

35.76     4 

39.5  39 

3 

32 

8 

II 

8 

5 

20 

39 

195 

15.22 

S4<^  ,0 

52.23 

20.3 

V  ^ 

28.79    , 

33.7 

j% 

3556   ^, 

43-4  ,„ 

29.5 

15.19    I 
15.II     I 

60.2  ="* 

52.25     ^ 

21.6 

13 

28.82    3 

33.4 

3 

35.14   * 

47-2  38 

Mar.  1 0.4 

52.22    I 

23.0 

14 

28.80    ' 

33.3 

I 

34-52   f 

50.8  36 

20.4 

14.82  ]l 

^^•5  ^0 

8 
52.14  ^^ 

24.4 

14 

28.75    5 

33.4 

I 

33-71    „' 

54.1  33 

30.4 

64.4    ' 

52.02  " 

25.7 

13 

28.66    9 

33.7 

3 

32.75   ' 

57-1  30 

18 

15 

15 

12 

II 

3 

1 10 

26 

Apr.  9.3 

H-^4  ,^ 

659  „ 

5^-^7    , 

26.9 

^^•55  „ 

34.0 

31-65. _ 

59-7 

19-3 

20 

67.0  " 
67.6    ; 

5^-7^    J 

27.9 

10 

0 

28.43  " 

34.4 

4 

120 

30-45  ", 

61.8" 

293 

20 

5^-54  ^ 

28.7 

8 

28.31  " 

34.9 

5 

29.18  "7 

63.5  '^ 

May  9.3 

^4-^3    " 

67.8    ^ 

51.38  \l 

29.2 

5 

28.18  '3 

35.4 

5 

=^7-87 13; 

64.6  " 

19.2 

13.83    'I 

67.6    I 

51.22  ^^ 

29.5 

3 

28.06  " 

35.9 

5 

26.54  '33 

65.2    * 

19 

6 

14 

I 

10 

5 

»3i 

0 

29.2 

13.64 

67.0 

51.08 

29.6 

27.96 

36.4 

^3-97,  « 

65.2 

June  8.2 

13.47  ; 

66.0  '*» 

50.97  " 

29.4 

2 

27.87      9 

36.9 

5 

64.7    s 

18.2 

13.33  ,^ 

64.6    4 
62.8  '^ 

50.88    I 

28.9 

5 

27.80    7 

37.3 

4 

^_  __  118 
^^•79  ,^, 

63.7  't 

28.1 

13.21  " 

50.82    I 

28.2 

7 

27.76    4 

37.7 

4 

21.72 '^'^ 

62.2  *5 

July  8.1 

13.12  ^ 

^•7" 

50.80    ^ 

27.3 

9 

27.74    "" 

38.0 

3 

20.78   94 

60.2  »'> 

5 

33 

I 

II 

I 

3 

77 

24 

18.1 

13.07  ^ 

58-4  ,^ 

50.81 

26.2 

27.75     , 

38.3 

20.01 

57.8 

28.0 

13.05 

56.0    4 

50.85    ^ 
50.93  „ 

24.9 

13 

27.78    3 

38.5 

2 

19.42  ^x 

55-^    I 

Aug.  7.0 

13.07  6 
13.13  ,^ 

53.5  11 

23.4 

15 
16 

27.84    I 

38.5 

0 

19.04  38 

18.88  '^ 

5^-^    0 

17.0 

510  ^5 

51.04  " 

21.8 

27.93  ,; 

38.4 

I 

49.2  3^ 

27.0 

13.23 ,° 

48-7  ?, 

51.19    I 

20.1 

17 

28.04 

38.2 

2 

18.95    ^ 

46.1  3' 

14 

22 

18 

18 

14 

4 

30 

30 

Sept.  5.9 

^^•37  ,„ 

4^-5  ,„ 

5^-37  ,, 

18.3 

28.18 

37.8 

£_ 

19.25  .^ 

43-1  ,0 

15.9 

13.56  11 

44-6    9 

51.59  ", 

16.4 

19 

28.35  11 

37.2 

0 

0 

19.79    54 

4°-3 :! 

259 

13.79  ^: 

43.1  ^ 

51.84  ^f 

14.4 

20 

^^•56  " 

36.4 

8 

20.54    ^^ 

37.8  ^5 

Oct.   5.9 

14.06  ^7 

42.0  • 

52.13  ^l 

12.4 

20 

28.79  '^ 

35.4 

10 

21.49    95 

35-7  " 

15.8 

14.37  ^1 

41-5    „ 

52.45  _ 

10.4 

20 

29.05  f 

34.1 

13 

22.60"' 

34-1  '* 

34 

0 

35 

19 

29 

14 

125 

10 

25.8 

15.07  tl 

41.5       g 
42.1     ,, 

52.80 

8.5 

29.34 ,, 

32.7 

_  ^ 

23.85,^^ 

33.1        ^ 

Nov.  4.8 

53.17  -*' 

6.6 

19 

29.65  3' 

31. 1 

16 

25.19      a 

32.7       ^ 

14.7 

15.45 
15.83  ll 

450 

5356  ^^ 

4.9 

17 

29.98  33 

29.3 

18 
•  0 

26.57  ;^! 

32.9       "" 

24.7 

5396  11 

3.4 

15 

30.32  34 

27.5 

18 

27.94 ,:; 

33-8  ,^ 

Dec.  4.7 

16.21  38 

47-2  '! 

54.36  4° 

2.2 

12 

30.66  34 

25.6 

19 

29.26  '32 

35.4  '^ 

36 

26 

39 

10 

33 

18 

120 

22 

147 

16.57  _ 

49-8  ,^ 

54.75  „ 

1.2 

^ 

30.99  ,^ 

23.8 

30.46  _. 

37.6^ 

24.6 

16.90  ^^ 

5^-^  ^! 

55.12  37 

0.6 

6 

31.303^ 

22.1 

17 

106 

31.52  g 

40.3  ^' 

34-6 

17.18  ^® 

56.0  3^ 

55.46  ^^ 

0.3 

3 

31.59  '^ 

20.5 

16 

32.39  ^ 

43.5  3* 

Sec  6,  Tan  6 

1.307       -0.842 

1.249       -K>.748 

1.016       +0.182 

6.088      -6.005 

Mean  Place 

I3'.885     52".87 

50*.225     I9".9^ 

[ 

27*345     35".66 

30-.596    45".72 

DV  <^f  r>»  a 

-o.oi         -0.04 

+0.01         +0.04 

0.00            40.01 

[ 

-0.09         -0.32 

Df  (J.DmcI 

-0.3 

40.6        1 

-0.3 

40.6 

1 

-0.3 

40.6 

-0.3 

40.6 

[Bph  za] 
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Mean  Solar 
Date. 


Jan.   0.6 
I0.6 

20.6 

30.5 
Feb.  9.5 

19.5 

295 
Mar.  1 0.4 

20.4 
30.4 

Apr.  9.4 

193 

29.3 
May  9.3 

19.2 

29.2 

June  8.2 

18.2 

28.1 

July  8.1 

18.1 
28.1 
Aug.  7.0 
17.0 
27.0 

Sept.  5.9 

15.9 

25.9 
Oct.   5.9 

15.8 

25.8 

Nov.  4.8 

14.8 

24.7 

Dec.  4.7 

14.7 
24.6 
34-6 


Sec  <5,  Tan  <J 
Mean  Place 


^AnfUe. 
Mag.  5.0 


Right 
Atcensioou 


h   m 

9  40 


8 
7.17 

7-43 
7.64 

7.80 

7.91 

7.97 
7-97 
7-93 
7.85 
774 

7.61 
7.46 

7.30 
7.14 

6.99 

6.85 
6.72 
6.61 

6.53 
6.47 

6.43 
6.42 

6.45 
6.51 
6.60 


26 
21 
16 
II 

6 

o 

4 
8 


5 
6 

6 

5 
4 

3 
I 

8 

6 

4 


3 
6 

9 
13 


17 
20 

23 


6.73 
6.90 

7.10 

7-33 
7.60^7 

30 

7.90 

8.23 

8.57 
8.92 

9.27 


9.61 

9.93 
20.21 


33 
34 
35 
35 
34 


32 
28 


Declina- 
tions. 


—  27  21 

*» 

45-9  ,„ 
54-9  Z 

60.4 

62.8  ^^ 

64.9  ^' 
66.7    ^« 

68.2  '5 
12 

69.4 

70.2 

70.6 

70.7 

70.4 

s 

69.8 
68.9 
67.7 

66.2 
64-5 


8 

4 
I 

3 
6 

9 
12 

15 

17 
18 

62.7 
60.8  '9 

58.8  '° 

56.9  '^ 
55.1 


18 
17 


534 
52.0 

510 

50.3 
50.1 


M 
10 

7 

2 

3 


8 

13 
18 


50.4 
51-2 

52.5 

54-3  ^, 

56.5 -^^ 
25 

61.7  ^7 
64.6  ^9 


1. 126      -0.518 
i6*.7i5     58".20 


B  Leonls. 

Mag.  3.1 


Right 
Ascension. 


h      m 

9    40 


s 

52.26 

52.55 
52.79 
52.99 

53-13 

53-22 

53-25 
53-24 

53-19 
53.10 

52.98 
52.85 
52.72 

52.58 
52.45 

52.33 
52.23 
52.16 

52.11 
52.08 

52.09 
52.12 
52.18 
52.27 

52.39 

52.54 
52.72 

52.93 
53-17 
53-45 

53.76 
54-09 

54-44 
54-80 

55.16 


29 

24 
20 

14 
9 

3 

X 

5 

9 

12 

13 

13 

14 

13 
12 

10 

7 
5 

3 

I 

3 
6 

9 
12 

15 

18 
21 

24 
28 

31 

33 
35 
36 
36 
36 


55-52 
55.86  34 

56.17  ^' 


Declina- 
tion N. 


+  24  10 


46.9 
46.2 

45.7 

45-5 
45-6 

46.0 
46.6 

47-3 
48.1 

49.0 

49.8 
50.6 

51.4 
52.0 

52.5 

52.8 
53-0 
53-0 
52.8 

52.5 

52.1 
51-5 
50.7 
49.8 
48.8 

47.6 
46.2 

44.7 

43.1 
41.4 

39.6 
37.7 
35.9 
34.1 
32.5 

31. 1 
29.9 

28.9 


7 

5 

2 

I 
4 

6 

7 
8 

9 

8 

8 
8 
6 

5 
3 

2 
o 

2 

3 
4 

6 
8 

9 
o 

2 

4 

5 
6 

7 
8 

9 
8 

8 

6 

4 

2 
o 


1.096      -K>.449 
5i«.538    47".48 


t^  UrsBB  Xajorls. 
Mag.  3.9 


Right 
Ascension. 


h      m 

9    44 


s 

46.47 

46.94 
47.33 
47-64 

47.86 

47.99 

48.02 

47.97 
47.84 

47.65 


47 

39 

31 
22 

13 

3 

5 

13 

19 

25 


28 


47.40 
47.12 
46.82  30 

46.51  \l 

46.21  30 

^    28 

45.93  „ 
45.68  5 

^547  ,^ 

45.31 
45.20  I 

45.14 
45.14 
45.19 
45.30 

45.47 

45.69 
45.97 
46.31 
46.71 

47.15 

47.64 

48.17 

48.73 

49.31 
49.89 

50.46 
51.00 

51.49 


o 

5 
II 

17 
22 

28 

34 
40 

44 
49 

53 
56 
58 
58 

57 

54 
49 


Declina- 
tion N. 


+  5926 


64.6 
65.6 
67.0 

68.8 
70.8 


10 

14 
18 

20 

22 


73.0 
75.3 

77-7  ,, 
80.0  ^3 

82.0  ^^ 


23 
24 


83.8 

85.3 
86.3 

86.9 

87.1 

86.8 
86.1 
85.0 

83.4 
81.5 


18 

15 

10 

6 

2 

3 

7 
II 

16 

19 
21 


24 
26 

27 


79.4 
77.0 

74.4 

68.8^9 
29 

^5-9  ,^ 

63.0  ^9 

60.1  "9 

57.4  '' 
54.8 

52.4 

50.3 
48.6 

47.3 
46.4 

46.1 
46.2 
46.8 


26 
24 

21 

17 

13 

9 

3 

I 
6 


1.968      4>i.694 
44«.572     7i".62 


tiAsgtis. 
Mag.  3.2 


Right 
Ascension. 


h       m 

9    44 


55.23 
55.61 
55.90 
56.10 
56.20 


38 

29 
20 

10 


56.20 
56.11 

55-94 

55.70  ^^ 
31 


9 
17 


55.39 

55.03 
54.63 
54.21 
53.78 
53.34 

52.91 
52.50 
52.12 

51.78 

51.49 


36 

40 
42 
43 
44 
43 

41 
38 

34 
29 
24 


51.25  „ 
51.08  '7 

50.99    ^ 

50.97 

51.03 


2 
6 

15 


24 
32 

39 


51.18 

51.42 

51.74 

52.13 

52.60  ^7 

52 

53.12 

53.68 

54.27 
54.87 
55.46 


56.01 

56.51 
56.94 


56. 

59 
60 

59 

55 


50 
43 


DecUnai- 
tionS. 


-6439 

n 
29.6 
33.1     II 

36.8  37 

40.7  39 
44.6  39 

38 

48.4 
52.1 

55.6  ^^ 

58.8  32 

61.6^® 


37 
35 


64.0 

65.9 

67.3 
68.2 

68.6 

68.5 

67.9 
66.7 

65.1 

63.1 

60.7 

58.0 

55.1 
52.1 
49.1 

46.2 

43.6 

41.3 

39-4 
38.0 

37.2 
37.0 

37.5 
38.6 

40.4 

42.8 
45.6 
48.9 


24 

19 

14 

9 

4 
I 

6 

12 
16 
30 

24 

27 
29 
30 
30 
29 

26 

23 
19 
14 

8 

2 

5 
II 

18 
24 

28 
33 


2.337       -2.112 
54«.i85    49".30 


D'ifr  a,  Dm  a 


-o.ox 
-0.3 


-0.03 
•K>.6 


-K>.OX  40.02 

-0.3  40.6 

[Bph  la] 


•K>.02  40.09 

-0.3  40.6 


-0.03 
-0.3 


-0.12 
40.6 


APPARENT  PLACES  OF  STARS,  1912, 

FOR  THB  UPPER  TRANSIT  AT  WASHINGTON. 
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/I  LeonlB. 

Groombridge  1688. 

19  LeoBis  XlnozlB. 

Mean  Solar 

Mag.  6.0 

Mag.  4.1 

Mag.  6.0 

Mag.  5.2 

1 

Date. 

Right 

DecUna- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Aicenaion. 

UonS. 

AaeenaicxL 

tion  N. 

Ascension. 

tion  N. 

Ascension. 

tion  N. 

h       xn 

• 

h       m 

0 

h       m 

e         » 

h       m 

•       t 

9    46 

-3  49 

If 

9  47 

+  2624 

9    50 

+7317 

If 

9    52 

+  4128 

Jan.   0.6 

48.72  l^ 

43-*,, 

8 

4639  ,„ 

77-5    , 

s 

36.19 ,, 

4^-2  .^ 

s 
19.00 

26.1 

I0.6 

«-5  lo 

46.9s  '^ 

76.8    I 

3694  2 
37.58  ^4 

47-6   1 

^9-35  ,X 

26.1     ° 

20.6 

48.94  " 
49.12    ; 

47-5  To 

76.4   t 

49.5    9 

19.65  ^^° 

26.5    4 

30.6 

51-0  .^ 

47-16  " 

76.3    ' 

38.08  50 

54-4  'J 

19.89  ^^ 

27.3  „ 

Feb.  9.5 

49.25    I 

47-31    S 

76.5    I 

38.43  ^^ 

20.07  _ 

28.4  " 

8 

14 

10 

5 

19 

28 

12 

14 

19.5 

49.33     , 

524  „ 

47.41 

77.0 

38.62 

60.0'* 

20.19    - 

29.8 

295 

49.36    ^ 

53.5  " 

47.45  ; 

77.7  ; 

38.65  3 

20.24    5 

3^-3  ^ 

Mar.  10.4 

49.35     ' 

54-4    , 

47.44  * 

78-5  ,! 

38.54 " 

37.90  ]~ 

6^-7  11 
^5-3  '! 

20.23    ^ 
20.17  ^^ 

32.9    ' 

20.4 

49.30    ^ 
49.22 

55-^    I 

47.39  I 
47.31  ° 

79-5  Z 

34-6  11 

304 

55-5    Z 

80.5'** 

67.7  '4 

20.06  " 

36.2  '^ 

10 

2 

12 

9 

47 

20 

14 

14 

Apr.  9.4 

4912 ,, 

55-7   „ 

4719  „ 

81.4 

37.43  ,^ 

^9-7  ,, 
71.3    f 

19.92    . 
19.76  ^ 

19.40  ^3 
19.22  ^^ 

37-6  ., 

19-3 

4900 

55-7   ° 

47.06  3 

82.3    I 

36.89  54 

389  ]i 

293 

48.88 " 

55.5    , 

46.92  * 

83.1     « 

36.31  ^' 
35-70  J* 

72.4  " 
73.0   I 

39.9  '° 

May  9.3 

48.76  " 

55-2    ; 

46.78  * 

83.8    7 

40.7    I 

19.2 

48.64  " 
11 

54.8   I 

46.65 1^ 

84.3    I 

73.0   ° 

41.2    5 
1 

29.2 

48.53  „ 

54-2 

46.53  „ 

84.6 

34.53  „ 

72.5  „ 

19.06 

41.3    , 

June  8.2 

48.44  I 

53-5    ; 
52.7    I 

46.42 " 

46.34 1 
46.28  * 

847     ' 

34.00  53 

33.54 :° 

33-»6  38 

71.4 

18.92  ^ 

41. 1    I 

18.2 

48.37  I 
48.31  * 

84.7    ^ 

69.9  \i 

18.80  '^ 

40.6    5 

28.1 

5^-9    ! 

84.5    I 

68.0  '9 

18.71    ^ 

39-8    ' 

July  8.1 

48.28  3 
I 

51.0    9 

46.25  3 

84.1    4 
5 

32.87  |9 

657  '^ 

27 

18.66    3 

2 

38.8  '° 

13 

18.1 

48.27 

50.1 

46.25 , 

83.6 

32.68 

*30  ,„ 

18.64 

37-5  „ 

28.1 

48.29  ' 

49-2    ^ 

46.27  : 

82.9    I 

32.59    ' 

60.1  '9 

18.65    ' 

36-°   ' 

Aug.  7.0 

48.33  ^ 

48.4    I 

46.32  5 

46.40  ,^ 

82.0    9 

32.60 

57.0  3' 

18.70    3 
18.78    * 

34-3  11 

17.0 

48.40  7 

47-7    I 
47-1    ! 

80.9" 

32.71     " 

53.7  " 

32.4   9 

27.0 

48.49  ' 

46.51 

79.7  " 

32.94   y 

50.4  ,3 

18.90 " 

30.3  " 

13 

4 

IS 

14 

33 

34 

10 

22 

Sept.  5.9 

48.62     ^ 

48.78  't 
48.96  ll 

46.7    , 

46.66 

78.3  ,, 

33'27  ,, 

47.0 

19.06 

28.1 

159 

46.5    ' 

46.84  'J 

76-8    ! 
75.2  ^ 

33.71 1! 

43.7  " 

19.26  T 

25.9  ", 

259 

46.6     ' 

4705  _ 

34.25  x: 
34.88  ^3 

4°-5  S 

19.50  * 
19.78  'J 

23.6    3 

Oct.   5.9 

49.18  " 

47.0    I 

47.29  t 

73-5  ^ 

37-5  ^° 

21.3  '^ 

15.8 

49.43  11 

47-8  ,^ 

47-57 :' 

71.6  '9 

35.60  72 

28 

34.7  ! 

20.09 

19.0  '^ 

28 

II 

30 

19 

79 

25 

35 

33 

25.8 

^^'^^  ,« 

48.9,, 

47.87  „ 

^97  _ 

36.39  o< 

32.2 

20.44  ,„ 

16.7 

Nov.  4.8 

50.01  30 

5o-^  i 

48.20  33 

67-8  ^ 

3725  ^^ 

3^-^  ^6 

20.82  38 

14.6  '' 

14.8 

50.33  ^^ 

5^-8    ! 

48.55  ^^ 

66.0  '° 

38.16  9 

28.5  '^ 

21.22  ^^ 

12.7  '9 

24.7 

50.66  33 

53-7    ' 

48.92  11 

64.2  1, 

39.11  ^l 

27.4   ^ 

21.64  f^ 

II.o'7 

Dec.  4.7 

50.99  ^^ 

55-7  1° 

49.29  37 

62.5  '7 

40.06  93 

26.8  ^ 

22.07 

9.6  '4 

33 

23 

36 

14 

93 

I 

42 

10 

14.7 

5^'32  _ 

57-9  „ 

49.65 

61. 1 

40.99  00 

26.7 

22.49  _ 

8.6 

24.6 

51.63  ^^^ 

60.1" 

50.00  35 

59-9  " 

4^-87  ?J 

27.2     3 

22.89  ^ 

7-9    I 

34.6 

51.91  "' 

62.3  ''' 

50.32  ^^ 

59.0    9 

42.67  «° 

28.3  " 

23.26  37 

7.7    ' 

Sec  (J,  Tan  <5 

1.002       -0.067 

1. 117        +0.497 

3.480      +3.332 

1-335       +0.884 

Mean  Place 

48'.ox4    49''.64 

45«.669     78".82 

32«.438     54".76 

I7".972     30".86 

]y  ^  a.  Dm  a 

0.00           0.00 

-K).OI            +0.03 

+0.05         +0.19 

•K).oi         -^0.05 

D^  <i,  Dm  ^ 

-0.3            -K>.5 

-0.3            K>.5 

-0.3           +0.5 

-0.3          40.5 

191: 

2 24 

t 

Eph  la] 
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APPARENT  PLACES  OF  STAES,  1912, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.    0.6 
I0.6 

20.6 

30.6 

Feb.  9.5 

19.5 

29.5 
Mar.  10.4 

20.4 
30.4 

Apr.  9.4 

19.3 

293 
May  9.3 

19.3 

29.2 

June  8.2 

18.2 

28.1 

July  8.1 

18.1 
28.1 
Aug.  7.0 
17.0 
27.0 

Sept.  6.0 

159 

259 
Oct.    5.9 

158 

25.8 
Nov.  4.8 

14.8 

24.7 
Dec.  4.7 

14.7 
24.7 
34.6 


^  Axffts. 
Mag.  3.7 


Right 
Ascendon. 


Sec  <J,  Tan  6 
Mean  Place 


D V  ^t  D«  ^ 


h       m 

9    53 

46!85 
47.18  ^3 

47.44  '^ 
47.64 

47.76 


20 
12 


47.80 

47.78 
47.69 

47-55 
47.36 

47.13 
46.87 

46.59 
46.31 

46.02 

45.74 
45.48 

45.24 
45.02 

44.83 

44.68 

44.58 

44.53 

44.54 
44.60 

44.72 
44.90 

45.14 
45.44 
45.79 


9 
14 
19 
23 

26 
28 
28 
29 
28 

26 

24 
22 

19 
15 

10 

5 

I 

6 

12 

18 

24 
30 

35 
40 


44 


46.19 
46.63 
47.08  ^5 

47.55  ^^ 

48.02  ^7 

45 

48.47,, 
48.88  ^' 

49.24  3^ 


Declina- 
tion S. 


-54  8 


37.3 
40.7 

44.3 
48.0 

51.8 

55.5 
59.0 
62.3 
65.2 
67.8 

70.0 
71.8 

73.1 

73.9 
74.2 

74.0 

73.3 
72.2 

70.7 

68.7 

66.4 

63.9 
61.2 

58.4 
55.6 

52.9 

50.5 

48.4 
46.7 

45.5 

44.9 

44.9 

45.5 
46.7 

48.5 


34 
36 

37 
38 
37 

35 

33 
29 

26 

22 

18 

13 
8 

3 


7 
II 

15 
20 

23 

25 

27 
28 

28 
27 

24 
21 

17 
12 

6 

o 

6 

12 

18 

24 


7t  Leonis. 
Mag.  4.9 


53.8  ^^^ 
57.0  ^"^ 


1.707   -1.384 
46«.252  55".58 


Right 
Ascension. 


h   m 

9  55 


s 

34.34 
34.62 

35.04  '^ 

IS 

35.19  ^ 


28 
23 


-0.0a 
-0.3 


-0.08 

■KX5 


35.29 
35.34 
35.34 
35.30 

35.23 

35.13 
3502 

34.91 

34-79 
34.67 

34.57 
34.48 
34.40 
34-34 
34.31 

34.30 
34.32 
34-36 

34.43 
34-52 

34.64 
34.79 
34.97 
35.19 
35.44 


10 

5 
o 

4 

7 
o 

I 
I 

2 
2 
o 

9 

8 

6 

3 
I 


2 

4 
7 

9 

12 

15 
18 

22 

25 
28 


30 
32 


35.72 
36.02 

36.34 

36.68  3^ 

37.02  34 

33 

37.35  ,^ 
37.67  3^ 

37.97  ^° 


Declina- 
tion N. 


+    827 


63.5 
61.9 

60.5 

59.3 
58.4 

57.7 
57.3 
57.2 
57.2 
57.3 

57.6 
58.0 

58.5 
59.0 

59.5 

60.0 
60.5 
61.0 
61.4 
61.8 

62.1 
62.4 
62.5 
62.5 
62.4 

62.1 
61.5 
60.7 

59.7 
58.5 


16 

14 
12 

9 
7 

4 
I 

o 

I 

3 

4 
5 
5 
5 
5 

5 
5 
4 

4 
3 

3 
I 

o 

I 

3 

6 

8 

10 

12 

14 


ff  Leonis. 

Mag.  3.6 


16 
18 


57.1 

55.5 

53-7  ,^ 
51.8  '^ 

49.8  ^° 
19 

^7-9  ,„ 
46.0  '9 

44.3^7 


Right 
Ascension. 


h      m 
10     2 


I. Oil         'fO.149 
33«.858     6o".67 


0.00  40.0I 

-0.3  40.5 

[Bph  is] 


8 
32.67 

32.97 
33.22 

33.43 
33.59 

33.69 
33.75 
33.76 

33.73 
33.66 

33.57 
33.46 

33.34 
33.21 

33.09 

32.98 
32.88 
32.80 

32.74 
32.70 

32.69 

32.70 

32.74 
32.80 

32.89 


30 

25 
21 

16 

10 


3 
7 
9 

II 
12 

13 
12 

II 

10 
8 
6 

4 
I 


4 
6 

9 
12 


15 
18 

22 


33.01 
33.16 

33.34 
33.56 

3409 
3440  ^ 

34-73  \\ 
35  08  35 

35-43  % 

3578 
36.12  "" 

36.43  ^' 


Declina- 
tion N. 


+  17  II 


32.2 

30.9 
30.0 

29.3 
28.9 

28.8 
28.9 
29.2 
29.7 

30.3 

31.0 
31.7 

32.4 
33.0 

33.5 

34.0 

34.4 
34.7 
34.8 

34.9 

34.8 
34.6 

34-2 

33.7 
33.0 

32.1 

31.1 
29.8 

28.4 

26.8 

25.1 

23.3 
21.4 

19.5 
17.6 

15.8 
14. 1 
12.7 


13 

9 

7 

4 
I 

I 

3 

5 
6 

7 

7 

7 
6 

5 
5 

4 

3 
I 

I 

I 

2 

4 
.S 
7 
9 

o 

3 

4 
6 

7 

8 

9 

9 

9 
8 

7 

4 


ct  LeoaiB. 

Mag.  1.3 


1.047 
32*.  132 


+0.309 
3i".94 


Right 
Ascension. 


0.00 
-0.3 


+0.02 
•K).5 


h     m 
10    3 

s 

4i-7»  ,„ 
42.00  ^ 

42-25  li 
42-45  ; 

42.60  ^ 
II 

42.71     , 
42.77    ° 

42.78 

42.75 
42.68 


3 
7 
9 

II 
II 
12 
12 
II 

9 

8 

6 

4 
I 


42.59 
42.48 

42.37 
42.25 

42.13 

42.02 

41.93 
41.85 
41.79 
41.75 

41.74 
41.75 
41.78 
41.84 

41-93 
42.04 

42.19        o 

18 

42.37 

42.58  ^^ 

42.82  ^t 
28 

43.40  30 
43.72  32 
44.06  ^^ 

44.41  35 
34 

44.75  ,^ 
45.38  3° 


3 
6 

9 
II 

15 


Declina- 
tion N. 


+  1223 


53-1 

51.7 

50.5 

49.5 
48.8 

48.4 
48.2 
48.2 
48.4 
48.8 

49.3 
49.8 

50.4 
50.9 
51-5 

52.0 

52.5 
52.9 
53.2 

53.4 

53.6 
53-6 
53.5 
53.3 
52.9 

52.3 
51.5 
50.5 
49.3 
47.9 


14 
12 

ID 

7 

4 

2 
o 

2 

4 
5 

5 
6 

5 
6 

5 

5 

4 

3 

2 

2 

o 

I 

2 

4 
6 

8 
10 
12 

14 
16 


46.3 
44.6 

42.7 

40.8  '9 

38.8  ^° 


17 
19 


36.9 

35-1 
33.5 


19 

18 
16 


1.024 

4i'.230    5i".63 


40.230 


0.00 
-0.3 


-KXOI 

•«-5 


APPARENT  PLACES  OF  STABS,  1912. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 
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Mean  Solar 
Date. 


Jan.   0.6 
I0.6 

20.6 

30.6 

Feb.  9.5 

29.5 
Mar.  1 0.5 

20.4 
30.4 

Apr.  9.4 

193 

293 
May  9.3 

19.3 

29.2 

June  8.2 

18.2 

28.2 

July  8.1 

18.1 
28.1 
Aug.  7.0 
17.0 
27.0 

Sept.  6.0 

15.9 

259 
Oct.   5.9 

15-9 

25.8 

Nov.  4.8 

14.8 

24.7 

Dec.  4.7 

14.7 
24.7 
34.6 


Sec  6,  Tan  6 
Mean  Place 


A.  Hydne. 

Mag.  3.8 


Right 
Ascensioii. 


h     m 
10    6 


I 
8.20 

8.48 

8.71 

8.90 

9.04 

9.14 
9.19 
9.19 

915 
9.08 

8.99 

8.88 
8.76 
8.64 
8.52 

8.41 
8.31 
8.22 
8.14 
8.09 

8.06 
8.05 
8.07 
8.11 
8.18 

8.28 
8.42 

8.59 
8.80 

9.04 


28 

23 

19 

14 
10 

5 
o 

4 
7 
9 

II 
12 
12 
12 
II 

10 

9 
8 

5 
3 

I 

2 

4 

7 
10 

14 

17 
21 

24 
27 

9-3^    on 

9.60  ^9 

*?2 
9.92  "^ 

20.25 

20.59 


33 
34 
33 


20.92 
21.24 

21.54 


32 
30 


DecUna- 
tlonS. 


-II  54 

590 
61.5  '' 

63.9  l\ 

66.2  ^3 

68.3  " 
19 

70.2 
71.9 

73-3 
74-4 
75.3 

75.9 

76.3 
76.4 

76.3 
76.0 

75-5 
74.8 

73-9 
72.9 

71.8 

70.6 
69.4 
68.3 
67.2 
66.2 

65.3 
64.7 

64.4 

64.4 

64.8 

65.5 
66.6 

68.1 

•69.9 
72.0 

74.3 
76.7 

79.2 


17 

14 
II 

9 
6 

4 
I 

I 

3 
5 

7 

9 
10 

II 

12 

12 
II 
II 
10 

9 

6 

3 
o 

4 
7 

II 

15 
18 

21 
23 

24 
25 


1.022       -0.2 1 1 
i7«.88o    67^.28 


0.00 
■0-3 


-0.0 1 
+0.5 


q  Velonun. 

Mag.  4.Z 


Right 
Aacenaloii. 


h 
10 

I 
2.63 
2.94 

319 
3.39 
3.54 

3.63 
3.66 

363 
3.56 

3.45 

3.31 

3.14 

2.95 
2.76 

2.56 

2.37 
2.19 

2.02 

1.88 
1.75 

1.65 

1.59 
1.56 
1.56 
1.61 

1.70 
1.84 
2.03 
2.26 

2.54 
2.86 

3-22 
360 

3.99 

4-39 

4.78 
5.15 
5-49 


tn 
II 


31 

25 
20 

15 
9 

3 

3 

7 
I 


7 

9 

9 
20 

9 

8 

7 
4 
3 
o 

6 

3 
o 

5 
9 

14 

19 

23 
28 

32 

36 

38 

39 
40 

39 

37 
34 


Declina- 
tion S. 


-4140 


52.2 


33 


55-5 
58.8  3^ 

62.2  3^ 

65.6  34 


69.0 
72.1 
75.0 
77.6 

79.9 

81.8 

83.3 
84.4 

85.1 

85.4 

85.2 
84.6 
83.6 
82.2 
80.5 

78.6 
76.4 
74.0 
71.6 

693 

67.1 
65.0 
63.2 
61.9 
61.0 


34 

31 

29 
26 

23 
19 

15 
II 

7 

3 

2 

6 
10 

14 
17 
19 

22 
24 

24 

23 
22 

21 
18 

13 
9 
4 


60.6 
60.8     ^ 

61.5  7 
62.8  ^l 

64.6  '^ 
23 

66.9 

69.7 

72.8  3' 


28 


1.339       -0.890 
2«.322     68".3i 


-0.0 1         -0.05 
-0.4  +0.5 

[Eph  la] 


88  Vnce  XaJorU. 

Mag.  5.7 


Right 
Ascension. 


h 
10 


m 
II 


41.75 

42.33 
42.83 

43.25 
43.56 

43.76 
43.85 
43.83 
43.72 
43.52 

43.24 
42.91 

42.55 
42.16 

41.77 

41.39 
41.04 

40.73 
40.47 

40.26 

40.11 
40.02 
40.00 

40.05 
40.17 

40.37 
40.64 

40.98 

41.39 
41.87 

42.41 
43.01 
43.65 
44.32 
45.00 

45.68 

46.34 
46.96 


58 

50 
42 

31 
20 

9 

2 

II 
20 
28 

33 
36 

39 
39 

38 

35 

31 
26 

21 
15 

9 
2 

5 
12 

20 

27 
34 
41 
48 

54 

60 

64 

67 
68 

68 

66 
62 


Declina- 
tion N. 


+  6532 


42.7 

43.5 

44.9 
46.7 

48.9 

51.4 
540 
56.6 

591 
61.5 

63.6 

654 
66.7 

67.6 

68.0 


8 

14 
18 

22 
25 

26 
26 

25 

24 
21 

18 

13 

9 

4 
I 


6 
10 


67.9 

673 
66.3  ,^ 

64.8  '5 

62.9  '9 


60.7 

58.1 

55.3 

52.3 
49.2 

46.0 

42.7 
39.5 
36.4 
33.4 

30.7 
28.3 

26.3 

24.7 

23.6 

23.0 
23.0 

23.5 


22 

26 
28 

30 
31 
32 

33 
32 

31 
30 
27 

24 
20 

16 

II 

6 

o 

5 


A.  Urwe  XaJorlB. 

Mag.  3.5 


Right 
Ascension. 


2.416       -»>2.I99 
39«.468    52".i8 


h 
10 


m 
II 


s 

48.73 
49.10 

49.43 
49.70 
49.91 

50.05 

50.13 

50.14 
50.10 

50.01 

49.88 
49.72 

49.54 
49.36 
49.18 

49.01 

48.85 
48.72 
48.61 

48.53 

48.48 

48*47 
48.49 

48.55 
48.65 


-K).03 

^•4 


-K>.I3 
•K>.5 


51.71 

52.14 
52.56 
52.96 


37 
33 

27 

21 

14 

8 

I 

4 

9 

13 

6 
8 
8 
8 

7 

6 

3 
I 

8 

5 

I 

2 

6 

10 

13 


48.78 

48.95 

49.17 

49.43  ,^ 

49.73  ^^ 
34 


17 
22 

26 


50.07 

50.45 
50.85 


38 
40 


43 

42 
40 


Declina- 
tion N. 


+  4320 


69.2 
69.1 
69.4 
70.2 

71.3 
72.7 

74-3 
76.1 

77.9 
79.7 

81.3 
82.7 

83.9 
84.8 

85.4 

85.7 
85.6 

85.2 

84.5 
83.5 

82.2 
80.6 
78.8 
76.8 
74.6 

72.3 
69.9 

67.4 
64.8 

62.3 

59.9 
57.6 

55.5 
53.6 
52.0 

50.8 
50.0 

49.7 


I 

3 
8 

II 

14 

16 
18 
18 
18 
16 

14 
12 

9 
6 

3 

I 

4 

7 
10 

13 

16 
18 
20 
22 

23 

24 

25 
26 

25 
24 

23 
21 

19 
16 

12 

8 
3 


1.375       ■K>.944 
47*.74i     75".44 


-K).OI 
-0.4 


40.06 
•K).5 
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APPARENT  PLACES  OF  STAES,  1912. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


C  Leonls. 

X  Leonis  pr. 

>u  Unae  MaJorU. 

80  H.  Vnae  Majoiis. 

Mag.  3.6 

Mag.  2.6 

Mag.  3.2 

Mag.  4.9 

Mean  Solar 

Date. 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declinn- 

Ascension. 

tion  N. 

Ascension. 

tion  N. 

Ascension. 

tion  N. 

Asc^sion. 

donN. 

h       m 

0       t 

h       m 

e         f 

h       m 

e         t 

h       m 

0       t 

10    II 

+  2351 

10     15 

+  20  16 

f§ 

10     17 

+  41   56 

10    17 

+  66    0 

Jan.   0.7 

48*51   ,, 

20.6 

s 

7-90,, 

72.3  „ 

8 

6.44,, 

26.6 

s 
50.63 

32.7    „ 

10.6 

48.82  3^ 

19.6  '*» 

8.21  3' 

71.2  " 

6.8l  37 

26.4   * 

00 

33-6    9 

20.6 

49.10  ^ 

18.9    7 

8-48  ^^ 

70.4   I 
69.8   ; 

7-14  ^^ 

26.6   "" 

5'-75^: 

34-9  \l 

30.6 

49.33  ,^ 

18.6    3 

8.88  " 

7-41 

27.3   7 

52.19  t* 

36-7 '! 

Feb.  9.5 

49.50  '7 

18.6    ° 

695  i 

7.62  " 

28-3    ! 

52.52  3-5 

38.9  " 

12 

3 

12 

0 

»5 

»3 

21 

24 

19.5 

49.62 
49.68      \ 

18.9 

9.00 

69.5  , 

7-77    „ 
7-8s    ! 

29-6 

52.73    „ 

43-9  „ 

29.5 

19.4    5 

907  ; 

69.8  3 

311  '^ 

52.84   " 

Mar.  10.5 

49.70 

20.1     ' 

909  . 

70.3  5 

7-87    \ 

3^-4  ,g 

52.84   ,^ 

4^-6    6 
49-2  ^° 

20.4 

49.68      I 

21.0        ^ 

9.07  g 

9.0I    3 

71.0  I 

7'-8    8 

7.84    ^ 

7.76    * 
12 

52-73  " 

30.4 

49.62 

10 

21.9        ^ 
10 

5-53 :; 

51.6  "4 

22 

Apr.   9.4 

49.52 

22.9 

^•93  ,0 

72.6 

73-4    ! 
74-2    , 

7.64  „ 

38.0 

52.26 

53-8  18 

19.4 

49.40   \ 

23.8    9 

8.83    ° 

7.49    f 

39.5  \\ 

51-93  ^^ 

293 

49.28    " 

247  ; 

8.71  " 

7.32  ,7 
7-^4    8 

^•96  la 

40.7  " 

5»-56  ^7 

57-0    * 

May  9.3 

49.16   " 

254  ! 
26.0  * 

s 

8.58    3 

74-9    I 
75.5 

41.6    9 

5'-'7  :' 

58.0  '« 

19.3 

49.03    \\ 

8.46  " 
II 

42.3 1 

50-77  t° 
39 

58.4    J 

29.2 

48.91 

26.5  , 

^•35  ,„ 

76.0 

6.80 

42.6 

5°-38    , 

58.4    , 

June  8.2 

48.81    '° 

26.8  3 

8.25 '° 

76.4   t 

665  '^, 

42.6   ° 

50.02  36 

57-9  .„ 

18.2 

48.72      I 

26.9  ;; 

8.16  9 

76.6    ^ 

6.52  \\ 

42.3    ! 
4' -7  ,f 

49.70  ^ 
4942  ^^ 

56.9  \X 

28.2 

48.65      I 

26.9  ° 

8.09  I 

76.7 

6.41  " 
6.33   * 

55-4  ^ 

July  8.1 

48.60      5 

26.7  ' 

8.04  5 

76.6    ' 

4°-7   ° 

49.19    ^ 

53-6  '« 

3 

4 

3 

2 

5 

12 

17 

22 

18.1 

48.57    ^ 

26.3 

25-7    , 

8.02 

76.4   , 

6.28 

39.5  ,, 

4902 

5' -4    - 

28.1 

48.57    ^ 

8.02  ° 

76.0  ♦ 

6.26  ' 

38.0    3 

48.92  ^^ 

48.8  \l 

Aug.  7.0 

48.60    3 

25.0   ^ 

8.05  \ 

75-5    I 

6.27   ' 

36.3  ^ 

48.88    ^ 

46.0  '« 

17.0 

48.65     I 

24-1   „ 

8.10  5 

8.i8    * 

74-8    I 

6.32     3 

34.4  "' 

48.92  ^ 

43-0  ^! 

27.0 

48.74  ,^ 

^3.0    ,, 

73.9   ' 

6.41     ' 

32-3  \\ 

49.03  " 

39.8  3' 

12 

13 

II 

II 

13 

23 

18 

33 

Sept.  6.0 

48.86 

21.7    ,_ 

^•29  ,, 

72-8  „ 

^•54  ., 

300  ,, 

49.21    . 

36.5 

15.9 

49.01  J  5 

20.2       I 

8.43    * 

7'-5    i 

°-70  ,, 

27.6  »4 

26 

49-47 ,° 

33-2  33 

25.9 

49.19  ', 

18.6    '^ 

8.60  '7 

7°'    6 

6-91  " 

25-1     ^ 

49.80  33 

30.0  3^ 

Oct.   5.9 

49.40  l\ 

^^•9  :i 

8.81  *' 

68-5  ^ 

7'6  ^^ 

22.6  '3 

50.20  * 

26.8  3^ 

15.9 

49.65  '^ 
29 

15.0  '^ 
20 

^■^li 

66.7  '« 

>9 

7-45  '' 
33 

20.1  '5 

25 

50.67  *' 
54 

^3-8  S 

25.8 

49.94  _ 

^3.0  _ 

9-34  _ 

^4-8  ,„ 

778     , 

'7-6  „ 

51-21 

21.0 

Nov.  4.8 

11 
50.25  ^* 

20 

II.O 

9.64  ^^ 

62.8  'o 

8'4  -^^ 

15-3  '3 

51.81  f 

18.5  *3 

14.8 

50.59  ^Jt 

9-0  ,« 

9-97  ^^ 

60.8*° 

8-53  39 

»3-»    I 

52-45  ^t 

16.4  " 

24.7 

50.95  ,° 

7-^'o 

10.32  ^^ 

58.8  ^° 

8-95  t! 

11.2  '9 

53-12  ^7 

14.8  ** 

Dec.  4.7 

51.31  t 

5-'    ' 

10.68  36 

56-9    ' 

9-37  t 

9.6 

53.81  ^ 

13-6  " 

37 

17 

36 

18 

43 

13 

70 

7 

14-7 

51.68 

34  _ 

".04  ,, 

55'  ,. 

9.80 

8.3 

54-51   -a 

12.9 

24.7 

52.03  ^5 

2.0 '4 

11.38  34 

53.5  \\ 

10.22  ^ 

7.4       ^ 

55-'9S 

12.8    ' 

34-6 

52.36  ^'' 

0.8" 

11.71  33 

52.2  '3 

10.61  39 

6.9       5 

55-82  «3 

13-3    ^ 

Sec  i,  Tan  rJ 

1.093         -K>.442 

1.066       +0.370 

1.344       +0.898 

2.461         -»>2.248 

Mean  Place 

47*.926     22".47 

7*.38o     73".4i 

5'.5x6     32".93 

48".349    42".78 

D^o,  D«a 

-K).OI            •K).03 

0.00           -K).02 

•K).OI            40.05 

40.03              40. 14 

D^d,  Did 

-0.4 

^.5      1 

-0.4 

•K>.4         1 

-0.4 

+0.4           1 

-0.4 

■•0.4 

[Eph  la] 


APPARENT  PLACES  OF  STABS,  1912. 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


1        /iHydm. 

81  Leonis  XlnorU. 

a  Anflia. 

86  Vrsae  Majoris. 

Mean  Solar 

Mag.  4.1 

Mag.  4.4 

Mag.  4.4 

Mag.  4.8 

Date. 

Right 

Deelina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Aaceaaion. 

don  S. 

Aacenaion. 

tion  N. 

Aieeiuion. 

tion  S. 

Aacenaion. 

tion  N. 

li      m 

e         t 

h       in 

e         ' 

h       m 

e         t 

h 

m 

e        t 

10    21 

-1623 

If 

10    22 

+  37    9 

10    23 

-3036 

10    25 

+  5625 

Jan.   0.7 

50.25 

2.8    « 

48*76 

247    ^ 

7-59  ,„ 

^T-^  ,« 

1-73 

46.4   , 

10.6 

50.54 .: 

49.11  ^^ 

243    * 

789 !° 

60.6*9 

2.20 

47 

46.7    3 

20.6 

5^-79  l^ 

7.9    5 

49.42  11 

24.3  ! 

8-^4  ?, 

63.6  3° 

2.61 

41 

47-6  .? 

30.6 

20 

50.99  ° 

^°-4  A 

49.68  l^ 

24.6  3 

8-35    ' 

66.7  3' 

2.96 

35 

48.9  \l 

Feb.  9.5 

51.15  t 

12.8  ="4 

49.89  ' 

25-3  ,1 

8.51    t 

69.7  z 

3.24 

28 

50.6  '7 

II 

22 

15 

10 

II 

29 

19 

20 

19.5 

51.26 

15.0 

50.04 

26.3 

8.62 

72.6  „ 

3.43 

52.6 

29.5 

51-32 

16.9    ^ 

8 
50.12      ° 

27.6    3 

8.67    5 

75.3  ^^ 

3-53 

10 

54.8  ", 

Mar.  10.5 

51.34 

18.6  '7 

50.15     ^ 

29.0    * 

8.68    ' 

77-8  \\ 

3-55 

2 

57.1  '3 

20.4 

51.32  I 
51.26  I 

20.0  ^^ 

2 

50.13   , 

32.1  't 

8.65    I 
8.57    ' 

80.0" 
81.8  '* 

350 

5 

59.5    4 

304 

21.2 

50.06   ' 

3.39 

II 

61.8  =^3 

8 

9 

lO 

15 

10 

15 

17 

30 

Apr.  9.4 

51.18 

22.1      , 

22.7  t 

4996 ,, 

33-6  ,^ 

8.47  „ 

833  „ 

3-22 

656    J 

19.4 

51.08  '° 

4983  ^ 

35.0    * 

»-35    ! 

84.5  " 
853    ' 

3.00 

22 

29.3 

50.96  " 

23.0  3 

49.69  ^ 

49.53  ^ 
49.37  t 

36=1   0 

8.21  '4 

2.75 

25 
26 

0  ** 

67.1  \\ 

May  9.3 

50.84  \l 

23.0 

37-2  '° 

8.07  '4 

T  C 

f5-®    ' 

2.49 

68.2  " 
68.8    * 

19.3 

50.72  " 

22.8  ' 

37-9    , 

7.92     11 

85.9    • 

2.22 

27 

12 

4 

15 

4 

15 

2 

26 

3 

29.2 

50.60 

22.4 
21.8  ^ 
21.0 

49.22 

38.3     , 

7-77  ,^ 

857   , 
85.1   I 

1.96 

69.0 

June  8.2 

50.49  " 

49.08  4 

38.4    ' 

7.63    4 

1.72 

^.4 

68.8    ' 

18.2 

50.39    p 

50.31  ! 

48.96 " 

38.2    I 

750    ^ 

842  ,^ 

1.50 

22 

68.1    7 

28.2 

20.0 

48.86  ^° 

37.8    4 

7.39  " 

«30  " 

1.31 

19 

67°  \\ 

July  8.1 

50.24  I 

18.8  " 

48.79  ! 

37-1  .1 

7.30    I 

81.6  '4 

1. 16 

15 

65-6    * 

5 

13 

5 

10 

7 

17 

II 

18 

18.1 

50.19    , 

'7-5  „ 

48.74  , 

36.1 

7.23    , 

79-9  ,8 

1. 05 

6 

638  ,^ 

28.1 

50.17    „ 

16.2  '3 

48.72  I 

34-9  " 

7.18    5 

0.99 

61.6" 

Aug.  7.1 

50.17    ^ 

14.9  ;^ 

48.74  ' 

33.4  \l 

7.15     , 

76.2    9 

0.97 

2 

4% 

53.8  '« 

17.0 

50.19    g 
50.25 

13.6  \l 

48.78  * 
48.86  * 

3'-7    J 
29-9  '„ 

7.16     [ 

74-3    ' 

1. 00 

3 

8 

27.0 

12.4 " 

7.21     f 

72.4  '' 

1.08 

9 

II 

II 

20 

8 

18 

14 

29 

Sept.  6.0 

50.34  -, 

II.3  g 
10.5  ^ 

48.97 ,. 

279  „ 

729 ,_ 

69.0  ^ 

1.22 

T  r\ 

5°-9  „ 

15.9 

50.46  " 
50.62    f 

49- 12    I 

25-7  " 

7-57  '* 

1.41 

^9 

47-9  Z 

259 

1 0.0   ^ 

4931  ', 

23-4  11 

67.7  '3 

1.65 

24 

44-8  .^' 

Oct.    5.9 

50.81  '9 

9.7  f 

49-54  „ 

21.0  ^* 

rr  nn    20 

7-77  ^^ 

66.8    9 

1.95 

30 

4'-8'o 

15.9 

51.04  /^ 

9.8  ' 

5 

49.81  'l 
30 

18.6  '* 
24 

8.02  ^5 

28 

66.3    5 

2.31 

36 
40 

38-8  ^° 

25.8 

51  30 

^^•3  _ 

50.11 

16.2 

^•30  ,^ 

66.3 

2.71 

36.0 

Nov.  4.8 

51.59  11 

11.3    ^ 

50.45  t. 

13.8  ^^ 

8.62  32 

66.7    4 

3.16 

45 

33-5  \\ 

14.8 

5191  „ 

12.6  '3 

50.82  37 

11.6" 

8.96  34 

67.6    9 

3.65 

49 

31.3  " 

24.8 

52.24  3^ 

14.3  :^ 

51.21  39 

9-6 '« 

9.32  ^^ 

69.»    i 

4.17 

52 

29.4  ^^ 

Dec.  4.7 

52.58  ^* 

16.3  ^° 

51.61     40 

7-8    ! 

9.68  36 

71.0  »9 

4.71 

54 

27.9  '5 

35 

23 

41 

»4 

36 

22 

54 

10 

14.7 

5293     , 

18.6 

52.02 

6-4  ., 

10.04 

73-2    . 

5.25 

26.9    ^ 

24.7 

5326  " 

21.1  ^5 

52.42    40 

5.3" 

10.39  35 

75S '! 

5.78 

53 

26.4    \ 

34.6 

53.56  30 

23.6  ^5 

52.79  37 

4.5    * 

10.71  ^ 

78.7  ^^ 

6.27 

49 

26.4 

Sec  J,  Tan  <J 

1.042             -0.294 

1.255        +0.758 

1. 162       -0.592 

1.808      +1.507 

Mean  Place 

50*.034     i2".o8 

47*-98i     30".35 

7-.403     7 1  ".01 

o".266     55".72 

D'^  a,  Dw  a 

0.00        -0.02 

+0.0 1           ■K>.05 

-0.0 1         -0.04 

+0.02         +0.09 

jy^6,T)mS 

^.4 

40.4  1 

-0.4 

+0.4       1 

-0.4 

+0.4      1 

-0.4 

+0.4 

[Eph  12] 
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APPAEENT  PLACES  OF  STABS,  1912, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.  0.7 
10.6 
20.6 
30.6 

Feb.  9.6 

19.5 

29.5 
Mar.  10.5 

20.4 
30.4 

Apr.  9.4 
19.4 

293 
May  9.3 

193 

29.3 
June  8.2 

18.2 

28.2 

July  8.1 

18.1 
28.1 
Aug.  7.1 
17.0 
27.0 

Sept.  6.0 
16.0 

25.9 
Oct.   5.9 

159 

25.8 

Nov.  4.8 

14.8 

24.8 

Dec.  4.7 

14.7 
24.7 

34.7 


Sec  <J,  Tan  d 
Mean  Place 


D  V  ^$  I)«  <> 


9H.  Draconls. 

Mag.  5.0 


Right 
Ascension. 


h       m 
10    27 


42.97 

43-93 

44.77 

4547 
46.cx> 

46.36 

46.53 
46.52 

46.33 
45.99 

■ 

45.51 
44.92 

44.25 
43.53 
42.79 

42.06 

41.35 
40.70 

40.13 
39.64 

39.25 

38.97 

38.81 

38.77 
38.86 

39.08 

39.43 

3990 
40.50 

41.22 

42.05 
42.97 

43.97 
45.03 
46.13 

47.23 
48.30 

49.31 


96 

84 
70 

53 
36 

17 
I 

34 
48 

59 
67 

72 

74 
73 

71 
65 
57 
49 
39 

28 
16 

4 

9 
22 

35 

47 
60 

72 
83 

92 
100 
106 
izo 
no 

107 

lOI 


Declina- 
tion N. 


+  76  9 


48.8 

49.9 
51.5 
53.6 

56.0 


II 

16 

21 

24 

28 


29 


58.8 

61.7 

64.6  II 
67.4 '' 

70.1 


27 
23 


72.4 

74.4 

75.9 
76.9 

77.3 

77.2 
76.6 

75-4 
73.8 
71.7 

69.2 
66.3 
63.2 

59.9 
56.4 

52.8 
49.2 

45.7 
42.3 
39.1 

36.2 

33-7 
31.6 

29.9 
28.8 

28.3 
28.4 
29.1 


20 

15 
10 

4 
I 

6 
12 
16 

21 

25 

29 
31 
33 
35 
36 

36 
35 
34 
32 
29 

25 
21 

17 
II 

5 

I 
7 


4.182   +4.061 
38«.820  6o".32 


•K>.04     'K).25 

-0.4    40.4 


p  Leonis. 

Mag.  3.8 


Right 
Ascension. 


h   m 
10  28 


s 
1. 10 
1.40 

1.66 
1.88 
2.06 

2.19 
2.27 
2.30 
2.29 
2.25 

2.18 
2.09 

.99 

.88 

'77 

.67 

.57 
.48 

.41 
.36 

.33 
.31 
.32 
.36 
.42 

.51 

.63 

.79 
.98 

2.20 


30 
26 

22 

18 

13 

8 

3 
I 

4 
7 

9 
10 

II 

II 

10 

10 

9 

7 
5 
3 

2 
I 

4 
6 

9 

12 
16 

19 
22 

26 


29 


2.46 

2.75 
3.06  3' 

3.39  ^^ 


3.73 

4.08 
4.41 

4.73 


34 
35 

33 
32 


Declina- 
tion N. 


+  9  45 


36.6 
350 

33-5 
32.3 
31.4 

30.8 

30.4 

30.3 

30.4 
30.6 

31.0 

31.5 
^2.0 

32.6 
33.2 

33.7 
34.2 

34.7 
35.1 
35.4 

35-7 
35.9 
35.9 
35.8 

35.5 

35.0 
34.3 
33.4 
32.3 
31.0 

29.4 
27.6 

25.7 

23.7 
21.7 

19.7 
17.7 

15.9 


16 

15 
12 

9 
6 

4 
I 

I 

2 


5 

5 
6 

6 
5 

5 
5 
4 
3 
3 

2 
o 
I 

3 

5 

7 

9 
II 

13 
16 

18 

19 
20 

20 

20 

20 
18 


1.015       40.172 
io*.75i     35".26 


0.00  40.0I 

-0.4  +0.4 

[Eph  la] 


88  Seztaatls. 

Mag.  6.4 


Right 
Ascension. 


h 
10 


m 

36 


s 
55.80 
56.09 

56.35 
56.58 
56.76 

56.89 

56.97 
57.00 

57.00 
56.97 

56.91 
56.83 

56.73 
56.62 

56.51 

56.41 
56.32 
56.23 

56.15 
56.09 

56.05 
56.03 
56.03 
56.05 
56.10 

56.17 
56.28 

56.42 

56.60 

56.81 

57.06 

57-34 
57.64 
57.97 
58.30 

58.64 
58.98 

59.29 


29 
26 

23 
18 

13 

8 

3 
o 

3 
6 

8 
10 
II 
II 
10 

9 

9 
8 

6 

4 

2 
o 

2 
5 
7 

II 

14 
18 

21 

25 

28 
30 
33 
33 
34 

34 
31 


Declina- 
tion  S. 


-     I  16 


38.0 
40.2 
42.2 

44.0 
45.6 

46.9 
48.0 
48.8 

49.4 
49.7 

49.8 
49.8 
49.6 

49.3 
48.9 

48.4 
47.8 
47.2 

46.5 
45.8 

45.2 
44.5 
43.9 
43.5 
43.2 

43.0 
43.0 

43-3 
43.9 
44.7 


22 
20 
18 
16 

13 
II 

8 
6 

3 
I 


3 
4 

5 

6 
6 

7 

7 
6 

7 
6 

4 

3 
2 

o 

3 
6 

8 

II 


45.8 
47.2 

50.8  '^ 
52.8  ^^ 


14 

17 


55.0 
57.2 

59.4 


22 


22 
22 


1. 000       -0.021 
55*.577     42".5i 


0.00 
-0.4 


0.00 

'K>.4 


41  Leonis  XinorlB. 
Mag.  5.0 


Right 
Ascension. 


h       m 
10    38 

38.50 
38.82  ^^ 
39.11  ^9 
39.36 
39.56 


25 
20 

15 


39.71 
39.81 
39.86 

39-86 
39.82 

39.75 
39.66 

39.55 
39.43 
39.30 

39.18 
39.07 
38.97 
38.89 
38.82 

38.77 
38.75 
38.75 
38.78 
38.84 

38.93 
39.04 

39.19 
39.38 
39.61 

39.87 
40.16 

40.49 
40.84 

41.20 


10 

5 
o 

4 
7 

9 
I 


3 

2 

1 
o 

8 

7 
5 

2 
o 

3 
6 


II 

15 

19 

23 
26 

29 
33 
35 
36 

37 


36 


41.57 

41.93 
42.27  ^^ 


Declina- 
tion N. 


+  2338 


54.9 

53.7 

52.9 

52.4 
52.2 

52.4 
52.9 
53.6 

54.5 
55.5 

56.5 

57.5 

58.5 

59.4 
60.2 

60.8 
61.2 
61.4 
61.5 
61.4 

61.0 
60.5 

59.8 
58.8 

57.7 

56.4 
54.9 
53.2 

51.4 
49.4 

47.3 

45.1 
42.9 

40.8 

38.8 

36.9 
35.3 
33.9 


12 

8 

5 

2 

2 

5 

7 

9 
10 

10 

10 
10 

9 
8 

6 

4 

2 

I 
I 

4 

5 

7 
xo 

II 
13 

15 

17 
18 

20 

21 

22 
22 
21 
20 

19 

16 

14 


1.092       •KX438 
38».o4o    57".87 


0.00 
-0.4 


•KX03 

'KX3 


APPARENT  PLACES  OF  STABS,  1912. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


375 


Mean  Solar 
Date. 


0  hXffiM. 

Mag.  3.0 


Right 
Ascenaion. 


Jan.   0.7 

10.6 
20.6 
30.6 

Feb.  9.6 

19.5 

29.5 
Mar.  10.5 

20.4 
30.4 

Apr.  9.4 
19.4 

293 
May  9.3 

19-3 

29.3 
June  8.2 

18.2 

28.2 

July  8.1 

18.1 
28.1 
Aug.  7.1 
17.0 
27.0 

Sept.  6.0 
16.0 

259 
Oct.   5.9 

15.9 

25.8 

Nov.  4.8 

14.8 

24.8 

Dec  4.7 

14.7 
24.7 

34.7 


h       m 
10    39 


49.04 

49.51 
49.92 

50.24 

50.48 

50.62 
50.68 
50.65 

50.54 
50.37 

50.13 
49.84 

49.51 

49.15 
48.77 


47 
41 
32 

24 
14 

6 

3 
II 

17 
24 

29 

33 
36 
38 
39 


39 


48.38 

47.99  _ 
47.62  ^J 

47.26  36 
46.93 


Scc<J,Tand 
Mean  Place 


46.64 

46.39 
46.20 

46.08 

46.04 

46.08 
46.20 
46.41 
46.71 
47.09 

47.54 
48.05 

48.61 

49.20 

49.81 

50.40 
50.96 

51.48 


33 
29 

25 

19 
12 

4 

4 

12 

31 
30 
38 

45 

51 
56 

59 
61 

59 

56 
52 


Declina- 
tion S. 


-6355 


40.6 

43.7 
47.1 

50.7 
54.5 

58.4 
62.2 

65.9 
69.4 

72.7 

75.6 
78.1 
80.1 
81.7 
82.8 

83.4 

83.5 
83.0 

82.1 

80.7 

78.8 
76.6 

74.1 
71.3 
68.5 

65.6 
62.8 
60.2 
58.0 
56.2 

54.8 
54.0 
53.8 
54.3 
55.4 

57.2 

59.5 
62.3 


31 
34 
36 
38 
39 

38 
37 
35 
33 
29 

25 
20 

16 

II 

6 

I 

5 

9 

14 

19 

22 

25 
28 

28 
29 

28 
26 
22 
18 

14 

8 
2 

5 
II 

18 

23 
28 


42  Leonls  WnoEls. 

Mag.  5.4 


Right 
Ascension. 


2.276       -2.044 
48*.827     61^.40 


h      m 
10    40 


-0.02         -0.13 
-0.4  40.3 


8 
59.06 

59.41 
59.72 

59.98 
60.20 

60.36 
60.46 
60.51 
60.52 
60.48 

60.40 
60.29 
60.17 
60.04 
59.90 

59.77 
59.64 
59.53 
59.44 
59.36 

59.30 

59.27 
59.27 
59.29 
59.34 

59.43 

59.55 

59.71 

59.91 
60.15 

60.42 

60.73 
61.07 

61.43 
61.81 

62.20 
62.58 
62.94 


35 

31 
26 

22 

16 

10 

5 
I 

4 
8 

II 
12 

13 
14 
13 

13 
II 

9 
8 

6 

3 
o 

2 

5 
9 

12 
16 
20 

24 
27 

31 
34 
36 
38 
39 

38 
36 


Declina- 
tion N. 


1/  AzitU. 
Var.  1.6-6.6 


+  31  8 


40.8 

39.9 
39.4 
39.3 
39.6 

40.2 
41. 1 

42.3 
43.6 

44.9 

46.3 
47.6 
48.8 

49.8 
50.6 

51.2 
51.6 

51.7 
51.5 
51. 1 

50.4 

49.5 

48.4 
47.1 

45.5 

43.8 
41.9 

39.8 
37.6 
35.3 

32.9 
30.6 

28.3 

26.1 

24.1 

22.3 
20.9 
19.8 


9 
5 
I 

3 
6 

9 
12 

13 
13 
14 

13 
12 

10 

8 

6 

4 
I 

2 

4 
7 

9 
II 

13 
16 

17 

19 
21 

22 

23 
24 

23 

23 

22 

20 

18 

14 
II 


Right 
Ascension. 


h 
10 


41 


39.18  ^3 

39.55  ^^ 

39.85 
40.07 


30 
22 

14 


40.21 
40.28 
40.27 

40.19 
40.05 

39.86 

39.63 
39.36 

39.07 
38.76 


7 
I 

8 

14 
19 

23 
27 
29 
31 
32 


Declina- 
tion S. 


31 


38.44 
38.13 

37.82  3» 

37.53  ^^ 

37.26  II 

23 

37.03  ,^ 

36.83  '° 
36.68  '5 

36.59     I 

36.57  : 


1. 168    40.604 

58».50o    45".89 


•K>.oi         40.04 
-0.4  40.3 

[Eph  IS] 


36.61 
36.72 
36.91 
37.17 
37.50 

37.90 

38.35 
38.85 

39.37 
39.90 

40.43 
40.94 

41.40 


II 

19 
26 

33 
40 

45 
50 
52 
53 

53 

51 
46 


-5912 


58.1 
61.I  30 

64.5  ^^ 
68.1 

71.9 


36 
38 
38 


75.7 

79.4 
83.0 

86.4 
89.5 

92.3 

94.7 
96.6 

98.1 

99.1 

99.6 
99.6 
99.1 
98.1 

96.7 

94.9 

92.7 
90.2 

87.6 

84.8 

82.0 

79.3 
76.9 
74.7 
73.0 

71.8 
71.1 
71.0 
71.6 
72.8 

74.6 
77.0 
79.8 


37 
36 
34 

31 
28 

24 
19 
15 
10 

5 

o 

5 
10 

14 
18 

22 

25 
26 

28 

28 

27 

^4 
22 

17 
12 

7 
I 

6 

12 

18 

24 
28 


Mag.  2.8 


Right 
Ascension. 


li   m 
10  42 

s 

58.94 

59.31 

59.63 

59.89 
60.09 


37 
32 
26 
20 

14 


60.23 
60.30 
60.31 
60.27 

6o.i8    9 

13 

60.05 

59.89 
59.70 
59.50 
59.28 


16 

19 
20 

22 

22 


Declina- 
tion S. 


59.06 
58.84 
58.62 

58.42 
58.24 

58.09 

57.96 

57.87 
57.82 

57.82 

57.87 
57.98 

58.14 
58.36 
58.63 


22 
22 
20 

18 

15 
13 

9 
5 
o 

5 

II 
16 
22 

27 
33 


1.954       -1.679 
38".63i     78".09 


-0.01 
-0.4 


-0.1 1 
40.3 


37 
41 
43 


58.96 

59.33 

59.74 
60.17 

60.61  ^ 

44 

61.05 
61.48  ^3 
61.8739 


-4857 


I.O 

4.0 

7.3 
10.8 

14.4 

17.9 
21.4 

24.7 
27.7 

30.5 

32.9 

34.9 
36.6 

37.8 

38.5 

38.8 
38.6 
38.0 
370 
35.6 

33.8 

31.7 
29.4 

27.0 

24.4 

21.9 

19.5 
17.4 
15.6 

14.3 

13.4 
13.0 

13.3 
14.2 

15.6 


30 
33 
35 
36 
35 

35 
33 
30 
28 

24 

20 

17 
12 

7 


2 

6 

10 

14 
18 

21 

23 

24 
26 

25 

24 
21 

18 

13 
9 

4 

3 

9 

14 

19 


17.5 
22.8  ^9 


24 


1.523 
58-.89I 


-1. 148 
i8".89 


-o.oi 
-0.4 


-0.07 
40.3 


376         APPARENT  PLACES  OF  8TAES,  1912. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON, 


Mean  Solar 
Date. 


Jan.   0.7 

10.6 
20.6 
30.6 

Feb.  9.6 

195 

295 
Mar.  1 0.5 

20.5 
304 

Apr.  9.4 
19.4 

293 
May  9.3 

19.3 

29.3 
June  8.2 

18.2 

28.2 

July  8.2 

iS.i 
28.1 
Aug.  7.1 
17.0 
27.0 

Sept.  6.0 
16.0 

259 
Oct.    5.9 

159 

259 
Nov.  4.8 

14.8 

24.8 

Dec.  4.7 

14-7 
24.7 

34-7 


Sec  d,  Tan  6 
Mean  Place 


D'^  a,  Dm  a 


I  LeoniB. 

Mag.  5.3 


Right 
Ascension. 


h 
10 


m 

44 


s 

38.28 

38.59 
38.87 

39.11 
39.30 

39.44 

39.54 

39.59 
39.60 

39.57 
39.52 

39-44 
39.34 
39.24 
39-14 

39.03 

38.93 
38.84 

38.76 

38.70 

38.66 
38.63 

38.63 
38.65 
38.69 

38.76 
38.87 
39.01 

39.19 
39.40 

39.64 
39.92 
40.22 

40.55 
40.89 

41.24 
41.58 
41.91 


31 
28 

24 
19 
14 

10 

5 
I 

3 
5 

8 

10 
10 
10 
II 

10 

9 
8 

6 

4 

3 
o 

2 

4 
7 

II 
14 

21 

24 

28 
30 
33 
34 

35 

34 
33 


Declina- 
tion N. 


+  11     O 


40.1 

38.4 
37.0 

35.8 

34-9 

34.3 
34.0 

33.9 
34«i 
34.4 

34.9 

35.4 
36.0 

36.7 
37.3 

37.9 
38.4 
38.9 
39.3 
39.6 

39.8 

39.9 
39.8 
39.6 
39.2 

38.7 
37.9 
36.9 
35.7 
34.2 

32.6 
30.8 
28.8 
26.7 
24.6 

22.5 
20.5 

18.7 


17 
14 
12 

9 
6 

3 
I 

2 

3 
5 

5 
6 

7 
6 

6 

5 
5 
4 

3 

2 

I 
I 

2 

4 
5 

8 
10 
12 

15 
16 

18 
20 
21 
21 
21 

20 
18 


1.019       40.195 
38".oo4     39". 70 


0.00 
-0.4 


+0.01 
■K).3 


6*  Ghamfleleon. 

Mag.  4.6 


Right 
Ascension. 


h 
10 


m 

44 


58.86 

59.90 
60.77 

61.45 
61.92 

62.18 
62.23 
62.08 

61.73 
61.20 

60.51 
59.68 

58.73 
57.69 
56.58 


104 
87 

68 

47 
26 

5 
15 
35 
53 
69 

83 

95 
104 

III 

"5 

55-43 
54.26  "7 

53.10"^ 

51.98 

50.94 


112 

104 

94 


50.00 
49.18 

48.52 
48.05 
47.78 

47.72 

47.89 
48.30 

48.92 
49-75 

50.76 
51.92 
53.19 
54.53 
55.89 

57.22 

58.47 
59.61"^ 


82 

66 

47 

27 
6 

17 

41 
62 

83 

lOI 

116 

127 

134 
136 

133 
125 


Declina- 
tion S. 


-80  4 


10.9 

13.7 
16.9 

20.5 
24.3 

28.2 
32.2 
36.1 
39.9 
43.5 

46.8 

49.7 
52.2 

54.3 
55.9 

56.9 
57.4 
57.3 
56.7 
55.5 

53.9 
51.8 

49.3 
46.6 

43.7 


28 
32 
36 
38 
39 

40 

39 
38 
36 
33 

29 

25 
21 

16 

10 

5 

I 

6 

12 

16 

21 

25 
27 
29 
31 
40.6 

37.6  II 

32.1 

29.8  ^3 
^   18 

28.0 

26.8 

26.2 

26.2 

26.9 

28.2 

30.1 
32.6 


12 
6 
o 

7 
13 

19 
25 


5.803   -5-716 
58".043  33".7i 


--0.05    -0.36 

-0.4     +0.3 
[Sph  xa] 


V  Hydm. 
Mag.  3.3 


Right 
Ascension. 


h 
10 


m 

45 


B 

6.99 
7.29 

7.56 

7.79 

7.97 

8.10 
8.19 
8.24 
8.24 

8.21 

8.15 

8.06 

7.96 

7.85 
7.74 

7.63 
7.52 
7.42 
7.33 
7.25 

7.19 

7.15 
7.13 
7.14 
7.17 

7.24 

7-34 
7.47 
7.64 
7.85 

8.10 

8.38 
8.69 
9.02 
9.36 

19.71 
20.05 
20.37 


30 
27 

23 
18 

13 

9 

5 
o 

3 
6 

9 
o 

I 

I 

1 

I 
o 

9 
8 

6 

4 

2 

I 
3 
7 

10 

13 

17 
21 

25 

28 

31 
33 
34 
35 

34 
32 


Declina< 
tion  S. 


-1543 


25 
25 


49.0 

51-5 
54.0 

56.5  '' 

58.8  ^3 
22 

61.0 

62.9  '9 

64.6  ^7 
66.0  '^ 

67.2  " 
9 

6 

4 


68.1 
68.7 
69.1 
69.2 
69.1 

68.8 

68.3 

67-5 
66.6 

65.6 


I 
I 

3 

5 
8 

9 
10 

II 


12 


64.5 

63.3 
62.0  ^^ 

60.8  " 
59.7 


II 
10 


58.7 
57-9 
57-3 
57-1 
57-2 

57-7 
58.6 

59.8 
61.4 

63-3 

65.5 

67-9 
70.4 


8 
6 

2 
I 

5 
9 

13 
16 

19 
22 

24 
25 


1.039         -0.282 

I6V900    57".76 


0.00 
-0.4 


-0.02 

•K).3 


46  Leonls  Xiiioris. 
Mag.  3.9 


Right 
Ascension. 


h 
10 


m 

48 


24.24 
24.60 

24.93 
25.21 

25.44 

25.61 

25.73 

25.79 
25.80 

25.76 

25.69 

25.59 

25.47 

25-33 
25.18 

25.04 
24.90 
24.78 
24.67 
24.58 

24-51 
24.47 

24.46 

24-47 
24.51 

24.59 
24.71 

24.86 

25-05 
25.29 


36 

33 
28 

23 
17 

12 
6 
I 

4 
7 

o 

2 

4 

5 
4 

4 
2 

I 

9 

7 

4 
1 

I 

4 
8 

12 

15 

19 

24 
28 


25.57  ^_ 
25.88  ^' 

26.22  ^^ 

26.59  ^^ 

26.98  ^9 
40 

27.38 
27.77  ^^ 

28.15  ^® 


Declina- 
tion N. 


+  3440 


76.1 

75.4 
750 

75.0 
75.5 


7 

4 
o 

5 
8 


II 
13 
14 


76.3 

77.4 
78.7 

80.1 
81.6  *5 
15 
83.1 
84.6 

85.9 
87.0 

87.9 


15 

13 
II 

9 
6 


88.5 
88.9 
89.0 
88.7 

88.2 

87-4 
86.4 

85.1 

83.6 

81.8 

79-9 

77.8 

75.5 

73.1 
70.6 

68.1 
65.6 
63.2 
60.9 

58.9 

57-1 
55.7 
54.7 


4 
I 

3 

5 
8 

10 
13 

15 
18 

19 

21 

23 

24 
25 
25 

25 

24 

23 
20 

18 

14 
10 


1. 216       40.692 
23"-655     82  ".51 


+0.01 
-0.4 


•KX04 

40.3 


APPAEENT  PLACES  OF  STABS,  1912. 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


54  Leonis. 

Mag.  4.5 


Right 
Ascension. 


Jan.  0.7 
10.6 
20.6 
30.6 

Feb.  9.6 

19-5 

29.5 
Mar.  10.5 

20.5 
30.4 

Apr.  9.4 
19.4 

293 
May  9.3 

193 

29.3 
June  8.2 

18.2 

28.2 

July  8.2 

18.1 
28.1 
Aug.  7.1 
17.0 
27.0 

Sept,  6.0 
16.0 

25.9 
Oct.   5.9 

15.9 

259 
Nov.  4.8 

14.8 

24.8 

Dec.  4.7 

147 
24.7 

34.7 


h 
10 


m 
50 


s 

51-47 
51.81  3^ 

52.11  3^ 

52.37 
52.58 


36 
21 

17 


Sec  <J,  Tan  6 
Mean  Place 


D'^a,  Dm  a 


52.75 
52.86 

52.92 

52.93 
52.90 

52.84 
52.76 
52.66 

52.54 
52.42 

52.30 
52.18 
52.07 

51-98 
51.91 

51.85 
51.81 
5 1  80 
51.82 
51.86 

51.93 
52.03 

52.17 
52.35 
52.57 


II 
6 
I 

3 
6 

8 
10 
12 
12 
12 

12 
II 

9 

7 
6 

4 
I 

2 

4 
7 

10 

14 
18 

22 

25 


52.82 

53.11 !? 

53.43 

53.78 

54.14 


32 

35 
36 

37 

54-51  ,^ 
54.88  37 

55.23  ^^ 


DecUna- 
UonN. 


+  25  12 


65.7 
64.6 

63.8 

63.3 
63.2 

63.4 

63.9 
64.7 

65.7 

66.8 

67.9 
69.1 
70.2 

71.1 
71.9 

72.6 

73.1 
73.4 
73.5 
73.3 

72.9 
72.3 
71.5 
70.5 
69.3 

67.9 
66.3 

64.5 
62.5 

60.4 

58.2 

55-9 
53.6 

51.4 
49.3 

47.4 
45.7 
44-3 


t  Anflte. 
Mag.  4.7 


Right 
Ascension. 


II 

8 

5 
I 

2 

5 
8 

10 

II 

II 

12 
II 

9 
8 

7 

5 

3 
I 

2 
4 

6 

8 

10 

12 

14 

16 
18 
20 
21 
22 

23 

23 
22 

21 
19 

17 
14 


h      m 
10    52 


1. 105       +0.471 
5i*.053     69".73 


0.00 
■0.4 


♦0.03 
•♦0.3 


8 
37.10 

37.43 
37.73 
37.98 
38.18 

38.32 
38.41 
38.45 
38.45 
38.40 

38.32 
38.21 
38.08 

37.94 
37.78 

37.62 

37.47 
37.32 
37.18 
37.05 

36.94 
36.86 

36.80 

36.77 
36.78 

36.83 
36.92 

37.05 
37.23 
37.46 

37.74 
38.05 
38.40 

38.77 
39.16 


33 
30 
25 
20 

14 

9 

4 
o 

5 
8 


3 

4 
6 

6 

5 

5 

4 

3 
I 

8 
6 

3 
I 

5 

9 

13 
18 

23 
28 

31 
35 
37 
39 
39 


38 


39.55 

39.93  „ 
40.28  35 


Declina- 
tion & 


-3639 


Groombxidge  1706. 
Mag.  6.3 


37.4 
40.2 

43.3 
46.5 
49.7 


28 

31 
32 
32 
32 


30 
28 


52.9 

55.9 

58.7 
61.2  ^5 

63.5  '^ 


65.5 
67.1 

68.3 
69.2 
69.7 

69.8 
69.6 
69.0 
68.0 
66.7 

65.2 

63.4 
61.4 

59.4 
57.3 

55.3 

53.4 
51.8 

50.5 
49.6 

49.1 
49.1 
49.6 
50.7 
52.3 


20 

16 
12 

9 
5 
I 

2 

6 

10 

13 
15 

18 
20 
20 
21 
20 

19 
16 

13 
9 

5 

o 

5 
II 

16 

21 


59.6  "^ 


Right 
Ascension. 


1.247        -0.744 
37«.I28     52".25 


-o.oi         -0.05 
-0.4  +0.3 

[fiph  xa] 


h       m 
10    52 

s 
61.31 
62.46 

63.49 
64.38 

65.09 


Declina- 
tion N. 


+  7813 


65.60 
65.90 
65.98 
65.86 

65.55 

65.06 

64.43 
63.69 

62.86 

61.99 

61.10 
60.23 

59.40 
58.64 

57.96 

57.39 

56.93 
56.60 

56.41 
56.37 

56.48 
56.74 
57.15 
57.71 
58.42 

59.27 
60.25 

61.34 
62.52 

63.75 

65.00 
66.25 

67.44 


"5 
103 

89 

71 

51 

30 

8 

12 

31 
49 

63 
74 
83 
87 
89 

87 
83 
76 
68 

57 

46 

33 

19 

4 

II 

26 

41 
56 

71 

85 

98 
109 
118 

123 

125 

125 
119 


8 


77.4 
78.2 

79.6  \l 
86.4 

92.3  3" 


30 

28 


95.3 

98.1 
25 

100.6 

I02.8  " 

104.6  '* 
105.9  t 

106.6    7 

2 

106.8 
106.4 

105.5 
1 04.1 

102.2 


4 

9 

14 

19 

24 


27 
31 
33 


99.8 

97.1 
94.0 

90.7 

87.2  35 
37 

79.8  37 
76.1  ^. 

72.5  ^^ 

69.1  34 
32 

^5.9  ,^ 
63.0^9 

60.6  ^^ 

58.7  '^ 

57.3  'I 

9 

56.4  , 

56.2  ^ 
56.6    4 


4.906       •f4.8Q4 
56«.797     9o".7i 


■K>.04 

-0.4 


■♦0.31 

■K>.3 


oc  Cratexls. 
Mag.  4.2 


Right 
Ascension. 


h       m 

10   55 


s 

29.15 

29.46 

29.74 
29.97 

30.16 

30.31 
30.41 

30.46 

30.47 
30.44 

30.39 
30.31 

30.22 

30.11 

30.00 

29.88 

29.77 

29.67 

29.57 
29.49 

29.42 

29.37 
29.34 
29.33 
29.35 

29.40 

29.49 

29.62 

29.78 
29.98 


31 
28 

23 
19 
15 

10 

5 
I 

3 
5 

8 

9 
II 

II 

12 

II 

10 

10 

8 

7 

5 

3 
I 

2 

5 

9 

13 
16 

20 

24 


28 


30.22 

30.50 
30.80  30 

31.13  ^^ 
31.47 


31.82 
32.16 

32.49 


34 

35 


34 
33 


Declina- 
tion S. 


-1749 


39.2 
41.8 

44.4 
46.9 
49.3 

51-6 

53.7 
55.5 
57.1 
58.4 

59.4 
60.2 

60.7 

60.9 

60.9 

60.7 
60.2 

59.5 
58.6 

57.6 
56.5 

55-3 
54.0 

52.7 
51.4 

50.3 

49.4 
48.8 

48.5 
48.5 

48.8 

49.5 
50.6 

52.2 
54.1 

56.2 
58.6 
61.2 


26 

26 

25 
24 
23 

21 
18 
16 

13 

ID 

8 

5 

2 

o 

2 

5 

7 

9 
10 

II 

12 
13 
13 
13 
II 

9 
6 

3 
o 

3 

7 
II 

16 

19 

21 

24 
26 


1.050   -0.322 
29".  134  48".50 


0.00 
-0.4 


-0.02 
■K).3 


378 


APPAEENT  PLACES  OP  STARS,  1912, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.  0.7 
10.7 
20.6 

306 

Feb.  9.6 

19.5 

29.5 
Mar.  1 0.5 

20.5 
30.4 

Apr.  9.4 
19.4 
29.4 

May  9.3 

19.3 

293 
June  8.2 

18.2 

28.2 

July  8.2 

18.1 
28.1 
Aug.  7.1 
17.1 
27.0 

Sept.  6.0 
16.0 

25.9 
Oct.    5.9 

159 

259 
Nov.  4.8 

14.8 

24.8 

Dec.  4.8 

147 
24.7 

347 


Sec  <J,  Tan  6 
Mean  Place 


d  Leonls. 

Mag.  5.0 


Right 
Ascension. 


h 
10 

8 
1. 14 

1.45 

173 
1.97 

2.17 

2.32 

2.43 
2.49 

2.51 
2.49 

2.44 

2.37 
2.29 

2.20 

2.10 

2.00 
1.90 
I.8I 

173 

1.66 

1. 61 

1-57 
1.55 
1.56 
1.60 

1.66 

175 
1.88 

2.04 

2.24 

2.47 

273 
3.03 

3.35 
3-69 

4.03 

4-37 
4.70 


m 
56 


31 
28 

24 
20 

II 
6 
2 

2 

5 

7 
8 

9 
10. 

10 

10 

9 
8 

7 

5 

4 

2 

I 

4 
6 

9 
13 
16 

20 

23 

26 

30 
32 

34 
34 

34 
33 


Declina- 
tion N. 


+  45 


i 


26.8 
24.8 
23.0 
21.4 
20.1 

19.1 
18.3 
17.8 
17.6 

17-5 

17.6 
17.9 
18.3 
18.7 
19.2 

19.8 
20.4 
20.9 

21.5 
22.0 

22.5 
22.9 
23.2 

23.3 
23.3 

23.2 
22.8 
22.2 
21.3 
20.2 

18.8 
17.2 

15.4 
13.4 
II.3 

9.1 
7.0 

4.9 


20 

18 
16 

13 
10 

8 

5 

2 

I 
I 

3 

4 

4 

5 
6 

6 

5 
6 

5 
5 

4 

3 
I 

o 

I 

4 
6 

9 
II 

14 

16 
18 
20 
21 
22 

21 
21 


1.003 
o'.984 


+0.072 
24".56 


/3  Vnm  Majoris. 
Mag.  2.4 


Right 
Ascensioa 


h 
10 


m 

56 


s 
3365 

34- 1 5  ^° 
3460  ^^ 

34.99  ^^ 
35.31 


35.56 
35.72 
35.80 
35.80 

35.73 

35-59 

35.41 

35.19 

34.94 
34.68 

34.42 
34.16 

33.92 
33.70 
33.51 

33.36 

33.24 
33.16 

33.13 
33.15 


33 
25 


16 
8 
o 

7 
14 

18 
22 

25 
26 

26 

26 

24 
22 

19 

15 

12 
8 

3 
2 

8 


33.23 
33.36 

33.55  ._ 
33.80  ^5 
30 


13 
19 


34.10 

34.46 
34.87 
35.33 
35.83 
36.36 

36.91 

37.44 
37.96 


36 

41 
46 

50 
53 
55 

53 
52 


Declina- 
tion N. 


+  5650 


64.2 
64.2 
64.8 

65.9 
67.4 


o 

6 
II 

15 
19 


21 


69.3 
71.4 
73.8  ^^ 

76.3  2 

23 
81.0 

Q^  -TV  20 

84.8  "* 

86.2  '^ 
87.2 


87.7 
87.8 

87.5 
86.7 

85.4 


10 

5 


I 

3 
8 

13 
16 


19 


83.8 
81.9 

79.6 « 

74.2 

30 

71.2 

68.0  32 

64.8  32 

61.6  3^ 

58.4  ^^ 
30 

55-4  ,^ 
49-9  " 

14 


45.7 

44.3 
43.4 
43.1 


9 
3 


1.829 
32*.390 


+1.531 
75".65 


a  TSism  Xajorls. 
Mag.  2.0 


Right 
Ascension. 


h 
10 


m 

58 


20.07 

20.64  5^ 
21.16^2 

21.61  45 

21.97  ^f 
^'  28 

22.25 

22.43 

22.51 

22.50 

22.41 


22.24 
22.02 

21.75 
21.44 

21. II 


18 
8 
I 

9 
17 

22 

27 
31 
33 
33 


32 


20.78 
20.46 
20.16  ^^ 
19.88  ^^ 
19.64 


24 
20 


19.44 
19.28 
19.18 

19.13 
19.14 


16 
10 

5 

I 

7 


14 
20 


19.21 

19.35 

^9-55  ,, 
19.82  '7 

20.16  34 
41 
20.57 
21.04 
21.56 
22.12 
22.71 


47 
52 
56 

59 
61 


23.32 

23.93 
24.53 


61 
60 


Declina- 
tion N. 


+  62  13 


22.4 
22.6  I 

23.4 
24.6  " 

26.3  '7 
21 


28.4 

30.8  It 

33.4 
36.0 

38.6 


26 
26 
26 

24 


41.0 
43.1 

44-9 
46.3 
47.3 

47.8 
47.8 

47-3 
46.4 

45.0 


21 
18 

14 
10 

5 

o 

5 

9 

14 
18 


21 


43.2 

41. 1 

32.8  3<^ 
32 

29.6 

26.3  33 

22.9  34 

19.5  ^t 

16.2  33 
32 

13.0 

10. 1 

7.5 
5.2 

3.4 


29 
26 

23 
18 


2.1 
1.4 
1.2 


13 

7 

2 


2.146   -1-1.899 
i8«.487  34".69 


X  Leonis. 

Mag.  4.7 


Right 
Ascension. 


h 
II 


m 
O 


s 
28.89 
29.20 
29.49 
29.74 
29.94 

30.10 
30.21 
30.27 

30.30 
30.29 

30.25 
30.18 
30.09 
30.00 
29.90 

29.80 
29.70 
29.60 
29.52 

29.45 

29.40 
29.36 

29.34 
29.34 
29.37 

29.43 
29.52 
29.64 
29.80 

29.99 

30.22 

30.48 
30.78 

31.10 
31.44 

31.78 
32.12 

32.45 


31 
29 
25 
20 

16 


II 
6 

3 
I 

4 

7 

9 

9 
10 

10 

10 

10 
8 

7 

5 

4 

2 

o 

3 
6 

9 
12 

16 

19 
23 

26 
30 
32 
34 
34 

34 
33 


Declina- 
tion N. 


+    748 


44.4 
42.5 
40.9 
39.5 
38.4 

37.6 
37.0 

36.7 
36.6 

36.8 

37.1 
37.5 
38.0 
38.6 
39.2 

39.8 
40.4 

40.9 
41.4 

41.8 

42.2 
42.4 

42.5 

42.4 
42.3 

41.8 
41.2 

40.4 
39.3 
38.0 


19 
16 

14 

XI 

8 

6 

3 

I 

2 
3 

4 

5 
6 

6 

6 

6 

5 
5 

4 
4 

2 
I 
I 
2 

4 

6 

8 

II 

13 

15 


18 


36.5 

34.7 
32.8  '9 

30.7  " 

28.6  " 
22 

26.4 

24.3 
22.3 


21 
20 


1.009      'K>.»37 
28«.724    43".47 


0.00 
■0.4 


0.00 

-K).3 


40.0I 
-0.4 


■♦o.io 
+0.3 

[Bph  is] 


-K>.OI 
-0.4 


•K>.I2 
^.3 


0.00 

-a4 


•K>.OI 

4<X3 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


p^  Leonis. 

^  Vn»  Majorls. 

ft  Crateris. 

d  Leonis. 

Mean  Solar 

Mag.  5.7 

Mag.  3.2 

Mag.  4.5 

Mag.  2.6 

Date. 

Right 

Decllaa- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Atcension. 

tionN. 

Atcension. 

tion  N. 

Ascension. 

donS. 

Ascension. 

tion  N. 

h       m 

e         t 

h       m 

•       1 

h       m 

e         t 

h        m 

e        » 

II      2 

+    2  25 

II      4 

+4458 

II  7 

—  22  20 

If 

II  9 

+  2059 

Jan.   0.7 

s 

25.05  „ 

•^3-3  ,„ 

8 

44.05  „ 

WW 

24.7        , 

19.61 

328 ,, 

35-4    ' 

s 
26.11 

78.0 

10.7 

2536  w 

^^•3    0 

44.46  *' 

4484  ^! 

24.2     5 

^9-93  f^ 

26.44  \\ 

76.5  \\ 

20.6 

25.64 1\ 

59-4  \l 

24.1 

20.22    ' 

38-1 M 

26.75  \\ 

75-4  " 

30.6 

25.89  "5 

57-8  "^ 

45.17 ,0 

24.6     5 

20.47  '^ 

40.8  '7 

27.02     ' 

74-6    8 

Feb.  9.6 

26.09  z 

56.4    t 

28 
45.45  _ 

25.5 ,! 

20.67  ""^ 

43-4    J 

22 

27-24  " 

74.2    4 

16 

13 

21 

13 

16 

*5 

18 

1 

19.5 

26.25  „ 

55-2 

45.66 

26.8  ^ 

20.83  „ 

45-9  „ 

27.42 

74-1    , 

29.5 

26.36 " 

26.42 

54-3    ? 
53.7    ^ 

45-81  'S 
45.89    ^ 

28.4  'f 
30.2 

20.94  " 
21.00 

4% 

48.2  \\ 

27.55  I 
27.63 

74-4    \ 

Mar.  1 0.5 

5°-3 ; 

74-9    i 

20.5 

26.45  \ 

53.3    , 

45.91    , 

3»-2  Z 

21.03 

53-8  '^ 

27.66  3 

75-6    I 

30.4 

26.44  : 

53-2 

45-88    I 

34-2  !° 

21.02        ' 

27.66  ° 

76-5    ' 

4 

0 

8 

JO 

5 

J3 

4 

10 

Apr.  9.4 

26.40 

53.2 

45-80 

3<*-2    . 

20.97 

55-1  ,„ 

27.62 

77-5  ,„ 

19.4 

26.33  I 
26.25  I 

53-4    , 

45-68  " 

39-6    ! 

20.90     ' 

56.1  '° 

27-55    ! 
27-47  ,„ 

78-5  ^ 

29.4 

53-7    ^ 

45-54  * 

20.81     9 

56.8    7 

79-5    ° 

May  9.3 

26.16  9 

54-1  : 

45-37 ,; 
45-19  « 

4I.O    t 

20.71  ;^ 

57-3    \ 

27.37    ° 

80.5  '° 

19.3 

26.06 '° 

54-6    \ 

42.1  " 

20.60 " 

57-5 

27.26  " 

81.4   9 

10 

5 

18 

7 

12 

1 

II 

7 

29.3 

2596  ^^ 

55.1     , 
55-7    J 
56.3    J 
56.9    t 

4S-OI 

42-8     . 

20.48 

57-4    . 

27-15  „ 

82.1     ^ 
82.7    f 

June  8.2 

25.86  'I 

44-83  ^ 
44-67  ^ 

43-2    * 

20.36 " 

57-0    * 
56.4    J 

27.04  " 

18.2 

^5-77    I 
25.69    I 

43-2 

20.25 " 

26.94  'I 

83.1     t 

28.2 

44-52  \\ 

42.8    4 

20.14 

26.85    ' 
26.77 

7 

83.3    ' 

July  8.2 

25.62    7 
0 

57.4 

44-39  ,J 

42.0 
11 

20.05  \ 

54-6  '° 
12 

83.3    ° 

18.1 

25.56 

57-9    , 

44-28 
44-20 

40.9 ,, 

19.97 

53-4  „ 

26.70 

83.2 

28.1 

25.52    \ 

58.3   * 

39.5  t 

19.90  7 

s*-^  ! 

26.65        ^ 

82.9    3 

82.3 ; 
81.5 1 

Aug.  7.1 

25.50    ^ 

58.7    t 

44-15    f 

37-8    ! 

19.86  ^ 

50.7    t 

26.62         ^ 

17.1 

25.50    _ 

590   3 

44-»3    , 

35-8  \° 

19.84  ^ 

^^-^^  ! 

26.62        ° 

27.0 

25.53    \ 

59.1 : 

44-15    g 

33-5  '^ 

25 

19.84  ° 
4 

47.8  ;j 

26,64        ^ 

5 

80,6  9 
12 

Sept.  6.0 

25-58  - 
25.66  \ 

590 

44-2^  .« 

3^0 

19.88 

46.5  „ 

26.69    « 

79-4 ,, 

16.0 

58.7  ^ 

44-31  ^ 

^8-4    S 

19.96  ° 

45.4 " 

26.77  „ 

78°  1 

76-4  \\ 
74-6  '0 

25.9 

2578  ! 

58.2  ^ 

4446  ,x 

^5-6    0 

20.08 " 

44.5  I 

26.89  " 

Oct.   5.9 

2593  ,^ 

57-4  ,1 

44.65  ' 

22-7  \l 

20.23  ^^ 

43.9  , 

27.05  \l 

15.9 

26.12  '9 

564  ! 

44-89  \^ 

19.8  '9 

20.42  '9 

43.6  3 

27.24 ': 

72-6  '° 

S3 

13 

29 

29 

24 

I 

23 

21 

25.9 

26.35  „ 

55-1    ,,: 

45.18 

16.9    „ 

20.66 

43-7 

27.47  „ 

70-5  „ 

Nov.  4.8 

26.62  '7 

53-5    J 

45.51  33 

»4-»    J 

20.93  ^j 

44-2    3 

27.74 ,: 

68.2  ="3 

14.8 

26.91  '' 

5»-7    ' 

45.88  37 

"•4    I 

21.24^^ 

45-^  ,! 

28.05  ^ 

65-9 1\ 

24.8 

27.23  ^* 

49.8    9 

46.28  4° 

9.0^4 

21.58  34 

46-5  -J 

28.38  33 

63-6  ^^ 

Dec.  4.8 

27.56  \l 

47-7    ' 

46.71  *^ 

6.9" 

21.93  ^\ 

48-3    ! 

28.73  ^^ 

6^-4  ! 

34 

22 

44 

17 

36 

21 

36 

21 

14.7 

27.90,. 

45-5  _ 

47.15  ,, 

5-2    , 

22.29 

504  ^, 

29.09 

59-3  _ 

24.7 

28.24  34 

22 
43-3  " 

47.59    ^ 

3-9'^ 

22.64  ''^ 

52.7   '5 

29.45  ^^ 

57-4  \l 

34.7 

28.56  3=" 

41.2  "' 

48.02    43 

3-1    ' 

22.97  ^^  55.3 '''' 

29.80  •'^ 

55-8  '<^ 

Sec  d.  Tan  d 

i.ooi      40.041 

i.!|i4       40.999 

1.081   -0.41 1 

1.07 1   40.384 

Mean  Place 

24*-939     6o".76 

43«.3ii     34".3i 

I9-.687     43".27 

25».847     8i".52 

ly^A,  Dm  a 

0.00          0.00 

+0.01         -K).o6             0.00        -0.03     1 

0.00           40.02 

Df  (^,  D«<f 

-0.4 

40.2         1 

^.4 

+0.2            1 

-0.4 

-K).2         > 

-0.4 

40.2 

[Eph  la] 
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APPARENT  PLACES  OF  STARS,  1912. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


d  LeonlR. 

V  IJrssB  JCaJorls.             (^  Crateris. 

(T  LeoBlB. 

Mean  Solar 

Mag.  3.4 

Mag.  3.7                       Mag.  3.8 

Mag.  4.1 

Date. 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

DecUna> 

Ascension. 

tion  N. 

Ascension. 

tion  N. 

Ascension. 

tion  S. 

Ascension. 

tionN. 

h       m 

e         * 

h       m 

0        t 

h       m 

• 

h       m 

0           r 

II      9 

+  15  54 

II      13 

+33  33 

II     14 

-14  18 

II     16 

+      630 

Jan.   0.7 

8 
37.61 

36.6  ,, 

8 

44.18 

81.5 

s 
56.31 

O.I 

s 

36.05 

434  ^^ 

10.7 

37.94  33 

34.9  \\ 

44.55  ,, 

80.5  '° 

56.62  3» 

2-5  :t 

36.37 11 

20 
4».4    ° 

20.6 

38.50  It 

33.6  \l 

44.89  ^J^ 

79.9     t 

56.91  11 

5°    i 

36.66  'I 
36.92  It 

39.7  ,; 

306 

32.6  '° 

45.19  \^ 

79.7     , 

57.16  ^5 

7-4    2 

38-^    f 

Feb.  9.6 

38-72  " 

31.9    I 

45.44  ^ 

79.9 

57.37 

9.6" 

37- H  " 

37-0  " 

17 

4 

20 

7 

17 

21 

»7 

xo 

19.6 

38.89 

31.5     , 

45.64  . , 

80.6 

57-54  ,, 

"•7  ,„ 

37.31  „ 

36.0 

29.5 

39.01     „ 
39.09     _ 

31-4 

45.78  '^ 

81.6  '° 

57.66  " 

»3.6    9 

37-44    I 
37.52 

35.3  I 

Mar.  10.5 

31.6    \ 

45.87    I 

82.8  " 

57.73  ; 

^S-3    I 

34.9   ; 

20.5 

39.12     ^ 

32.1    * 
32.7    y 

45.91    * 

84.2  ;* 

57.77  ^ 

16.7  '* 

37.56    * 

34.8   ' 

30.4 

39.12     ° 

45.90    ^ 

«5-7  \l 

57.77  3 

17.8  " 

9 

37.57    3 

34.9  3 

Apr.   9.4 

39.08 

33.4    8 

4585    „ 

lu  I, 

57-74    . 
57.68    I 

57.60    ° 

18.7 

37.54    . 
37-49    , 

35-2    ^ 
35.6    * 

19.4 

39.02 
38.94  ,„ 

34.2 

88.8  'S 

'9-3 : 

29.4 

35-1    I 
35.9    0 
36.7    ^ 

45.67    ° 

90.3  '5 

^97    ^ 

37.42    7 

36.1    ^ 

May   9.3 

38.84  ° 

45.55  ,^ 

91.6    3 

57-51    ' 

19.9    , 

37-33    I 

36.6    I 
37-2    ^ 

19.3 

38.74 '° 

10 

45.41  4 

92.7    8 

57-41  '° 

10 

19.8    ' 
2 

37-24    ' 
10 

29.3 

38.64  „ 

37.4    . 
38.0    ^ 

45.27  ,, 

93.5     . 

57-31 

19.6 

37-^4  ,„ 

37-8 
38.4    t 
390 

June  8.3 

38.53 " 

45.14  ^ 

94.0    5 

57-2^    ^ 

19.2    * 
18.6    I 

37.04  '° 

18.2 

38.44  ' 

38.5    \ 

45.02 

94.2    I 

57.11  ^^ 

36.95    I 

36.87  ! 
36.79  I 

28.2 

38.35  ' 
38.27  \ 

38.8    3 

44-90" 

94.2     ^ 

57.02    9 

17.8 ; 

39.5    * 

July   8.2 

39.0    ^ 

44.80'° 
9 

93-9    I 

56.93    ^ 

16.9  9 

39.9   * 

4 

18.1 

38.21 

390 

44.71 

93-3    „ 

56.85 

'5-9  ,„ 

36.73  . 

403    , 

28.1 

38.17  t 

38.9 

44.64    7 

92.4    9 

56.79    I 

14.9    ° 

36.68    5 

40.6    I 

Aug.  7.1 

38.14  ; 

38.6    3 

44.60    * 

9'-3 : 

56.75    * 

13.8  " 

36.65    3 

40.8    ' 

17.1 

38.13  ' 

38.1    s 

44-59    \ 

89-9    1 

56.73    , 

12.8  '^ 

36.64 

40.8    ^ 

27.0 

38.15  \ 

37.4    „ 

44.60 

88.2  '7 

56.74    ' 

1 1.8  **» 

36.65     ' 

40.6    * 

5 

9 

5 

»9 

3 

9 

4 

3 

Sept.  6.0 

38.20 
38.28  * 

36.5  „ 

44.65    g 

44.73 ,! 

86.3 

56.77    , 

10.9 

36.69 

40-3     , 

16.0 

35-4  " 

^^-^^  l\ 

56.84    7 

10.2     ' 

36.76     7 

39.8    I 
39-0    ° 

26.0 

38.40  \\ 

34.1  \\ 

44-85 " 

81.9  '3 

56.95  " 

9-7    ^ 

36.87  " 

Oct.    5.9 

38.55  \l 

32.6    5 

16 

79-5  !^ 

57.09 ;; 

9-5 

3701     * 
37.19  I, 

38.0  ^ 

15.9 

38.74 '' 

3°-9    ! 

20 
45.21  ^° 

76.9  't 

57.27  '^ 

9-7    ' 

36.7  ^ 

23 

19 

25 

26 

23 

5 

21 

»5 

259 

3^-97    . 
39.23  ll 

29.0 

4546  ,^ 

74-3  ,, 

57-50  . 

10.2 

3740      . 
37.66  ^^ 

35.2  „ 

Nov.  4.8 

26.9  n 

45-75  '^ 

71.7  '* 

57.76  ^^ 

n.o 

33-5    ! 

14.8 

39.52  \\ 

24.7 

46.07  \\ 

69.2    5 

58.05  ^9 

12.2   " 

37.95    ,^ 

3t-6    9 

24.8 

39.85  \\ 

22.5  " 

46.42  35 

66.7    5 

58.37  3^ 

»3-7  'f 

38.26  3 

=^9-5  " 

Dec.  4.8 

40.20  35 

^'o^  " 

46.80  38 

64.S  " 

58.71  34 

15.6  '9 

38.59  11 

'7-3  " 

35 

22 

39          -  20| 

35 

21 

35 

22 

14.7 

40.55  _ 

I8.I 

47.^9  _ 

62.5  .. 

59.06 

17.7 

38.94  ,, 

*5-^  ,, 

24.7 

40.90  \l 

»/:  T  20 
10. 1      ^ 

47.58  39 

60.8  '7 

59.41  35 

20.0    3 

39.28  34 

^3-0  " 

34.7 

41.2434 

14.3 '' 

47.96  38 

59.5  '^ 

59.74  ^^ 

22.4  '^ 

39.61  ^^ 

«,    ^   20 
21.0 

Sec  <f ,  Tan  6 

1.039       +0.286 

1.200      H0.664 

>       1.032       -0.255 

1.007       +0.X14 

Mean  Place 

37-.407     38".57 

43'-757     88".8i 

56-.389       7".86 
0.00         -0.02 

35'.985     42".6o 

ly^a,  D«a 

0.00            40.02 

0.00          •K>.04 

0.00         +0.01 

D^  d,  Dm  ^ 

-0.4 

-K).2         1 

-0.4 

.K>.2         1 

-0.4 

10.2      1 

-0.4 

■K>.2 

[Eph  xa] 


APPARENT  PLACES  OF  STABS,  1912 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


7t  Oentauxl. 

2  LeoniB. 

T  Leonls. 

A.  Draoonis. 

Mean  Solar 

Mag.  4.3 

Mag.  4.0 

Mag.  5.2 

Mag.  4.1 

Date. 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Aicension. 

tion  S. 

Ascension. 

tion  N. 

Ascension. 

tion  N. 

Ascension. 

tion  N. 

h       iki 

• 

h       m 

p        * 

h       m 

• 

h       m 

0       f 

II     16 

-54    0 

If 

II     19 

+  11     0 

II     23 

+    320 

II     26 

+  6948 

Jan.   0.7 

s 
59.06 

12. 1 

8 
20.34    _ 

49-9  .0 

s 

24-73  „ 

29.3      _ 

s 

13.66  _ 

46.0 

10.7 

59.50  ^ 

H-8  11 

20.67 

48-'  \l 

2505  f„ 

^7-3    " 

^4-41  '„ 

46.1   ' 

20.6 

59.88  38 

17-9  i] 

20.97   ^° 

465 ; 

25-34 11 

25.4  ]l 

^5-"  1° 

468  ,^ 

306 

60.21  33 

"•^  A 

27 

45-2  It 

^5-6°  '! 

^3-7    I 

15.73  t 

48.1  \l 

Feb.  9.6 

60.48  ^7 

24-9  It 

21.46  " 

44.2'° 

25.82  " 

22.3  ^"^ 

16.26  53 

49-8    ' 

20 

36 

18 

7 

18 

II 

41 

33 

19.6 

60.68 

2^-5  ,, 

21.64    ,, 

43-5    , 

26.00 

21.2 

'^•^7  ,„ 

52.0  ,. 

295 

60.82  ^^ 

32.1^^ 

21.77  '3 

43-2    3 

26.13  '3 

20.3    I 
19.7    I 

16.96  =^9 
17-12  'J 

54-^    8 
57-4  ll 

Mar.  10.5 

60.89     7 

35-6  35 

21.86    ^ 

43-1 

26.22    ^ 

20.5 

60.90     [ 

38.9  l^. 

21.90   ^ 

43-2    ' 

26.27    ^ 

19.4    , 

17.16    4 
^7°«  .8 

^3-'  36 

30.4 

60.85    5 
10 

4-0  11 

21.91    ^ 

3 

43-5    I 

0 

26.28     ^ 

2 

19.3    J 

Apr.   9.4 

60.75  ,, 

44-8  „ 

21.88 

44.0 
44.6 

26.26 

19.4 

16.90 
16.62  *8 

^5-7  ,, 

19.4 

60.61  '^ 

47-3  '5 

21.83    5 

26.22    ^ 

19.6    ^ 

68.1  '4 

29.4 

60.44'^ 

49-4    ! 

21.76    7 

45-3    ; 

26.15     J 
26.07    » 

20.0    "* 

16.27  ^^ 

70.2  ]l 

May  9.3 

60.24  '° 

21.67    ^ 

46.0    7 

20.5     5 

15.86  4' 

71.9  ^ 

19.3 

60.01  ^3 

24 

52.3    8 

21.58    ^ 
10 

46.8    ^ 

7 

25.98    I 
9 

21.0    5 
6 

'5-4^  J'g 

73.2    ^ 

293 

59.77  .. 

53-1 

21.48 

47.5     ^ 
48.1     I 

25.89 
25.79  'I 

21.6 

14-45  * 

73.9    - 

June  8.3 

59.52     5 

53-4    , 

21.38    '° 

22.2     ^ 
22.8     ^ 

74.1    , 

18.2 

59.27  11 

53-3    , 

21.29      ^ 

48.6     5 

2570    2 

^3-98  47 

73.8    I 

28.2 

59.03  J: 

6 
52.7  „ 

21.20      ^ 

21.12 

7 

49.0    ^ 

25.62     ^ 
25.54    ^ 

23.3     I 

13.54  ;7 

73.0 ,! 

July  8.2 

58.80  "3 

21 

''■' :; 

49.4    ^ 

23.8     ^ 

13.13  *' 
37 

71-7  'I 

'  18 

18.1 

5^-59  ,^ 

48.3  [I 

21.05 

49.6 

25.47     . 

24-3     . 

12.76 

69.9  „ 

28.1 

58.40  \l 

21.00    ^ 

49.7     ] 

25.42     ^ 

24-7  ; 

12.45 ;. 

^7-7  Z 

Aug.  7.1 

58.25    ' 

46-^  " 

20.97     3 

49.6     ^ 

25.38    ^ 

250  I 

12.21  * 
12.03  1 

17.1 

58.14  " 
58.08    ^ 

43-7  l\ 

20.96 

49.4     . 

25.36    ^ 

25.2 

62.2  ^9 

12 

27.0 

4' -2  '^ 

20.97     ] 

49.0    I 

25.37  : 

25.2  ° 

11.93  '° 

59.0  f  ^ 

I 

25 

4 

6 

3 

2 

I 

34 

Sept.  6.0 

58.07 

38.7  ^^ 

21.01 

48.4  „ 

47-6  ,1 

25.40 
25.46  ^i 

25.0 

11.92 

55-6  36 

52.0 :, 

16.0 

58.12    5 

36.2  ^5 

21.08     7 

24.7      ^ 
24.1       g 

11.99     7 

26.0 

58.24  " 

33-8  :! 

21.18  *° 

46.6  '° 

^556  ^ 

483 11 

Oct.    5.9 

58.43  11 

-.T  A  22 
29.8 

21.32  ]l 
21.50  '* 

45.3  \l 

25.70  ^ 

23.3    „ 

12.41  '^ 

^•7 

4^-^  ,. 

159 

58.68  ^5 

43-8  ^ 

25.87 11 

22.2   " 

12.76  35 

32 

13 

22 

17 

21 

14 

44 

35 

25-9 

59.00 

28.5     ^ 

21.72 

42.1 

26.08 

20.8     , 

13.20 

37-6  _ 

Nov.  4.8 

59.37  ]l 

277  : 

21-97  11 

40.2  '9 

26.33  li 
26.61  ^* 

17.4  " 

13.74  ^: 

^•36  ll 

34-4  '! 

14.8 

59.80  ^3 

27.4  3 

22.26  ^ 

38.1  " 

31.5  '^ 

24.8 

60.26  ^l 

27.7  ^ 

22.58  f 

35.9  " 

26.92  3^ 

^5-4  '° 

^5-^4  '' 

29.0    5 

Dec.  4.8 

60.74  ^ 

28.7  : 

22.91  33 

22 

337 

27.26  34 

^3-2  " 

15.78  7^ 

26.9 

49 

15 

35 

22 

34 

33 

77 

15 

147 

61.23     0 

30.2  ^^ 

23.26 

31.5 

27.60 

II.O 

^^•55  ^e 

25.4    . 

24.7 

6^-71  t! 

32-2  '" 

23.61  35 

X^  ^  21 
29.4   ^ 

27.94  34 

8.8" 

17.33  ll 

24.5  ; 

347 

62.17  ^^ 

34.7  ^^ 

23.95  ^^ 

0^  T  20 
27.4 

28.27  33 

6-7" 

18.10  77 

24.2  3 

Sec  6,  Tan  6 

1.701       -1.377 

1. 019       •K>.i94 

1.002       .K>.058 

2.898       +2.720 

Mean  Place 

59*.370    31"." 

20'.248    5o".75 

24".727     27".72 

ii«.645     6o".8o 

DV  ^1  ^•^  ^ 

-0.0 1         -0.09 

0.00         +0.01 

0.00           0.00 

+0.01         40.18 

D^6,Dmi 

-0.4 

+0.2      1 

-0.4 

40.2          1 

-0.4 

40.2         1 

-0.4 

40.I 

[Bph  19] 


382         APPARENT  PLACES  OF  STAES,  1912. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


S  Hydm. 

A.  Centanii. 

t^  Lftonli. 

T  dunueleontUi. 

Mean  Solar 

Mag.  3.7 

Mag.  3.3 

Mag.  4.5 

Mag.  5.7 

Date. 

Right 

DecUna- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Ascension. 

tiooS. 

Ascension. 

tion  S. 

Ascension. 

tions. 

Ascension. 

tion  S. 

h       m 

•        ' 

h       m 

p        ' 

h       m 

e 

* 

h       m 

•           r 

II     28 

-31  22 

0f 

II     31 

-6231 

n 

II     32 

—     020 

If 

II    33 

-7524 

Jan.   0.7 

8 
39.99 

1-5 

8 

42.33  , 

37.6  ,. 

t 

2^-50  „ 

13.5 

s 

36.61 

"-3  „ 

10.7 

40.34  35 

^■^    I 

42.87  \t 

4°=^  ,0 

26.82  32 

15.6 

2*1 

37.49  '* 

^3-6  11 

20.6 

40.66  3^ 

7°    0 

43-35  ^, 

43.2  3^ 

27.12  30 

17.6 

20 

38-28  79 

16.4  =■* 

30.6 

40.94  \\ 

9-9    ; 

43.76  ^ 

46.5  \\ 

27.39  \l 

19.5 

19 
16 

38.96  ^« 

19.7  51 

23-3      a 

*     Feb.  9.6 

41.17  i 

12.8  ^9 

44."  „. 

50.0  •'' 

27.62  ^3 

21. 1 

39.51  55 

18 

29 

27 

37 

IB 

13 

41 

38 

19.6 
29.5 

41.35 
41.49  '^ 

44.38 
44.56    8 

53-7  38 
57.5  ^, 

27.80 
27.94   1^ 

22.4 
23.5 

II 

8 
6 

39.92  ^3 
40.20 

27.1 
31.0  39 

Mar.  10.5 

41.58  I 

21.0  ^<^ 

44.66  '° 

61.2  37 
64.8  f 

28.04 
28.10      * 

24.3 

40.34     * 

34-9  :' 

20.5 

41.62  ^ 

23-3  ^f 

44.69    f 

24.9 

40.34  „ 

38.8  39 

30.5 

41.63  \ 

25-4  '• 

44.65  „ 

68.3  35 

28.12      ' 

25.2 

3 

40.21   '3 

42.5  ^I 

3 

J9 

II 

32 

2 

1 

25 

35 

Apr.  9.4 

41.60 

41.54  g 
41.46 

28.9  '* 

44.54     ,, 

74-3  .. 

28.10 

25.3 

39.96     . 
39.60  36 

39.14 1! 

46.0 

19.4 

44.37 

28.06    4 
28.00    ^ 

25.2 

I 
0 

49-3  ^f 

29.4 

30.1  " 

43.89  \l 

76.8  ^5 

25.0 

0% 

52.2  '9 

May  9.3 

41.36  ° 

310    9 

78.9    ' 

27.93     J 
27.85    I 

24.7 

3 

38.60  54 
37.99  % 

54-7  '^ 

19.3 

41.24  " 
13 

31.6    ^ 

3 

43.60  ^9 
31 

80.6  '7 
12 

24.3 

4 
5 

5^-7  :^ 

293 

41."  ,, 

319     , 

43.29  _ . 

81.8 

27.76  ^^ 

23.8 

6 
6 
6 
6 

5 

3732  ^, 

583  ,„ 

June  8.3 

40.98  3 

31.8     ' 

42.95  \Z 

82.5    7 

27.66  '° 

23.2 

36.61  7» 

59.3  '° 

18.2 

40.85  3 

314    , 

42.60  3^ 

82.7    \ 

27.57    ^ 

22.6 

35.88  73 

59.8    5 

28.2 

40.72  3 

30.7 ,; 

42.26  34 

82.4    3 

81.6    * 
13 

27.48    ^ 
27.40    ^ 

22.0 

35.15  ;f 

59.8    \ 

59.2 
II 

July  8.2 

40.60  " 
II 

29.7 

12 

41.93:: 
32 

21.4 

34-44  ^8 

18.2 

40.49 

28.5 

41.61 

80.3  „ 

27.33    . 

20.9 

3376 ,, 

58.1  .* 

28.1 

10 
40.39  g 

^7-^  ^6 

41.32     9 

78.6  '7 

27.27    ^ 

20.4 

5 

mm 

02 

33.14  „ 

56.5  •* 

Aug.  7.1 

40.31  . 

^5.5  ! 

41.08  ^^ 

7^-5  l\ 

27.23    ^ 

19.9 

5 

A 

32.61  5'' 

54-4    ! 

17.1 
27.0 

40.26  5 
40.24  \ 

23.8  '7 

22.1    '7 

17 

40.89    ' 
40.76  '3 

74-1  "1 

71.5  '* 
27 

27.20     3 

27.20    " 
2 

19.5 
19.3 

4 

2 

0 

32.18  43 

31.86  3^ 

^          18 

5^°    6 
49-4  ,8 

Sept.  6.0 

40.25 

20-4    - 

40.70 

68.8 

27.22 
27.28     I 

19.3 

31.68 

46.6 

16.0 

40.30  I 

18.8  '^ 

40.72  „ 

66.1  ="7 
63.5  '^ 

or 

19.4 

I 

31.65  ,^ 

43-6  Z 

26.0 

40.39 ,: 

174 !! 

40.83     • 

^7  37  ^\ 

19.8 

4 
6 

31.78    3 

37-8    ! 

Oct.   5.9 

40.53  '^  16.2  ^:: 

41.02  w 

61.0  ^5 

27.49  " 

20.4 

32.07  ^ 

159 

40.72  ^^ 

^^•^: 

28 

41.30  3, 

5«-«  Is 

27.66  '7 
20 

21.3 

9 

12 

32.51  "^ 
59 

35.2  ^<^ 
21 

25.9 

40.95 

15.0 

41.66 

57.0 

27.86 

22.5 

3310 

33-1  ., 

Nov.  4.9 

27 
41.22       ' 

15.0  ° 

42.10  44 

55.7       , 

28.10  ^1 

23.9 

14 

33.82  7^ 

31.4    I 

14.S 

11 

41-53::, 

^5-5  ,^ 

42.60  5° 

55.0       \ 

28.38  ^® 

25.6 

17 

34.66  J4 

30.3  " 

24.8 

41.87  ^t 

^^•5    ^ 

43.15  \l 

54.9        . 

28.68  3° 

27.5 

19 

3558  ^^ 

29.8    5 

Dec.  4.8 

42.24  37 

17.9  't 

'  ^  18 

«-73  59 

55.4 

II 

29.00  3^ 
34 

29.6 

21 
22 

3^-55  ^^ 
99 

29.9    8 

14.7 

42.62 

'97  ,^ 

44.32 

56.5    ,, 

29.34  „ 

31.8 

37.54  ,, 

3°-7  .^ 

24.7 

42.99  ^^ 

21.9" 

44.91  :^ 

5S-2 

29.69  35 

34.0 

22 

38.51  ^^, 

32- >  '* 

34.7 

43.35  ^ 

24.4  ^^ 

45.47  ^^ 

60.5  ^3 

30.03  34 

36.2 

22 

39.44  ^^ 

34.1  '** 

Sec  <J,  Tan  (5 

1.171    -0.610 

2.168    -1.924 

1. 000       -0.006 

3.970      -3.842 

Mean  Place 

40-.274     14"  .45 

42'.893     58".27 

26*.583     16"  .0: 

\ 

37'.470    33".78 

D'^  a,  Dm  a 

0.00         -0.04 

-o.oi        -0.13 

0.00           0.00 

-O.OI         -0.25 

D^i,Dm^ 

-0.4 

40.I        1 

-0.4 

+0.1 

-0.4 

+0.1 

1 

-0.4 

"♦0.1 

[Bph  is] 
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Mean  Solar 
Date. 


Jan.   0.7 

10.7 
20.7 
30.6 

Feb.  9.6 

19.6 

295 
Mar.  10.5 

20.5 
30.5 

Apr.  9.4 
19.4 
29.4 

May  9.4 

193 

293 
June  8.3 

18.2 

28.2 

July  8.2 

18.2 
28.1 
Aug.  7.1 
17.1 
27.1 

Sept.  6.0 
16.0 
26.0 

Oct.   5.9 

15-9 

259 
Nov.  4.9 

14.8 

24.8 

Dec.  4.8 

14.8 
24.7 

34.7 


Scc<J,Tan<f 
Mean  Place 


Jy^  a,  Dm  a 


8  Dnoonli. 

Mag.  5.5 


Right 
Ascension. 


h 
II 


m 

37 


• 
36.12 
36.80 

3745 
38-03 
38.52 

38.92 
39-21 

39.39 
39.46 
39.43 

39.30 
39.08 

38.79 
38.45 
38.07 

37.66 

37.24 
36.83 

36.43 
36.06 

35.72 

35-43 
3520 

3503 
34.92 

34.88 

34-92 
3504 
35-24 
35.53 

35-9^ 

36.37 

36.91 

37-51 
38.16 

38.85 

39-56 
40.26 


68 

65 

58 

49 
40 

29 

18 

7 

3 

13 

22 

29 

34 
38 
41 

42 

41 
40 

37 
34 

29 

23 

17 
II 

4 

4 
12 

20 

29 
38 

46 

54 
60 

65 
69 

71 
70 


Declina- 
tion N. 


+  67  13 


40.0 

39-9 
40.4 

41.4 

43-0 

45.0 

47.4 
50.1 

52.9 
55.7 

58.4 
60.9 

63.1 

64.9 

66.3 

67.2 
67.6 
67.6 
67.0 
65.8 


I 

5 
10 

16 

20 

24 

27 
28 

28 
27 

25 
22 

18 

14 
9 

4 
o 

6 

12 

16 


20 


64.2 
62.2 
59.8  '^ 

iZr^  28 
57-0 

53.9 


31 

34 


50.5 
47.0 

43-4 
39-7 
36.1 

32.6 

29-3 
26.3 

23.6 

21.3 

19.6 
18.5 
17.9 


35 
36 

37 
36 

35 

33 
30 

27 
23 
17 

II 
6 


2.584       +2.382 
34*-525     55".i7 


+0.01 
-0.4 


40.16 

40.I 


C  Crateiis. 
Mag.  4.9 


Right 
Aacension. 


h 
II 


m 
40 


7.78 

8.II  ^3 
8.42  3» 
8.69 
8.93 


27 
24 
19 


9.12 

9.27 
9.37 
9.43 
9.46 

9-45 
9.41 

9.35 
9.28 

9.19 

9.10 
9.00 
8.89 

8.79 
8.69 

8.60 
8.52 
8.46 
8.42 
8.40 

8.41 

8.45 

8.53 
8.65 

8.81 


15 
10 

6 

3 
I 

4 
6 

7 
9 
9 

10 
II 
10 
10 

9 

8 
6 

4 

2 


4 
8 

12 

16 

20 


9.01 

9.26  ^5 

20 

9-55  ^ 

9-87 
20.21 


20.56 
20.91 
21.25 


32 
34 
35 


35 
34 


Declina- 
tions. 


-17  51 


32.9 

35-3  It 
37.8  '5 

40.3  '' 
24 

23 


42.7 

45.0 
47.0 
48.9 

50.5 
51.9 

53.0 

53-9 
54-6 
55-0 
55-2 

55-1 
54-8 

54-3 
53-7 
52.9 

51-9 
50.9 
49-8 
48.6 

47-5 

46.5 
45-6 
45.0 
44.6 
44-5 

44-7 

45-3 

46.3 
47.6 

49-3 

51.3 
53.5 
55.9 


20 

19 
16 

14 
II 

9 

7 

4 

2 

I 

3 

5 
6 

8 

10 

10 
II 
12 
II 
10 

9 
6 

4 
I 

2 

6 
10 

13 

17 
20 

22 

24 


1.05 1       -0.322 
i8*.04i     41''. 22 


0.00         -0.02 
-0.4  -K).  I 

[Bph  ifl] 


X  Vnm  XaJoTls. 

Mag.  3.8 


Right 
Aacension. 


h 
II 


m 
41 


25-13 
25-58 

25-99 
26.37 

26.70 

26.96 
27.16 
27.30 

27.37 
27.38 

27.34 
27.25 

27.12 

26.97 

26.79 

26.60 
26.41 
26.22 
26.03 
25.86 

25.70 

25-57 
25.46 

25-39 
25-35 

25-35 
25-39 
25-48 
25.62 
25.81 

26.06 
26.36 
26.71 
27.10 

27-53 

27-98 
28.44 
28.89 


45 
41 
38 

33 
26 

20 

14 

7 
I 

4 

9 

3 

5 
8 

9 

9 

9 

9 

7 
6 

3 
I 

7 

4 
o 

4 

9 

14 

19 

25 

30 
35 
39 
43 
45 

46 

45 


Declina- 
tion N. 


+  4815 


50.3 

49-6 

49-3 
49.6 

50.4 

51.6 

53.2 

55.1 
57-2 

59-4 

61.7 

63.9 

65.9 
67.6 

69.0 

70.1 
70.8 
71. 1 
71.0 

70.4 


7 

3 

3 
8 

12 

16 

19 
21 

22 
23 

22 
20 

17 
14 
II 

7 

3 
I 

6 

10 

69.4 
68.1  ^^ 
66.4  ^7 

64.4  "*' 

62.0  ^t 
26 

56.6  ^« 
53.6  3^ 

50.5  ^' 
47.3  '' 

44.1 

41.0  3« 
38.0  3° 
35.3  '' 

32-8  '5 

21 


30.7 
29.1 

27.9 


16 
12 


1.502    +I.I2I 

24-.548  62".54 


0.00 
-04 


40.07 
40. 1 


Mag.  2.2 


Right 
Aacension. 


h 
II 


m 

44 


34-34  , . 
34-68  34 

34-99  ^l 
35-27  '' 

2S 

35.52  ^5 

35-73  ,, 
35-88  ^5 

35.99  " 
36.06 

36.09 


7 

3 
o 


36.09 
36.05 

35-99 
35.92 

35-84 

35-74 
35-64 
35-54 
35-45 
35.36 

35.28 
35.21 
35.15 

35.11 
35.10 

35.11 
35.15 
35.23 
35.35 
35.51 

35.70 

35.93 
36.20 

36.51 
36.84 

37.18 

37.53  „ 
37.88  35 


4 
6 

7 
8 

10 

10 
10 

9 

9 

8 

7 
6 

4 
I 

I 

4 
8 

12 

16 

19 

23 
27 
31 
33 
34 

35 


Declina- 
tion N. 


+  15  3 


47.4 
45.6 
44.1 

42.9 
42.0 

41-5 

41-3 
41.4 

41.8 
42.4 

43.1 
44.0 

44.9 
45.8 

46.7 

47.5 
48.2 

48.8 

49.3 
49.6 

49.7 
49.6 

49.4 
49-0 
48.4 

47.6 

46.5 
45-2 

43-7 
41.9 

39-9 
37-8 
35-6 

33-3 
31.0 

28.7 
26.5 

24-5 


18 

15 
12 

9 

5 

2 
I 

4 
6 


9 

9 

9 

9 
8 

7 
6 

5 

3 
I 

I 

2 

4 
6 
8 

II 

13 

15 
18 

20 

21 
22 

23 
23 
23 

22 
20 


1.036   40.269 
34«.34i  5o".52 


0.00 
^.4 


40.02 
40.I 
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>9  Vixfliiis. 

Groombxidge  1880. 

;^  IJrssB  XaJorU. 

^Vixfliiis. 

Mean  Solar 

Mag.  3. 8 

Mag.  6.5 

Mag.  2.5 

Mag.  4.6 

Date. 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Ascension. 

tion  N. 

Ascension. 

tion  N. 

Ascension. 

donN. 

Ascension. 

tion  N. 

h       m 

e        * 

h       m 

0      t 

h       m 

•       ' 

h      m 

• 

II     46 

+   2   15 

II     47 

+  3820 

If 

II     49 

+  5410 

II     56 

+  75 

0^ 

Jan.   0.7 

s 

39-8, 

s 

5498  _ 

50.9  , 

s 
'3-21   _ 

48.8 

s 

21.66 

77-3  _ 

10.7 

6.88  33 

^7-7  2 

5538  *l 

49.6  'I 

13-71  ^° 

48.1     7 

21.99  ^^ 

75.3  'I 

20.7 

7-^9  11 

35-7    8 

55.76  ll 

48.8  8 

14.18  47 

48.0     ' 

22.30  3 

73-5    * 

306 

7-47  ll 

33.9 ; 

56.11 35 

48.4  * 

14.60  f 

4S'4  ,^ 

22.59  11 

7»-9    t 

Feb.  9.6 

7-7'  !o 

32-4    ' 

5641 11 

48-5 

14.97  37 

49.4  ^° 

22.84  '5 

70.6  ;3 

30 

12 

26 

5 

31 

14 

21 

10 

19.6 

791    ,, 

31.2 

5667  ,„ 

^^90  ,„ 

15-28 

5^-®  ,R 

23.05  ,^ 

69.6    , 

29.6 

8.06  '5 

30.3  ; 

56.87  ^° 

50°  ! 

15-52  '* 

52.6  ^» 

23.22  *7 

68.9    I 

Mar.  1 0.5 

8.17  " 
8.25    I 

29.6     7 

5701  '^ 
57.09  ' 

51.3  \l 

15.68  '5 
15-76     ' 

54-»  11 

23.34  " 
23.42 

68.5    4 

20.5 

29.2  ^ 

52-8  ^ 

57-2  !t 

68.4  ; 

305 

8.28    3 

29.0  ; 

57.13  ; 

54-5  ^ 

15.77     ' 

59.7  ^ 

23.46     * 

68.5  \ 

0 

0 

I 

17 

5 

25 

I 

3 

Apr.  9.4 

8.28 

29.0 

57-12 

56-2 

'5-72  ^„ 

62.2 

23.47     . 

68.8 

19.4 

8.26    ^ 

29.2  ^ 

57.07    I 
56.99  ,„ 

59-5  „ 

15.62    ° 

64-5  I' 

23.45      . 

69.3    5 
69.9    J 

70.5  ! 

29.4 

8.21    5 

8.15    t 
8.07    I 

29.6  ^ 

15-47  11 

66.6  " 

23.41     I 

23.35  : 

May  9.4 

30.0  * 

56.89    ° 

61.0  '5 

15.29    * 

68-5 !! 

19.3 

30.5 . 

56.77    ' 

62.2  " 

15-08  " 

70.1 

23.28  7 

71.2  ^ 

9 

5 

13 

10 

23 

II 

8 

7 

29.3 

798    „ 

310 

31.6    ^ 
32.2    ° 
32.8    I 

56.64 

63.2 
63.8    ; 

14.85 

71.2 

23.20 

71.9  _ 

June  8.3 

7.89    I 

56.50  ^ 

14.62  »3 

71.9  ; 

^3"    ' 

72.6  I 

18.3 

780    9 
7-72    I 
7.64    I 

56.36    4 

64.1     3 

M-38  ^1 

72.2  I 

23.01 '» 

73-2    ° 

28.2 

56.23  'I 

64.1     ° 

H-15    f 

72.0  ; 

22.92    ^ 

73.7    , 

July  8.2 

33.3    f 

56.11  " 
II 

63-7    5 

'3-94    • 

20 

71.4  ^ 

II 

22.83  ^ 

74-2    J 

18.2 

7-56 

33-8 

56.00 

630 

13.74    ,, 

70.3  „ 

22.75  , 

74-6 

28.1 

7-49    I 

34-2    * 

55.90  '° 
55.82    » 

^'•9  " 

13-57 '; 

68.8  '5 

22.68    7 
22.62 

74.9    f 

Aug.  7.1 

7-44    f 

34-6    * 

60.5    * 

13.43  ^ 

66.9  »9 

750    ' 

17.1 

740  ; 

34.8    ^ 

55.77    I 

58.8  '7 

13.32  " 

647  " 

62.1  't 
38 

22.57    ^ 

750   ° 

27.1 

7-39    I 

34.8    ^ 

55-74    ^ 

56.8  ="* 

23 

13.25  ; 

22.55    ^ 

74-8    ' 

4 

Sept.  6.0 

740    ^ 

34.7    , 

55-75    , 

54-5  „ 

13.23  ^ 

59-3  „ 

22.55    , 

74-4    , 
73-8    J 
73-0  ,» 

16.0 

7-44    ; 
752    I 

34-4    I 
33-8    J 

330    ° 

55-80    5 

52-0    5 

13.25 
13.33  ^ 

56.2.3 

22.58    ^ 

26.0 

55-89  ,^ 

'^9-3  11 

530  3' 

22.65     7 

Oct.   6.0 

7.64 

56-02    3 

56-20  '* 
22 

4^4  ,0 

13.47  : 

49-7  ,, 

22.75  \l 

71.9  " 

15.9 

7.79  4 

32.0 
13 

43-4  ^^^ 
31 

13.66  'I 
26 

46-3^4 

34 

22.89  :t 

7°-^  16 

25.9 

798  „ 

30.7  ,, 

^^•^^  .^ 

40-3  „ 

13.92 

4*-9  „ 

23.07  _ 

^•°,« 

Nov.  4.9 

8.21  *3 

^7-4  ,,„ 

56-69  'J 

37-2  3 

14.24 :, 

39.6  33 

23.30  J 
^^•56  ^ 

^7=»  '0 

14.8 

8.48  11 

57-01  3 

34-2  ^° 

14.61 37 

36.5  3* 

65-2  ^^ 

24.8 

878  ^° 

25.4  '? 

57-36  35 

31-3  '' 

15.04  ^l 

33.6  '9 

23.85  \i 

63»  " 

Dec.  4.8 

9-^°  ,! 

23.3  ^ 

57-74  , . 

28.6  ^7 

15.50^^ 

31.I  '5 

24.17  ,^ 

60-9" 

34 

22 

41 

24 

49 

^            21 

34 

23 

14.8 

9-44,, 

21. 1 

5^-^5  ,, 

26.2 

^599  _ 

29.0      ^ 

^4*51 ,, 

586  „ 

24.7 

9.79  ll 

18.8  ^3 

58.57  1' 

^4-^  la 
22.5  *" 

16.49  ^^ 

27.4      ^ 

24.86  35 

56.4  " 

34-7 

10.13  ^* 

16.6  " 

58.98  ^' 

16.99  ^ 

26.4    *^ 

25.20  ^^ 

54-3  " 

Sec<J,Tan<J 

1. 001      40.039 

1.275      +0.791 

1.709      41.386 

1.008 

••0.125 

Mean  Place 

6-.685     38".58 

54*.67i     61". II 

I2«.502     62".57 

2i'.809    78".io 

D'f  a,  Dm  a 

0.00           0.00 

0.00         40.05 

0.00         40.09 

0.00          40.01 

D^  6,  D«  6 

-0.4 

40. 1 

-0.4 

40.I 

-0.4 

0.0 

-04 

ao 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


0  Vlrglnis. 

d  Centauri. 

f  Corvi. 

4  H.  Draconis. 

Mean  Solar 

Mag.  4.2 

Mag.  2.9 

Mag.  3.2 

Mag.  5.1 

Date. 

Right 

Declina- 

Right 

Declina- 

Right 

Dadlna- 

Right 

Declina- 

Ascension. 

tion  N. 

Ascension. 

tion  S. 

Ascension. 

tionS. 

Ascension. 

tion  N. 

h       m 

e           f 

h       m 

•        1 

h       m 

e          1 

h       m 

e        f 

12     0 

+  9  12 

12     3 

-5013 

"  5 

—  22     7 

12     8 

+  78   5 

Jan.   0.7 

s 

43-47  „ 

7<5-3  ,„ 

46.75  ^ 

39-3  ^^ 

s 
35.34  _ 

WW 

40.3   . 

8 
8.20 

61.3 

10.7 

43.80  33 

74-3    ° 

47.19  t; 

41-7  It 

35.68  34 

42-7  It 

9-40"° 

61. I           ^ 

20.7 

*♦•"  11 

72.5    ? 

47-60  \l 

44-4'' 

36.01  ^^ 

45-2  *5 

10.55"^ 

61.5          ^ 

30-6 

44-41    I 

71.0  '5 

47.97  ^; 

47-4  ^! 

3631 1° 

47-7  !^ 

11.62  '°7 

62.5 

Feb.   9.6 

44-66  11 

69.8  " 

48.30 11 

50-6  '" 

36.57  '^ 

50.2  »5 

12.56    94 

64.1  '^ 

22 

9 

27 

33 

22 

24 

78 

21 

19.6 

44.88 

68.9     ^ 

^^•57  ,, 

53-9  ,, 

36.79  „ 

52-6  ,, 

13-34    . 

66.2 

29.6 

45-05  \l 

68-4    I 

48.78  ^ 

57-3  3^ 

36-96  \l 

54-9  I' 

13-95    f 

68.7  ^^ 

Mar.  1 0.5 

45-17  " 

68.1    3 

48.93  ^ 

60.6  33 

37.09  '3 

57.0  " 

14-36  4- 

71-5 '' 

20.5 

45.26    9 

68.1    ** 

49.03  ^^ 

63-8  11 

37-18     I 

58.8  ; 

14-57    '\ 

74-5  ^° 

30-5 

45-31     5 

68.4    3 

49.07    ^ 

66.8  3° 

37-23     , 

60-5    I 

14-58     ' 

77-5  3° 

I 

4 

I 

29 

2 

14 

19 

29 

Apr.   9.5 

45-32 

68.8    ^ 

49.06 

^9-7  ,6 

37-25      , 

61.9 

T  T 

'4-39    ,, 
14.03   36 

^3-2  '^ 

19-4 

45-30 

694    , 

49.01    I 
48.93  ,? 

72-3  "J 

37-24      , 

63.0  " 

29.4 

45-26    ^ 
45.20 

70-1    I 
70-9    „ 
71.7    ^ 

74-5  " 

37.20      * 
37-14      J 

63.9      I 

'3-51    11 

85.7 1' 

May   9.4 

48.81  '^ 

76.4  \l 

64.6      I 

12.87     '^ 

87.8 " 

19-3 

45-13    I 

48.66  ^5 

17 

77-9  J 

37-07      7 

65-0     ^ 

12.12    75 

83 

89.4  '^ 

^12 

29-3 

45-05    „ 

72-4    , 

48.49 

79-1 

36.98 

65-2       , 

11-29    „, 

90.6 

June  8.3 

44-96  ^l 

73-1    7 
73-7    I 
74-3    , 

48.30  [9 

79-8    7 

36.88   '^ 

65-1       ' 

10.42    87 

91.2 

18.3 

44.86  '° 

48.09  ^ 

80.1    3 

36.78   '« 

64.8    3 

9-53    l^ 

91.2      ° 

28.2 

44-77    I 

47.88  ^ 

79-9    I 

79-3    ** 
10 

36-67 

64-3    t 

^•^4   ^^ 

90.7      5 

July  8.2 

44-68    9 

74-7    I 

47.67  ^' 
20 

36-56   " 
10 

63.6    7 
9 

7-7'   80 

^9-7  ,6 

18.2 

4460 
44-52 
44-46 

75-0 

^7-47  ,^ 

78-3  „ 

36-46   ,„ 

^2-7  .„ 

6.98 

88.1 

28.2 

75-2    , 

47.27  ^^ 

77.0  ;3 

36.36   'I 

61.7    ° 

6.25    73 

86.1  '° 

Aug.  7.1 

75-3    ' 

47.10  ;7 

75-3  11 

36-28    8 

60.6  " 

5-^^  ti 

83.6  ^5 

17.1 

44-41    5 

75-2    ' 

46.96  '^ 

73-3  '° 

36.21     ' 

59-4  \l 

5.06    54 

8°-7    ' 

27.1 

44-38    3 

74-9    I 

46.85  ^^ 

»T  /.  21 
71.2 

23 

36.17    4 

58.2  " 

12 

29 

77.5  ^' 
35 

Sept.  6.0 

44-38 

74-3    , 

46.79 

68-9  „ 

36.15     . 

57.0   ^  ^ 

4.35    ^^ 

74.0 

16.0 

44-40 
44.46 

73-6    7 

46.78 

66.6  ^3 

36.16     » 

55.9      ^ 

4.20    '5 

70.3  % 

26.0 

72-7  Z 

46.83  5 

64-3  '^ 

36.21     5 

55.0      ^ 

4.20      ^ 

66.5  38 

Oct.   6.0 

44-56    ° 

7^-5    I 

46.94  " 

^^•^    8 

36.31     ° 

54.3  ; 

4.36    ;^ 

6a.6  39 

15.9 

44-70    * 

70-1  :^ 

47-^2  ll 

60.4    ° 

36.45    4 

53.9  ^ 

4.68    32 

58.7  39 

IS 

J7 

24 

15 

19 

1 

49 

37 

25-9 

44.88 

68.4 

47-36 

58-9  , , 

36-64  ,, 

53.8 

5-^7    , 

55.0 

Nov.  4.9 

45.10   " 

^^•5  ^0 

47-67  ^^ 
48.03  3J 

57-8  " 
57-2    ^ 

36-87  ^^ 

54.1    3 

5.81    ^4 

51-S     , 

14.9 

64-5  1° 

37-14 ,; 

54.8    7 

6.60    79 

48.2  33 

24.8 

45.65  'I 

62.3  ", 

4^-^^  !^ 

57-2    ° 

37-45 1] 

55-9  " 

7.53  ,^^ 

45-3  "' 

Dec.  4.8 

45.97  :, 

60.0^3 

48.88  ^^ 

57-7  „ 

37-79  „ 

57.3  't 

8.57  '^4 

42.8  »5 

33 

23 

46 

II 

35 

18 

113 

19 

14.8 

46.30 

57-7  „ 

49.34 ,, 

60.4'^ 

38- H ,, 

59-1  ,„ 

970  ,. 

40.9    , 

24.7 

46.65  35 

55.5  " 

49.81  ^7 

38-50  3J 

61.1  '° 

10.88"® 

39.6  '3 

34-7 

46.99  ^^ 

53-4  " 

50.28  ^7 

62.4  '** 

38.86  36 

63-4^ 

12.09'^^ 

38.9    ^ 

Sec  (5,  Tan  d 

I.OI3         -K).l62 

1.563   -1.202 

1.080       -0.407 

4.850       +4.746 

Mean  Place 

43\622     78".oi 

47'.5i2     56".83 

35'.8oi     49".4i 

5».409       78".78 

iyy,a,  D«a 

0.00         +0.01 

0,00         -0.08 

0.00        -0.03 

0.00         +0.32 

D^<J,  D«(J 

-0.4             0.0 

-0.4             0.0 

-0.4            0.0 

-0.4                 OX) 

191: 

2 25 

I 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


d  Cnicir. 

^  Vtsm  XaJoriB. 

• 

Y  Corvi. 

Mean  Solar 

Mag.  3.x 

Mag.  3.4 

Mag.  2.8 

Mag.  5.8 

Date. 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Decline- 

Ascension. 

tion  S. 

Ascension. 

tion  N. 

Ascension. 

tions. 

Ascension. 

don  N. 

h      m 

e          ' 

h       1 

n 

0       ' 

h       m 

•      t 

h       m 

•       • 

12     10 

-5815 

ft 

12     II 

+  5730 

If 

12     II 

-17  3 

12     II 

+41    8 

If 

Jan.    0.7 

27.19 

^5-9  „ 

s 
5.33 

62.2 

8 

16.24  „ 

4-7  „ 

43-47  ,, 

47-7  „ 

10.7 

27.71  ^ 

^8-^  11 

5.86 

53 

6X.4  * 

16.58  34 

7.0*3 

43.89  f 

46.4  ^\ 

20.7 

28.20  ^9 

20.7  '^ 

6.37 

51 

61. 1  3 

16.90  3^ 

9.3^3 

44.28  39 

45-6    \ 

30.6 

28.64  1^ 

^3-7  1° 

6.84 

47 

61.4    3 

^720  3° 

"•7:t 

44.64  3^ 

45-3    f 

Feb.   9.6 

29.02  ^ 

26.9  3^ 

7.26 

42 

62.3    9 

17.46  ="* 

14.0  *3 

44-96  3^ 

45-5    . 

32 

34 

36 

14 

22 

22 

38 

7 

19.6 

29.34  _ 

3°-3  „ 

7.62 

_  0 

^3-7  ,„ 

17-68 

16.2 

45-24  „ 

46.2  ,, 

29.6 

29.59  ^l 
29.77  '** 

33-8  ^^ 

7.90 

28 

65-6  « 

17.86    » 

18.2   ^° 

45.46  " 

47.3  " 

Mar.  1 0.5 

37-4  3,J 

8.10 

20 

67.8  " 

18.00  '4 

20.0      , 

45.62  •* 

48.8  '5 

20.5 

29.88  " 

40.9  „ 

8.23 

13 

70-2  ^1 

18.09    ' 

21.0 

II 

45-73    ' 

5°-6  ^0 

30.5 

29.93  i 

44.2  33 

8.28 

5 

72.8  ^^ 

18.15    ^ 

22.9  '3 

45.78    5 

52.6  »^ 

0 

32 

2 

27 

3 

II 

I 

20 

Apr.   9.5 

29.93  . 
29.87  ^^ 

'^7-4  ,„ 

8.26 

75-5  „ 

18.18 

24.0 

45.79       ^ 

54-*  ,r 

19.4 

8.17 

9 

78°  \\ 

18.17  ; 

24.9     , 

45.75  z 

56-7  " 

29.4 

29.76 11 

8.03 

14 
.  0 

80.4^4 

18.14  3 

25.6     7 

45.68    7 

587  "^ 

May  9.4 

29.61  ^5 

55-^    0 

7.85 

18 

8^-5    8 

18.09  \ 

26.0    ^ 

45.58  ^ 

S:?:» 

19.3 

29.42  ^^ 

57.1    ' 

7.63 

22 

84.3  '^ 

18.03  \ 

26.2     ^ 

45.45     \ 

23 

»5 

25 

13 

8 

0 

14 

14 

29.3 

29.19 

58-6  ,0 

7.38 

t^£. 

85.6 

17-95    „ 

26.2 

45.31  ,, 

^3-5  ,„ 

June  8.3 

^^•94  ^^ 

59.6  '° 

7.12 

26 

86.5    \ 

17.86    9 

26.0    ^ 

45.16    5 

64.5'^ 

18.3 

28.68  ^f 
28.40  'f 
28.12  ^f 

60.1     5 

6.85 

27 

87.0    5 

17-76    ° 

25.7     ^ 

45.00  ^ 

65.1  * 

28.2 

60.2     * 

6.58 

27 

87.0    ° 

17.66    ° 

25.2     5 

44.84    t 

654  \ 

July   8.2 

59.8  ;l 

6.32 

26 

86.5    5 

17-56  *° 

24.5     \ 

44.69    ^ 

653  ' 

28 

9 

25 

10 

10 

8 

15 

s 

18.2 

*7-84  ,, 
27.58  ll 

58.9  „ 

6.07 

855  ,^ 

17-46 

23.7     „ 

44.54  ,, 

64.8 

28.2 

57-6    i 

5.85 

22 

84-^    « 

17-37    ' 

22.8     9 

44.41   '3 

63.9  ,^ 

Aug.  7.1 

27-34  "* 

5.65 

20 
16 

8^-3  ^ 

17.29   ° 

21.9     ^ 

44.29  " 

^^•7    < 

17.1 

*7'4  Z 

54.0    , 

5.49 

80.1  *^ 

17.22    ' 

20.9  '° 

44.20    ^ 

61.2  *5 

27.1 

26.98  ^ 

5^-7    ' 

5.37 

12 

0 

77.5  ,^ 

17.18    4 

19-9    ^ 

44.13  ! 

59-3  !! 

10 

25 

8 

39 

2 

9 

3 

22 

Sept.  6.0 

26.88 

♦9-2  ,. 

5.29 

74-6  „ 

17.16 

19.0    ^ 

44.10 

57-*  ,c 

i6.o 

26.84       ^^ 

5.27 

2 

7' -5  ^: 

17.17       , 

18.2    ° 

44.10  ^ 

54-6  '^ 

26.0 

26.88       ^ 

**'A 

5.31 

4 

68.1  34 

17.22      ^      17.6 

44.14  ^ 

5'-9  \\ 

Oct,    6.0 

26.99    " 

4'-7    t 

5.41 

10 

64.6  35 

17.31    ,^ 

17.2    ^ 

44.23  ,^ 

490 !' 

15.9 

27.18       9 

39-5  " 

5.57 

16 

61.0  36 

17.44 :, 

^7-^ : 

44.37  ,; 

46-0  3« 

27 

»9 

23 

35 

17 

3 

19 

31 

25.9 

27.45    ,^ 

37-6  ,^ 

5.80 

57-5  „ 

^7-^^  0, 

17.3 , 

44.56 

42-9  „ 

Nov.  4.9 

27.79  ^: 

36.2    4 

6.10 

30 

54.1  ^t 

^7-^3  " 

17.8  5 

44.80  ^4 

39-8  ^ 

14.9 

28.21  ^^ 

35.2 '° 

6.46 

36 

50.8  33 

^^•^  L 

»8-7    ' 

45.09  ; 

36-7  '* 

24.8 

28.68  ^7 

34-8    ^ 

6.88 

42 

47-7  ^: 

18.39  f 

^9-9  " 

45.42  33 

33-7  ^^ 

Dec.  4.8 

29.19  ^' 

2 
35.0      I 

7.35 

47 

45.0  \\ 

18.72  33 

10 

45.79  ,1 

3»o    ! 

54 

8 

51 

23 

34 

19 

40 

24 

14.8 

29.73  ^ . 

35-8  _ 

7.86 

42.7    . 

19.06 

23.4  ^, 

46.19 

28.6 

24.7 

30.27  f2 

37-1  '^ 

8.39 

53 

409  , , 

19.77  ^ 

21 

25.5  " 

46.60  4» 

24.9  "• 

34.7 

30.81 54 

39.0  '9 

8.93 

54 

39.6  '3 

27.7 " 

47.02  42 

Sec  <5,  Tan  6 

1.901    -1.617 

1.862      +1.571 

1.046  -0.307 

1.338    40.874 

Mean  Place 

28".i90    35".oi 

4'.692     77".58 

I6-.696     ii".8i 

43*-275     59"-59 

D V  «,  D«  a 

0.00        -0.1 1 

0.00            40.I0 

0.00           -K).02 

0.00         40.06 

D^(^,  D«»(^ 

-0.4 

0.0       1 

-0.4 

0.0      1 

-0.4 

0.0      1 

-0.4 

-0,1 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


§  ChamsleontlB. 

7  VirgixiiB. 

oc^  CniolB. 

80  Cosue. 

Mean  Solar 

Mag.  4.4 

Mag.  4.0 

Mag.  Z.6 

Mag.  5.7 

Date. 

RiRht 
Ascension. 

Declina- 
tion S. 

Right 
Ascension. 

Declina- 
tion S. 

Right 
Ascension. 

Declina- 
tion S. 

Right 
Ascension. 

Declina- 
UonN. 

h       m 

e          t 

h       m 

e         r 

h       m 

e          t 

h       m 

•      t 

12     13 

-7849 

12     15 

—    0    10 

12     21 

-6236 

12     25 

+  21  22 

Jan.    0.7 

10.7 
20.7 

30.7 

Feb.   9.6 

s 
7.21 
0.42 

9-54 ": 

n.44    ;; 

2.8    „ 

4.6 '« 

6.9 'f 

9.7 '« 

12.9  3' 

35 

s 

23.89 
24.23  34 

25.10  ^<^ 

22 

39-1  „ 

41.2        * 

43-3  " 

46.8  *^ 
J4 

40.34 

40.93  ^; 

41.48  55 

42.43  „ 

37 

21.8 
23.8  ^° 

20  ?  ^« 
29.1 

32.2  3' 
34 

s 

18.31  36 
18.65  ^'* 
18.96  3» 
19.25  *9 

24 

53.3 

«;i  A  '9 
51.4 

49.9  '^ 

48.7  " 

48.0    7 

3 

19.6 

29.6 

Mar.  1 0.5 

X2.l6 

12.72  56 

13.II    39 

16.4 
20.1  37 
24.0  39 

25.32 
25.64  ^ 

48.2 

49.3  " 
50.1     , 

50.7 ; 
51.0  3 

42.80 
43.10  3° 

43-33  \\ 

39.2  3J 

46.4  ^^ 

49.9  ^^ 
33 

^9-49  ,„ 
19.69  """t 
19.85    ; 

47.7  , 

47.8  ; 

48.3  i 

20.5 
30.5 

13-32      ' 
13.37    J 

27.9    ^^ 

31.8  39 

37 

25.74  '° 
25.80   ^ 

3 

43-48  '5 
43-55    J 

19.97  " 
20.04 

3 

49.0  7 

49-9    ^ 
II 

Apr.   9.5 

".97   ,- 

35-5  „ 

25.83    „ 

51.1 

43-56 

53.2 

20.07 

510 

19.4 

39.0  35 

25.83    ^ 

51.0 ' 

43.51    5 

56.3  ^' 
59.^  ,. 

20.07 

52.3  ^ 

29.4 

12.55   *' 

42-3  Z, 

25.81     » 

50.8  \ 

43  40  " 

20.04   ^ 

53-6  3 

May  9.4 

12.00  ^^ 

...33  % 

47.8  '** 

21 

2577    * 

25.7X    \ 

50.4  \ 

43.23 '; 

61.6  ^5 

19.99  ^ 

54-9  3 

19.4 

50.0  * 

0 

43.02  "' 

25 

63.8  " 
»7 

19.92     7 

56.1 " 

29.3 
June  8.3 

18.3 

28.2 

July  8.2 

8.78    9' 

7.83    95 

6.86    97 

95 

f^-6  " 

52.6 

53-2 

0 

25.63     8 
25-55     a 

25.47  „ 

25.38    9 

25.29        ^ 

9 

49.5 , 
48.9  \ 
48.3  J 
47.7  \ 

42-77  ,„ 
42.48  '9 

42.17  3 
41.8433 

4».50  3^ 
33 

•^5-5  „ 

66.7  " 

67.5  ! 

67.8  3 

67.6    ' 

7 

19.84  ,„ 
^9-74  Z 
19.64    ° 
19.53 

»9-+^  lo 

57-2  ,„ 
58.2  '° 

59.0    \ 

59.6    \ 

59.9  ; 

18.2 

28.2 

Aug.  7.1 

17.1 

4.19 

2.89  58 
42 

52.7  „ 

50.0  '"^ 

47.9 " 

25.20 

25.11     \ 
25.04     7 

24.98     J 

46.6 
46.1   5 

45.7  \ 
45.4  ; 

41.17  „ 
40.85  3^ 

40.29  ^J 

66.9 

64.2  '^ 

62.3  '9 

19.32 
19.23    9 

19.14    ' 
19.06    * 

60.0 

59-9    \ 

59.5  : 

58.8    7 

27.1 

45.5  ^; 

24.94  ; 

45.3  ^ 

40.08  *' 
15 

60.0  ^3 

25 

19.01         ^ 

57-9    ' 
II 

Sept.  6.1 

2-47   „ 

42.8 

^9  /\ 

24.92 

45-3    , 

39.93    , 

57-5  ,6 
54-9  ,° 

5^-3  !' 
49.7  '^ 

47-3  :t 

18.98 

5^-8  .^ 

16.0 

26.0 

Oct.   6.0 

15-9 

2.24     •* 
2.21      3 
2.38    '7 
2.77    39 
59 

39-9  ,„ 
37.0  '9 

34-  ^8 
^^•'  .5 

2493  ' 

24.98  \ 
25.06 

25.18 " 
17 

45.4    ' 
45.8    \ 
46.4    ^ 
47.3  ,^ 

39.86    7 
3987     ' 
39.96    9 

4°-5  ^^ 

18.98        ° 
19.01         3 
19.08        7 

55.4   1 

53-7    ' 
51.8  »9 

^«  ».  21 

49-7  ,, 
23 

259 
Nov.  4.9 

14.9 

24.8 

Dec.  4.8 

3-36 
4-^5    '' 
5.n    96 
6.20  »°9 

7-4^  1.6 

28.7 
26.6  " 

24.9  \\ 
23.8  ' 

233    \ 

25.35 ,, 

25.81  ^5 
26.09 

26.40  3' 

33 

^9-9  16 

53.4  ,^ 

55.5  ,, 

40.43    „ 

40.80  37 
41.2444 

:t5  - 

T^  X  12 
42.3    , 

41.6    7 

20.08  ^9 

20.40  3^ 

34 

47-4 

424 ,, 

39-8  L 
37.2  '^ 

25 

14.8 
24.8 

34.7 

8.66 
11.19"^ 

23.4     8 
24.2 

25.6     '4 

26.73 
27.07  ^^ 
27.42  ^5 

57-7 
•1  ^  22 

62.1  "' 

^"•9'  61 
44.12^ 

42.0 
44.7- 

20.74 
21.09  35 

21.45  3^ 

34-7  „ 
32.4  '^ 

20 

30.4 

Sec  rf,  Tan  6 

5.160      -5.062 

1. 000       -0.003 

2.174      -1.930 

1.074       +0.392 

Mean  Place 

9».59i     24^.96 

24".22I     4o".i7 

4IV623     4i".45 

i8Vi25     59".97 

D'^  a,  Dm  a 

+0.01         -0.34 

0.00          0.00 

0.00        -0.13 

0.00         +0.03 

T>^6,'Dt»d 

-0.4 

^.I                 1 

-0.4 

-0.1      1 

-0.4 

-0.1       1 

-0.4 

-0.1 

fBph  xa] 
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APPARENT  PLACES  OF  STAES,  1912, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.    0.7 

10.7 
20.7 

30.7 

Feb.  9.6 

19.6 

29.6 

Mar.  10.6 

20.5 

30.5 

Apr.  9.5 
19.4 
29.4 

May  9.4 
19.4 

293 
June  8.3 

18.3 

28.3 

July  8.2 

18.2 
28.2 
Aug.  7.1 
17.1 
27.1 

Sept.  6.1 
16.0 
26.0 

Oct.  6.0 
16.0 

259 
Nov.  4.9 

14.9 

24.8 

Dec.  4.8 

14.8 
24.8 

34.7 


^  Corvl. 
Mag.  3.1 


Right 
Ascension. 


h 
12 


m 
25 


s 
18.03 

1837 
18.70 

19.00 

19.27 


34 
33 
30 

27 
24 


Sec  <J,  Tan  <J 
Mean  Place 


ly  f  a,  Dm  a 

D^  d,  Dm  i 


1951 

19.70  ^^ 

19.85" 

19.96 
20.03 


15 

II 

7 
4 


20.07 
20.08 
20.07 
20.03 
19.97 

19.90 
19.82 

19.73 
19.63 
19.53 

19.43 

19.33 
19.24 

19.17 

19.II 

19.08 
19.08 
19.II 
19.19 

19.31 

19.47 
19.68 

19.93 
20.21 

20.53 
20.87 

21.22 
21.57 


I 

I 

4 
6 

7 

8 

9 
10 

10 

10 

10 

9 

7 
6 

3 


3 
8 

12 

z6 

21 

25 
28 

32 

34 

35 
35 


Declina< 
tion  S. 


-16  I 

25.8 
28.1  ^3 

30.4  ""^ 

32.7 

34.9 


23 

22 
21 


37.0 

39.0 
40.7 

42.2 
43.5 

44.6 

45.4 
46.0 

46.4 

46.6 

46.6 

46.5 
46.2 

45.7 
45.1 

44.4 
43.6 
42.7 
41.8 
40.9 

40.1 

39.4 
38.8 

38.5 
38.4 

38.6 

39-2 
40.1 

41.3 
42.9 

44.7 
46.7 

48.9 


20 

17 

15 

13 
II 

8 
6 

4 
2 
o 

I 

3 

5 
6 

7 

8 

9 

9 

9 
8 

7 
6 

3 

I 

2 

6 

9 
12 

16 

18 

20 
22 


y  CnicU. 

Mag.  1.6 


1.040   -0.287 
I8V559  32".i3 


0.00 
-0.4 


-0.02 
-0.1 


Right 
Ascension. 


h 
12 


m 
26 


t 
5.37 

6.36  ^^ 

6.81  ^5 
40 


7.21 

7-54 
7.81 

8.02 

8.17 

8.25 

8.28 
8.26 
8.19 
8.07 
7.91 


33 

27 
21 

15 
8 


2 

7 
12 

16 
19 


22 


7.72 

7.26  ^^ 
7.01  ^5 

6.75 


6.48 
6.23 
6.00 
5.80 

5.63 

5.51 
5.45 
5.46 

5.54 
5.70 


26 
27 


25 

23 
20 

17 
12 

6 

I 

8 

z6 

24 


31 
39 


5.94 
6.25 

6.64 

7.08  ^t 

7.56  ^« 
52 

8.08 

8.61  53 

9.13  '' 


Declina- 
tion S. 


-5636 


55-1 
57.1 
59-6 
62.4 

65.5 

68.8 
72.2 

75.6 
79.0 
82.3 

85.5 
88.4 

91.0 

93.3 
95.3 

96.9 
98.0 

98.7 
98.9 
98.6 

97.9 
96.8 

95.3 
93.4 
91.3 

89.0 
86.6 
84.1 
81.7 

79.5 

77^7 
76.2 

75.1 
74.6 

74.7 

75.3 

76.5 
78.2 


20 

25 
28 

31 

33 

34 
34 
34 
33 
32 

29 
26 

23 
20 
16 

II 

7 

2 

3 

7 

II 

15 

19 
21 

23 

24 

25 

24 
22 

18 

15 
II 

5 
I 

6 

12 
»7 


8  Cannm  Venat. 

Mag.  4.3 


RiRht 
Ascension. 


I.818        -I.519 
I6-.5I2     73".37 


0.00  -O.IO 

-0.4  -O.I 

[Bph  la] 


h 
12 


m 
29 


41 
40 

38 


24 
18 

13 
8 


34.13 

34.54 

34.94 

35.32 

35.66  3^ 
29 

35.95 
36.19 

36.37 
36.50 
36.58 

36.60 
36.58 
36.53 
36.44 
36.32 

36.18 
36.03 

35.87 
35.70 

35.54 

35.38 

35.23 

35.09 

34.97 
34.88 

34.82 
34.80 
34.81 
34.87 
34.99 

35.15 
35.36 

35.63 
35.95 
36.30 

36.69 
37.10 

37.51 


5 

9 
12 

14 

15 
16 

17 
16 

16 

15 
14 
12 

9 
6 

2 

I 

6 

12 

16 

21 

27 
32 
35 
39 

41 

41 


Declina- 
tion N. 


+  4149 


55.1 
53.6 
52.6 
52.2 

52.3 

53.0 
54.1 
55.5 
57.3 
59.3 

61.4 
63.6 
65.7 

67.7 
69.5 

71.0 
72.1 
72.9 

73.4 
73.5 

73.1 

72.3 
71.2 

69.7 
67.9 


15 
10 

4 
I 

7 

II 

14 
18 

20 

21 

22 
21 
20 
18 
15 

II 
8 

5 
I 

4 

8 
II 

15 
18 

21 


25 


65.8 

63.3 
60.6^7 

57.7  '^ 
54-7 


51.5 

48.3 

45.1 
42.0 

39.2 

36.6 

34.4 
32.6 


30 
32 

32 
32 

31 
28 

26 

22 
18 


1.342      40.895 
34-.056    67".8i 


0.00 
-0.4 


+0.06 
-o.i 


K  Dnconls. 

Mag.  3.9 


Right 
Ascension. 


h 
12 


m 
29 


45.17 

45.95 
46.70 

47.41 
48.05 

48.61 
49.06 

49.39 
49.60 

49.69 


78 

75 

71 
64 

56 

45 

33 
21 

9 

3 


14 


49.66 

^^•52  _, 
49.28  ^^ 

48.96  ^^ 
48.57 


48.13 
47.65 

47.15 
46.64 

46.14 

45.66 

45.21 
44.81 
44.46 
44.17 


39 
44 


48 

50 

51 
50 
48 

45 
40 

35 
29 

22 


43.95  ,_ 
43.82  'I 

43.77  I 
43.82    I 

43.97  J 

44.23     , 

44.59  ,, 
45.06  ^7 
45.62  56 
46.26 


46.96 

47.71 
48.48 


64 
70 


75 

77 


Declina- 
tion N. 


+  7015 


65.8 
65.0 
64.9 

65.4 

66.6 

68.3 
70.4 

72.9 

75.7 
78.6 

81.6 

84.4 
87.0 

89.3 
91.3 

92.8 

93.8 

94.3 
94.2 

93.6 

92.5 

90.9 
88.9 

86.4 

83.6 

80.4 

76.9 

73-3 

69.5 
65.6 

61.8 

58.1 

54.6 

51.4 
48.6 

46.3 
44.5 
43.3 


8 

I 

5 
12 

21 

25 
28 

29 
30 

28 
26 

23 
20 

15 

10 

5 
I 

6 

II 

16 
20 

25 
28 

32 

35 
36 

38 
39 
38 

37 
35 
32 
28 

23 

18 
12 


2.962       -^2.788 
44*035    83".58 


-0.0 1 
-0.4 


40.18 


L 


APPARENT  PLACES  OP  STARS,  1912, 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.  0.7 
10.7 
20.7 

30.7 
Feb.  9.6 

19.6 

29.6 

Mar.  X  0.6 

20.5 

30.5 

Apr.  9.5 
19.4 
29.4 

May  9.4 
19.4 

29-3 
June  8.3 

18.3 

28.3 

July  8.2 

18.2 
28.2 
Aug.  7.1 
17.1 
27.1 

Sept.  6.1 
16.0 
26.0 

Oct.  6.0 
16.0 

259 
Nov.  4.9 

14.9 

24.8 

Dec.  4.8 

14.8 
24.8 

34.7 


§  Corvi. 
Mag.  2.8 


Right 
Ascension. 


h 
12 


m 
29 


Sec  <y,  Tan  cJ 
Mean  Place 


ly^  a.  Dm  a 
Df  cI.DMt' 


45*04 
4540  ^ 

45-74  n 
46.06  3' 

4634 

24 
46.58 
46.78 
46.94 
47.06 

47-14 

47.18 

47.19 
47.18 

47.14 

47.09 

47.02 

46.93 
46.83 

46.72 

46.61 

46.50 

46.39 
46.29 

46.21 

46.14 

46.10 
46.09 
46.12 
46.19 
46.31 

46.48 
46.69 
46.94 

47.24 
47.57 

47.92 
48.28 
48.64 


20 
16 
12 

8 
4 

I 
I 

4 
5 
7 

9 
10 

II 

II 

II 

II 
10 

8 

7 

4 


3 

7 
12 

17 

21 

25 
30 
33 
35 

36 
36 


Declina- 
tion S. 


-2254 

•• 

28.1 

30.4  '3 
32.8  ^4 

35.2  ^4 
25 

24 


37.7 

40.1 

42.3 
44.4 

46.3 
48.0 

49-4 
50.6 

51.6 

52.4 

52.9 

53.2 
53.3 
53.1 
52.7 
52.1 

51.4 

50.5 

49.5 
48.4 

47.2 

46.1 

45.0 
44.0 

43.3 
42.8 

42.6 
42.8 

43.3 
44.2 

45.5 

47.1 
49.0 
51.2 


22 
21 

»9 
17 
14 

12 

10 

8 

5 
3 

I 
2 

4 
6 

7 

9 
o 

I 

2 
I 

I 
o 

7 

5 
2 

2 

5 

9 

13 
16 

19 

22 


1.086       -^.423 
45'-678     36".72 


0.00 
-0.4 


-0.03 
-0.1 


24  Corns  seq, 
Mag.  5.2 


Right 
Ascension. 


h 
12 


m 
30 


s 
42.74 

43.10 

43.44 

43.75 
44.04 

44.28 
44.48 

44.64 
44.76 
44.84 

44.88 
44.89 
44.87 
44.82 

44.76 

44.68 

44.59 
44.49 

44-39 
44.28 

44.18 
44.08 

43.99 
43.92 
43.86 

43.83 

43.83 
43.86 

43.92 
44.02 

44.17 

44.36 
44.60 
44.88 

45.19 


36 
34 
31 
29 
24 

20 

16 

12 

8 

4 

I 

2 

5 
6 

8 

9 
10 

10 

II 

10 

10 

9 

7 
6 

3 

o 

3 
6 

10 
15 

19 

24 
28 

31 

34 


45.53  „ 
45.88  -^5 

46.23  ^^ 


Declina- 
tion N. 


+  18  51 

M 
34.7 

^^•'  .3 
9 

5 

I 

3 
6 

8 

10 

12 
12 
12 
II 
II 

10 
8 
6 

4 

2 

o 

3 

5 

7 
10 

13 

15 

*7 
20 

22 


29.9 
29.0 

28.5 
28.4 
28.7 

29.3 
30.1 

31.1 
32.3 
33.5 
34.7 
35.8 

36.9 
37.9 
38.7 
39.3 
39.7 

39.9 
39.9 
39.6 

39.1 
38.4 

37.4 
36.1 
34.6 
32.9 
30.9 


€t  KUSCflB. 

Mag.  2.9 


Right 
Ascension. 


24 


28.7 
26.3 
23.8  "5 
21.3  ^^ 
18.8  ^5 
25 
16.3 
14.0  ^3 
II.8" 


1.057       40.342 
42».978     40". 76 


h 
12 


m 
31 


s 
53.63 
54.35 
55.03 
55.66 
56.22 


72 
68 

63 
56 

47 


56.69 
57.08  39 

57.38  ^° 

57.58 

57.69 


20 
II 


0.00  -K>.02 

0.4  -O.I 

[Epb  la] 


57.72 
57.66 

57.52 
57.31 
57.04 

56.72 

56.35 
55.94 
55.50 

55.04 

54.59 
54.15 
53.74 
53.37 
53.06 

52.83 
52.69 
52.66 

52.74 
52.94 

53.25 

53.67 

54.19 
54.80 

55.48 

56.20 

56.94  ^ . 
57.68  74 


6 

14 
21 

27 
32 

37 

41 

44 
46 

45 

44 
41 
37 
31 
23 

H 

3 
8 

20 

31 

42 
52 
61 
68 
72 

74 


Declina- 
tion S. 


-6838 


42.4 
44.2 

46.4 
49.1 

52.1 

55-4 
59.0 
62.7 
66.4 
70.1 


18 
22 

27 
30 

33 

36 
37 
37 
37 
35 


34 


73.6 
77.0 
80.1  3^ 
82.9  ^® 

85.3 


24 
20 


87.3 
88.9 

90.0 

90.5 
90.5 

90.0 
89.1 
87.6 

85.7 
83.5 


16 
II 

5 
o 

5 

9 
15 

19 

22 

25 


27 
28 


81.0 
78.3 

75-5  ^^ 
72.8  ^I 
70.2 


67.8 
65.8 

64.3 

63.3 
62.8 

63.0 
63.8 
65.2 


26 

24 


20 

15 
10 

5 

2 

8 

14 


JtVirginis, 

Mag.  4.8 


Right 
Ascension. 


h 
12 


m 

34 


s 

41.66 
42.00 

42.33 
42.63 

42.90 

43.14 
43.34 
43.50 
43.62 

43.70 

43.75 
43.77 
43.76 

43.73 
43.69 

43.63 
43.55 
43.47 
43.38 
43.28 

43.18 

43.09 
43.01 
42.94 
42.88 

42.84 

42.83 

42.86 

42.92 
43.03 


34 
33 
30 

27 
24 

20 

16 

12 

8 


2 
I 

3 

4 
6 

8 
8 

9 
10 

10 

9 

8 

7 
6 


3 
6 

II 
15 


19 


2.747 
55'.368 


-2.558 
62".78 


+0.0 1 
-0.4 


-0.17 
-0.1 


43.18 

43.37  ^^ 
43.60    3 

43.88  '^ 

44.19  3* 
33 

44.52 
44.86  34 

45.20  34 


Declina- 
tion S. 


-  7  30 


38.1 
40.3 
42.5 
44.6 

46.5 

48.2 

49.7 
51.0 
52.0 
52.8 

53.3 
53.6 

53.7 
53.7 
53.6 

53.3 
52.9 
52.4 
51.9 
51.3 

50.7 
50.1 

49-5 
48.9 
48.4 

48.0 
47.8 
47.7 
47.9 
48.3 

49.0 
50.0 

51-3 
52.9 

54.7 

56.7 
58.8 

61.0 


22 
22 
21 

19 
17 

15 

13 
10 

8 

5 

3 

I 

o 
I 

3 

4 

5 

5 
6 

6 

6 
6 
6 

5 
4 

2 
I 

2 

4 
7 

10 

13 
16 

18 

20 

21 
22 


1.009   -0.132 
42*.i68  4i".ii 


0.00 
-0.4 


-0.0 1 
-0.2 
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APPABENT  PLACES  OF  STAKS,  1912 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


y  Centauxl. 

^^  Vliginis  (mean). 

p  Virginis. 

76  TJrsfle  Kajoris. 

Mean  Solar 

Mag.  2.4 

Mag.  2.9 

Mag.  5.0 

Mag.  5.9 

Date. 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Ascension. 

tion  S. 

Ascension. 

tion  S. 

Ascension. 

tion  N. 

Ascension. 

tion  N. 

h      m 

•        1 

h       m 

•        f 

h       m 

e           1 

h       m 

• 

12     36 

-4828 

12     37 

-058 

12     37 

+  1042 

IP 

12   37 

+  63   II 

mm 

Jan.   0.7 

s 

38.42 ., 

20.0 

s 
11.63  _ 

O.I 

s 
25.50  _ 

69-8  ,. 

s 

44.08 

28.6 

10.7 

38.87  ^5 

22.0  =**> 

11.9734 

2-3" 

25.85  35 

67-7  '• 

44-69  ^' 

27.6  '° 

20.7 

39.30  y 

24.4  \\ 

12.29 

4-4  0 

26.18  33 

65-8    9 

45-28  59 

27.1     5 

30.7 

3970  Z 

^7-'  \l 

12.59  3° 

6-3    ! 

26.49  11 

64-3  \\ 

45.84  ^^ 

27-3     I 

Feb.  9.6 

40.06  ^ 

30.0  *9 

12.86  =^7 

8.0  '7 

26.77 

63.1  " 

46-35  ^' 

28.1     * 

31 

3» 

24 

14 

24 

9 

45 

>4 

19.6 

40-37 

33-1  „ 

"3-*°  ,„ 

9-4  _ 

27.01 

62.2 

46.80 

29-5 

29.6 

40.62     ^ 

36.2  l\ 

13.30   ° 

1 0.0 

2 1 
27.22 

61.6    ^ 

47-17  ^^ 

31-4  \\ 

Mar.  10.6 

40.82  "^ 

39.4  3 

13.46  ^ 

"•5    I 

27.38 1^ 

61.4    \ 

+7-45  ^ 

33-7  !^ 

20.5 

40.97  '^ 

4^-5  'J 

13.58  " 

I2.I      ^ 

27.50  " 

61.5     ' 

47.64    9 

36.3  ^ 

30.5 

41.07  - 

*54  :i 

13.67    1 

12.4          "^ 
I 

27.59  \ 

61.8    3 
6 

47.74  '° 

39.0  J 

Apr.  9.5 

41.12 

50.8 

13.72    , 

"•5    ^ 

27.64 

62.4 

47-75    , 

-^^•8    . 

19.4 

41.13      . 

13.74    2 

^2.5    ^ 

27.66  ^ 

63-1  2 

47-68    7 

44-^^6 

29.4 

41.09     ^ 

53.1    '^ 

13.74    ° 

12.3 

27.65  ' 

63.9  I 

47-54  ';^ 

47=^  '! 

May  9.4 

41.02      ' 

55-1  ^° 

13.71     3 

12.0    3 

27.62    3 

64.8  9 

47-34  '° 

49-6  ':^ 

19.4 

40.92 ;° 

568    ' 

13-66    5 

II.5    ^ 

27-57    ^ 

65-8  '° 

47-08  ^^ 

51.6  ^° 

13 

13 

6 

5 

7 

9 

30 

16 

29.3 

40.79 ,, 

5^-'  t„ 

13.60 

II.O 

27.50 

66.7  - 

46.78 

53-2 

June  8.3 

40.64  ^ 

59-1  '° 
59.7    ^ 

13-44    * 

10.4  I 

9-«    « 
9-2    \ 

27.42 

67.5  ! 

46.46  3* 

54-4  " 

18.3 

40.47  ; 

27.33     ^ 

68.2  7 

68.8    * 

46.12  34 

55-1    7 

28.3 

40.28  9 

59-9    , 

13.35    ' 

27.24    9 

45.77    ;f 

55-3    ' 

July  8.2 

40.08  ^° 

59-6    I 

1326    9 

8.7    5 

27.14 '° 

69-3    ^ 

45.42  35 

55-0    I 

20 

7 

10 

5 

10 

4 

34 

8 

18.2 

39-88 

58-9  ,„ 

1316 

8.2 

27.04 

69-7    , 

4508  ^^ 

54.2      ^, 

28.2 

39-68  ^ 

57-9    ° 

13-07    9 

7.7    5 

26.95     ^ 

69-9    \ 

44.76  3^ 

5-9 

51. 1 

Aug.  7.1 

39.49  ,^ 
39-33  ,_ 

56.5    t 

12.98    9 

7-3    t 

26.86     9 

70.0 

44.46  30 
44.20 

17.1 

54-8    ! 

12.91     7 

7.0       •' 

26.79     J 

69-8    ^ 

489  \i 
463  * 

27.1 

39.20    ^ 

5=^-9  '' 

12.85    ^ 

6.8    - 

26.73     ^ 

69-4    t 

43.99  " 

10 

21 

4 

I 

4 

5 

16 

29 

Sept.  6.1 

39.10 

5°-8  „ 

12.81 

6.7  ^ 

26.69 

68.9    » 
68.1    ^ 

43-83  ,„ 

43-4  „ 

16.0 

39-05    \ 

48.6  " 

12.80    ' 

6.8    ' 

26.68     ' 

43-73 '° 

40.23^ 

26.0 

39.06    * 

4^-5    0 

12.83    I 

7'    l 

26.70    \ 

67-0  " 

4369  * 

36.7  ^^ 

Oct.   6.0 

39.12 

^•5    ^ 

"•»9  ,^ 

7'r  I 

26.76    ^ 

65-7  \\ 

43.72  ,t 

33.0  37 

16.0 

39.25  ^ 

42.6  '9 

12.99  '° 

8-5    ^ 

26.86  '^ 

64-=»  ^ 

43.83 " 

29-3  ,„ 

20 

16 

14 

II 

14 

«7 

20 

38 

25.9 

39.45  ^, 

410 

1313 

9-6 

27.00 

^^•5  ,„ 

44.03     » 

^5-5  „ 

Nov.  4.9 

20 
39-71 

39.8    " 

13.32  '9 

II.O '4 

27.19  '9 

60-5'? 

44-31  ^,^ 

21.8  37 

14.9 

40.03   ^ 

39-1    I 

13-55    ^ 

"•6  !« 

27.42  ^3 

58.4 

44.67  3; 

18.3  35 

24.8 

40.40  ^l 

38.8    3 

13-82  ="7 

14-4  •' 

27.69  ^7 

56»  '^ 

45.10^3 

15.0  33 

Dec.  4.8 

40.82  42 

39.0 

14.12  30 

16.4  '° 

27.99 :, 

53-7  :i 

45.59  „ 

12.0  30 

44 

7 

32 

22 

33 

24 

55 

25 

14.8 

41.26 

39.7  ,, 

14-44  , 

18.6 

28.32 

51.3    __ 

46.14 

9-5  .,„ 

24.8 

4^-72  ^^ 

4'-^    8 

14-78  \\ 

20.8  " 

28.66  34 

490   ^3 

46.73  ^? 

7-5    ! 

347 

42.18  4^ 

42.8  ^^ 

15-12  ^^ 

23.0  " 

29.01 35 

46.8    ^- 

47.34  "^^ 

6.1  '4 

Sec  rf,  Tan  6 

1.508      -1. 129 

1. 000            -0.017 

1. 01 8       40.189 

2.217       "♦^'•979 

Mean  Place 

39«.48o    36"  .04 

X2«.o9i       o".74 

25".862     73".30 

43*494    45".84 

D'^  a,  D«  a 

0.00        -0.07 

0.00          0.00 

0.00         +0.01 

-0.0 1         +0.13 

D,f,  <5,  D„  <J 

-0.4 

-0.2 

-0.4 

-0.2           1 

-0.4 

-0.2           1 

-0.4 

-o.a 

[Epb  13] 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  SoUr 
Date. 


Jan.  0.8 
10.7 
20.7 

30.7 
Feb.  9.6 

19.6 

29.6 

Mar.  10.6 

20.5 

305 
Apr.  9.5 

29.4 

May  9.4 

19.4 

293 
June  8.3 

18.3 

28.3 

July  8.2 

18.2 
28.2 
Aug.  7.2 
17.1 
27.1 

Sept.  6.1 
16.0 
26.0 

Oct.  6.0 
1 6.0 

259 
Nov.  4.9 

14.9 

24.9 

Dec.  4.8 

14.8 
24.8 

34-7 


Sec<J,Tand 
Mean  Place 


B'^  a.  Dm  a 


/3  CmolB. 

Mag.  1.5 


Right 
Aicenaion. 


h 
12 


m 
42 


t 
32.81 

33-37 
3390 

34.39 
34.83 

35.21 

35.53 

35.78 

35.97 
36.09 

36.15 

36.15 
36.10 

36.00 
35.85 

35.66 

35.44 
35.19 
34.92 

34.63 

34.34 
34.05 
33.78 

33.54 
33.34 

33.18 
33.08 

33.05 
33.11 
33.25 


56 
53 
49 
44 
38 

32 

25 

19 
12 

6 


5 
10 

15 
19 

22 

25 

27 
29 

29 

29 

27 

24 
20 

16 

10 

3 
6 

14 
22 


30 
38 


33.47 
33.77 

34.60  ^^ 

35.11  ^ 
55 

35.66 

36.22  I 

36.78  5^ 


DeeUiui- 
donS. 


-5912 


10.2 
12.0 


18 
22 


16.8  ^^ 

19.8  30 
32 

23.0 

26.3  ^^ 

29.7  ^^ 

33.2  ^^ 

36.6  ^4 

32 

39-8  ,^ 

42.8  30 

45-6 
48.1 

50.3 


25 
22 

18 


52.1 
53.5 
54.4 
54.8 
54.8 

54.3 

53.4 
52.0 

50.3 
48.3 

46.0 

43.6 
41. 1 
38.6 
36.2 

34.1 
32.4 
31. 1 
30.3 
30.1 


14 

9 

4 
o 

5 

9 

14 

17 
20 

23 

24 

25 

25 

24 
21 

17 

13 
8 

2 
4 


30.5 

31.4    ^ 
32.8  '^ 


1.954       -1.678 
34-.236  *28".48 


40.01 
-0.4 


-0.1 1 
-0.2 


$1  Corns. 

Mag.  5.1 


Right 
AfoentioiL 


h 
12 


m 

47 


t 

24.55 
24.92 

25.27 
25.61 

25.92 


37 
35 
34 
31 
27 


26.19 
26.42 
26.61  '9 

26.75  '^ 
26.85 


23 


xo 


26.90 
26.92 
26.90 
26.86 
26.80 

26.71 
26.61 
26.50 
26.38 
26.26 

26.13 
26.01 

25.90 
25.80 

25.72 

25.66 

25.63 
25.63 
25.67 
25.76 


2 
2 

4 
6 

9 

o 
I 

2 
2 


2 
I 
o 
8 
6 


3 
o 

4 

9 

14 


25.90 
26.08  '^ 
26.31 
26.58 
26.89 


27.23 

27.59 
27.96 


23 
27 
31 
34 

36 
37 


Daeliaa- 
aonN. 


+  28    O 


60.2 

58.3 
56.8 

55.8 
55.2 

55.1 
55.4 
56.1 

57.2 
58.5 

60.0 
61.6 

63.3 
64.9 

66.5 

67.9 
69.1 

70.0 

70.7 

71. 1 

71.2 
71.0 

70.5 
69.6 

68.4 

67.0 

65.3 

63.3 
61. 1 

58.7 

56.1 
53.3 
50.4 
47.5 
44.7 

42.0 
39.6 

37.5 


19 
15 
10 

6 
I 

3 
7 

X 

3 
5 

6 

7 
6 

6 
4 

12 

9 

7 

4 
I 

2 
5 

9 

12 

14 

17 
20 

22 

24 
26 

28 

29 

29 
28 

27 

24 
21 


1. 133       ■>o.532 
24«.787     69".72 


0.00 
■0.4 


+0.03 
-0.2 

[Eph  12] 


$2  H.  Camelop.  seq, 
Mag.  5.3 


Right 
Atcanaion. 


h 
12 


m 
48 


32.09 
34.28^^9 

36.45''^ 
38.53 


40.45 

42.13 
43.52 
44.56 
45.24 
45.53 

45.44 

44.97 

44.17 

4307 
41.70 

40.13 
38.40 
36.56 
34.68 
32.80 

30.96 
29.21 
27.60 
26.15 
24.90 

23.88 
23.11 
22.63 
22.44 
22.57 

23.02 
23.78 
24.86 
26.24 
27.88 


208 
192 
168 


139 
104 

68 

29 
9 

47 
80 

no 

137 
157 

173 
184 
188 
188 
184 

175 
161 

145 

125 
102 

77 
48 

19 
13 
45 

76 

108 

138 
164 

187 

^9-75  ,^, 

31.78 '^^ 

2x4. 

33.92  •* 


D«eliiia- 
tion  N. 


+  8352 


69.2 

68.5 
68.5 
69.1 

70.3 


7 
o 

6 

12 

x8 


72.1 
74.4 

80.0  ^9 

83.1  ^' 


23 

27 


86.2 
89.1 
91.9 

94.3 
96.3 

97.8 
98.8 

99-3 
99.2 

98.6 

97.4 
95.7 
93.5 
90.9 

87.9 

84.6 
81.0 
77.2 

73.3 
69.3 

65.4 
61.6 

58.1 

54.9 
52.1 

49.8 
48.1 
47.0 


31 

29 
28 

24 
20 

15 

10 

5 

I 

6 
12 

17 
22 

26 

30 
33 

36 

38 

39 
40 

39 

38 

35 
32 

28 

23 

17 
II 


9.392   +9-339 
28«.229  88".38 


-0.05 
-0.4 


+0.61 
-0.2 


n  Centauxl. 

Mag.  4.3 


Right 
AscentiODb 


h 
12 


m 
48 


25 
20 

15 
II 

7 

3 
o 

3 
6 


s 

32.51 

4.1 
32.92  "y 

33.31 :: 
33.68  ^7 

34.01  II 

34.30 
34.55 
34.75 
34.90 
35.01 

35.08 

35.11 

35.11 
35.08 

35.02 

34.93 
3482 

34.69 

34.55 
34.40 

34.24 
34.08 

33.93 
33.80 

33.69 

33.61 
33.56 

33-55 
33.60 

33.71 


I 

3 

4 

5 
6 

6 

5 

3 

I 

8 

5 
I 

5 

XI 

17 


22 

27 
32 


33.88 
34.10 

34.37 

34.69  _. 

35.06  j^ 
40 

35.46 

35.87  ^' 
36.28  ^" 


Declina- 
tions. 


-3941 


48.4 
50.4 
52.7 
55.2 

57.9 

60.7 
63.6 
66.4 
69.1 
71.6 

74.0 
76.2 
78.1 

79-7 
81. 1 

82.2 
82.9 

83.3 

83.3 
83.0 

82.4 

81.5 
80.3 
78.9 

77.3 

75.6 
73.8 
72.0 

70.3 
68.8 

67.7 
66.9 

66.5 

66.5 
66.9 

67.8 
69.2 
71.0 


20 

23 

25 

27 
28 

29 
28 

27 
25 
24 

22 

19 
16 

14 
II 

7 
4 
o 

3 
6 

9 

12 

»4 
16 

17 

18 
18 

17 
15 
II 

8 

4 
o 

4 
9 

14 

18 


1.300   -0.830 
33'.498  6x".62 


0.00 
-0.4 


-0.05 
-0.2 
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APPARENT  PLACES  OF  STARS,  1912, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


€  TJnm  Majorig. 

(^  VirginU. 

a  Can.  Yen.  seq* 

^  Kiueie. 

Mean  Solar 

Mag.  1.7 

Mag.  3.7 

Mag.  2.9 

Mag.  3.6 

Date. 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Ascension. 

tion  N. 

Ascension. 

tion  N. 

Ascension. 

UonN. 

Ascension. 

tion  S. 

h       m 

e         » 

h       m 

e          t 

h       m 

0       t 

h       m 

e         * 

12     50 

+  5625 

12     51 

+  3  52 

f0 

12     51 

+3847 

ft 

12     56 

-71       4 

0 

Jan.   0.8 

s 

990  ^, 

57-8  ,^ 

8 
970 

30-2  _ 

s 

5467  _ 

^3-7  ,ft 

s 

950  -, 

8.1 

10.7 

10.42 1] 

56.4  '4 

10.04 

28.1   " 

5507  *° 

^»  «  18 

10.32 1' 

9.4'^ 

20.7 

^°-93  , ' 

55-6    ° 

10.37  33 

26-»   ^8 

55.46  39 

«^  M  12 
20.7 

ii.ii  79 

"•3  ! 

30.7 

"•42  ",1 

55-4    , 

10.68  3' 

24.3  "t 

55.83 11 

20.0    ' 

11.85  74 

'3-7  It 

Feb.  9.6 

11.86  44 

55-9    •' 

,^  ^y-  28 
10.90 

22.8  '5 

56.17  ^4 

19.8    I 

12.52  ^7 

16.5  ^» 

39 

II 

'-^5 

12 

30 

3 

59 

3« 

19.6 

12.25 

570    , 

II. 21 

21.6 

56.47     , 

20.1 

13.11 

19-6 

29.6 

12.58  11 

586    ' 

22 

"•43  ,0 

20.7  ^ 

56.73  'f 

2^*9  ,^ 

13.61 50 

23.0  34 

Mar.  1 0.6 

12.84  '^ 

60.6*° 

11.61  '8 

20.1 

56.94  ^' 

22.1      ^ 

14.02  4' 

26.5  35 

20.5 

1303  1' 

62.9  '3 

11.74  '^ 

19.7    4 

IS 

57.09  ;x 

^37 :' 

H.32  3° 

30.1  3; 

30.5 

.3.H '; 

«5-4  :^ 

XX.83    I 

19.6    ' 

8 

57.19  'I 

25.6  '9 
20 

14.52  - 

33«  ^^ 

Apr.  9.5 

1319 , 

68.0 

0  *y 

11.89    ^ 

19.8 

57.25  , 

27.6 

14.63 

37-4  ,. 

195 

1317 1 
13.09 ,° 

73-3  ^' 

"•93    , 

20.1     3 

0 

57.26  • 

297 

14.64         ' 
14.56     ^l 

40.9  f 

29.4 

"•94    , 

20.6         ; 

21.2     ^ 

57.23     3 
57.17     ; 

3^-8  lo 

442" 

May  9.4 

\it  •' 

75.7  '4 

11.92    ] 

33-8  '° 

14.39    ^; 

47-2  11 
49.8  ^t 

19.4 

77-8  " 

11.88    4 

21.0     ^ 

57.08    9 

35.7  'I 

H.I5    '^ 

21 

17 

.s 

7 

11 

16 

32 

.»3 

29.3 

12.57  _ 

79-5  „ 

11.83   , 

22.6 

56.97 ,, 

37.3    ,, 

13.45  ^J 

52-1  „ 

June  8.3 

12.33  J 

80.9  '^ 

11.76   I 

233     I 

56.84    3 

3«-6       0 

54-"    ! 

18.3 

12.08  "5 

8i.8    9 

11.68   * 

24.0     7 

56.69    5 

39.6    ^° 

^3-oi ;« 

55.4  '4 

28.3 

11.82"^ 

82.3    5 

"•59  ,1 

24.6     J 

56.54  \' 

40.3  ; 

12.53  to 

56.3    I 

July  8.2 

"•55  'I 

82.3    ° 

25.1     ^ 

56.39  ^ 

40.6  3 

12.03 

56.7    t 

27 

5 

10 

5 

ID 

I 

52 

X 

18.2 

11.28 

81.8 

"•39  _ 

25.6 

56.23    ,^ 

40.5  , 

11.51 

56.6 

28.2 

11.03^5 

80.8"* 

11.29  '° 

26.0    ^ 

56.08  '5 

40.0  I 

10.99  ^ 

56.0  <* 

Aug.  7.2 

10.79  l^ 

79-3  If. 

11.20    ^ 
11.12    » 

26.3     3 

55.94  \\ 

8 

39.2 ,, 

10.49 11 
10.03  "^^ 

54-« :; 

53-2  *'' 

17.1 

10.58  'I 

77-4  I't 

26.4    I 

55.81  ^3 

38-0  ^ 

27.1 

10.40  '» 

75-^  li 

11.05  ! 

26.4    ^ 

55.70    « 

36-4    f 

9-^4  ^^ 

51.2  - 

14 

26 

5 

2 

0 

19 

32 

24 

Sept.  6.1 

10.26 

72-5  ,„ 

11.00 

26.2 

55.62 

34.5  „ 

932  ^, 

4^'®  ,^ 

16.0 

»r^  ,/:  10 
10.10 

69.6  \l 

10.98  ^ 

25.8    I 

55.57  ^ 

32.3  ", 

9.10 

46.2  ; 

26.0 

10.12    ^ 

66.4  3^ 

10.99  ' 

25.2 

5556  ' 

29-8  11 

8.99  " 

43.5  I 

Oct.   6.0 

10.14    ^ 

^2-9  ^^ 

11.03  ^ 

24.3  ,? 

55.59     a 

^7^°    ' 

9.01  ^ 

40.7  ^« 

16.0 

10.23    ? 

59-3  ^^ 

II. 12  9 

23.2 

55.67  ,1 

24.0  3^ 

9.15  ^^ 

38.0  ^ 

15 

37 

13 

14 

'3 

3« 

28 

25 

259 

10.38 

55-6  ,. 

11.25 ,, 

21.8     ^ 

55  80 

^°9  „ 

9.43  ,, 

35.5 ,, 

Nov.  4.9 

10.60  " 

52.0  36 

11.42  7 

20.2    ^ 

55.98  11 

^77  ^ 

9.84  4 

33-3  " 

14.9 

10.89  'I 

48.5  3S 

"'^4 

18.4  ■« 

56.22  ^4 

14.5  3 

10.37  i^ 

31.4  '^ 

24.9 

11.24^5 

45.1  f 

11,89  5 

16.4  ^° 

56.51  '9 

11.4  f 

11.00^3 

30.0  '^ 

Dec.  4.8 

11.65^^ 

42.0  3' 

12.18  ^9 

14.3 '' 

56.84  33 

8.43° 

11.72  72 

29.2    ^ 

46 

27 

32 

23 

36 

28 

78 

3 

14.8 

12. II 

39-3 

12.50 

12.0 

57.20 

5.6 

12.50  - 

28.9 

24.8 

12.61  5« 

37.0  *3 

12.84  ^t 

9.7^3 

57.58  -3° 

3-2   'n 

^3-31  l\ 

29.3    '^ 

34-7 

13.12  5^ 

35.3  '' 

13.18  ^^ 

7.5" 

57.98  4° 

1.2  ^° 

14.14  '3 

30.3 

Sec  cJ,  Tan  6 

1.809       +1.507 

1 .002    40.068 

1.285      -K>.8o4 

3.083        -2.917 

Mean  Place 

9«.694     74".35 

io".204     3i".82 

54«.8o3     36".4o 

ii".897       27".8o 

D  V  a,  D»  a 

-o.oi        +0.10 

0.00          0.00 

0.00         +0.05 

+0.02           -0.19 

Pf  4l,D«d 

-0.4 

-0.2           1 

-O.A 

-0.2           1 

-0.4 

-0.2        1 

-0.4 

-0.2 

[Spb  is] 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


eVizglnis. 

0  Vizglnlfi. 

48  Comae. 

80  Caiiiim  Veiiat. 

Mean  Solar 

Mag.  3.0 

Mag.  4.4 

Mag.  4.3 

Mag.  4.7 

Date. 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Ascension. 

tion  N. 

Ascension. 

tion  S. 

Ascension. 

UonN. 

Ascension. 

tion  N. 

h       m 

•         » 

h       m 

e 

t 

h       m 

e           r 

h       m 

0       f 

12    57 

+  11  25 

am 

13  5 

-   5 

4 

13  7 

+  28   18 

If 

13          13 

+  41      I 

H 

Jan.   0.8 

8 

47-31 

WW 

50.5  ,. 

22-85 ,, 

8.8 

45-74  ,- 

76-3  ,„ 

s 

35.70 

54-7  ,„ 

10.7 

47.65  11 

48.4  " 

23.19  3* 

II.O 

22 

46-10  t 

74-3    , 

36"  1' 

5=-8  ! 

20.7 

47.99  34 

4<^-5  \l 

23.52  33 

13.1 

21 

46.46  3^ 

72-7  ^ 

36.51  to 

51-4  '^ 

30.7 

48-31  11 

44-9    t 

^384  ^^ 

15.1 

20 
•  0 

46.81  35 

7X-5  ", 

36.90  39 

37.26  3<^ 
32 

50-5    , 

Feb.  9.7 

48.60  ^9 
26 

43-6  '3 
9 

2Q 

24-13  ,^ 

16.9 

18 
16 

47.13  ^^ 

70.8    7 
2 

50.2    3 

19.6 

48.86 

42.7     ^ 

^4-39  „ 

18.5 

47-41 

70.6 

37-58    . 
37.86  ll 

50-5     , 

29.6 

49.08  " 

42.2     5 

24-6'  ^^ 

19.9 

14 

47-66  ^5 

70.9    3 

51-2 ,; 

Mar.  10.6 

49.26  \l 

42.0 

24.80  '9 

21.0 

II 

0 

47-86  ^° 

7'-6  ,1 

38.10    4 
38.28  " 

5-4  \l 
54-0  '„ 

20.6 

49.40  : 

42.1 

24-95 '! 

21.8 

8 

48.02  '^ 

72.6  '« 

30.5 

II 

49-51  • 

42-5  ^ 

12 

25.07    3 

22.4 

6 
4 

48.14 '! 

74-  :^ 

38.41  'I 

56-0  '° 

22 

Apr.   9.5 

• 

49.58 

43-1     a 

25.15     . 

22.8 

m 

48.21 

75-6  ,, 

38.49    ^ 

58-2  ^, 

195 

49.61        ^ 

43-9    „ 

25.20    ^ 

23.0 

2 

48.25    4 

77-3  '^ 

38.53    I 

60-5;^ 

29.4 

49.62        * 

44-8  1 

25.22    ^ 

23.0 

0 

48.26    \ 

79-0  ; 

38.53    ° 

62.7  " 

May  9.4 

49.61        ^ 

45-8    ° 

25.22    ° 

22.8 

2 

48.23    ^^ 

80.8  '* 

38.49    i 
38.41  .« 

64-9  " 

19.4 

49.57       I 

46.8  '^ 
10 

25.20    ^ 

22.5 

3 
4 

48.17    \ 

82.5  '7 
J5 

^^•9 :; 

29.4 

49.51 

47-8    „ 

25.15     , 
25.09    ^ 

22.1 

48.09 

84-0  ,, 

38.30 

til  ^« 
70-3  ,, 

June  8.3 

49.44       I 
49.36       ' 

48.7    ^ 
49-5    ! 

21.7 

4 

48.00    9 

85-3  \\ 

38.17  ^ 

18.3 

25.02     7 
24.94    I 

21.2 

5 

47.90 ;° 

86.4  " 

38.02  '5 
37.86  '^ 

71-5 " 
72-3 1 

28.3 

49.27    Z 

50.2    7 

20.7 

5 
6 

6 

47.78 " 

87-3    ? 
87-9    ^ 

July  8.3 

49.17    '° 
II 

50-7    \ 

4 

^4-«5  .^ 

20.1 

47.65  '^ 
13 

3769  J  J 

72.8  5 

18.2 

49.06 

5I-I    , 

^4-75  ,^ 

19.5 

47.52 

88.2 

37.52 

72-9 , 

28.2 

48.96    ^ 

51-3    \ 

24.65  \l 

19.0 

5 

47.39  ,^ 

88.1    ' 

37.35  ; 

72-5  * 
71-7  „ 

Aug.  7.2 

48.86    '° 

51-4    , 

24.55  '° 

18.5 

5 

47.26  3 

^7-7    t 

37'8  \l 

37.02 1° 

17.1 

48.77       I 

51-3    ' 

24.46    \ 

18.1 

4 

47.14 " 

«70  ,! 

70.6 " 

27-1 

48.70    7 

51-0    3 

24.38    « 

17.7 

4 
2 

47.04  g 

86.0  '° 
14 

36.89  [\ 

69.1  '5 
«9 

Sept.  6.1 

48.64 

50.4     8 

49-6  ., 

24.32 

17.5 

46.96  . 
46.90  ^ 

84.6 

36.78  . 
36.70  » 

67.2 

16.1 

48.61     3 

24.28    4 

17.4 

I 

82.9    7 

^5-°  11 
62.4  '^ 

26.0 

48.61     ° 

48-5 

24.28    ^ 

17-5 

I 

46.88  ^ 

81.0  '9 

36.66    4 

Oct.    6.0 

48.64    I 

47-2    3 

24.31     '^ 

17.8 

3 
6 

8 

46.90  ^ 

78.8  « 

36.66  ° 

16.0 

48.72     ® 
12 

45-7  \\ 

24.38    7 
12 

18.4 

46.96  ^ 
11 

7^-4  :^ 

36.70    4 
10 

56.6  30 

259 

48.84  ^^ 

43.9    ,^ 

24.50 

19.2 

47.07  . 

73-8  ,« 

36.80  , 

36.96  ll 

53-4  „ 

Nov.  4.9 

49.01     7 

41.9       ^ 

24.67  \l 

20.3 

II 

47-23  !^ 

7'-°'! 

50.1  ^3 

14.9 

21 

49.22  * 

39.7    " 

24.88  " 

21.6 

13 

47.43  '° 

68.1  "9 

37.18 '' 

46-7  ^1 

24.9 

49-47  Z 

37-4  !1 

25.13  ^f 

23.2 

16 

47-68  ^5 

^5-^  !o 

37.45  ^, 

43-4  11 

Dec.  4.8 

49-76  '9 

35-0    4 

25.42  ^: 

25.0 

18 

47.97  _ 

62.3  11 

37-76  3; 

40-3  11 

32 

24 

32 

20 

33 

27 

35 

29 

14.8 

50.08 

32.6 

25.74  ,, 

27.0 

48.30 

59-6  ., 

3»-"  ,« 

37-4  ,^ 
34.8  ll 

24.8 

50.42  ^4 

30.2    \ 

26.07 

29.1 

21 

48.65  35 

57-»  It 

3849  ll 

34.8 

50.76  ^4 

27.9  ^3 

26.41  34 

31.3 

22 

49.02  ^7 

54-8  =3 

38.89  4° 

32.6  " 

Sec  «5,  Tan  6 

1.020       +0.202 

1.004       -0.089 

1. 136       40.539 

1.326             40.870 

Mean  Place 

47'.  78 1     54". 93 

23'.5i9      9".90 

46*.  106     86".52 

35-.969     68".62 

D>  a,  Dm  a 

0.00         40.01 

0.00        -0.0  ] 

t 

0.00         40.03 

-0.0 1         40.06 

D^  d,  B»  6 

-0.4 

-0.2      1 

-0.4 

-0.3 

-0.4 

-0.3     1 

-0.4 

-0.3 

[Eph  xa] 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solmr 

Y  Hydise. 

Mag.  3.3 

t  Centauxl. 

Mag.  2.9 

C^  trnse  lUJoclB. 
Mag.  2.4 

a  Vligiiiis. 
Mag.  1.2 

Date. 

Right 
Ascension. 

Declina- 
tions. 

Right 
Ascension. 

Declina- 
tions. 

Right 
Ascension. 

Declina- 
tion N. 

Right 

Declina- 
tions. 

h       m 

e         * 

h       m 

•       t 

h       m 

• 

h      m 

. 

13     14 

—  22  42 

13  15 

-3614 

n 

13     20 

+5522 

13    20 

—   1042 

Jan.   0.8 
I0.8 
20.7 

30.7 
Feb.  9.7 

s 

7.14 

7-51 3' 
7.86  35 
8.20  34 

20.1 
22.1 

24-3  " 
26.5  " 

28.7  " 
22 

s 
3752 

37-92  4^ 

38.31 5^ 

38.68  37 

39.02  34 

31 

44.8 '8 

46.9  " 
49.2  ^3 

51.7  '5 
25 

s 
23.02 

23.51  ^^ 
24.00  ^^ 

24.94  J, 

46.0  '* 
44.8  '\ 

44.3  \ 

44.4  J 

32-49  ,, 
32.83  34 

33-17 
33-50  33 
33-80  30 

5-5,, 
7.6" 

11.8" 

^3-7  :^ 

19.6 

29.6 

Mar.  10.6 

20.6 

305 

8.79 
9.03  '* 
9.24  " 
9.41  '' 

9-54 '3 
*^  10 

30.9  .^, 
^f  0  - 

38.4  '^ 
14 

39.33  _^ 
39.60  ^7 

39.83  \\ 
40.01 

40.15  '* 

II 

54-2  ,« 
56.8  ^"^ 

59.3  :5 
61.8  *5 

64.1  '3 

22 

^5.72  3° 
26.01  '9 
26.24  *3 

26.40  '^ 
10 

45.1 

46.4  ;3 

22 

50.3 " 

34-07 
34-31     4 

34-51  ,, 
34-68    7 

34-81  '3 
10 

;?:5  - 

18.5  *4 

19.6 
20.5         ^ 

7 

Apr.  9.5 

19.5 
29.4 

May  9.4 

9.64 
9-70    \ 
9-73    \ 
9-74    _ 

39-8  „ 

41.0    * 

42-0  - 
42.8    \ 

43-4    5 

40.26 

40.33     ^ 
40.36    ^ 
40.36    ° 

66.3 

70.1  '* 
71.6  ^5 

26.50 
26.53     ^ 
26.50    "' 
26.41     9 

T   .J 

55-4  „ 

58.1  ='7 
60.8  "7 

63.4  ^^ 

34-91     , 
34-98    7 
35-02    * 
35-03    \ 

21.2 
21.7     ^ 

22.0  3 

22.1  * 

19.4 

9-72    \ 

40.33     ^ 

72.9  ^ 
II 

26.27    '^ 
17 

«5«  ^J 

35.02    ^ 

22.1      ° 
I 

29.4 
June  8.3 

18.3 

9.68 
9-62      \ 

9-54    „ 

43-9    ^ 
44-1    ^ 
44-»    ° 

40.28 
40.20 
40.10  ^° 

74.0  - 

74.8 ; 
75.2  \ 

26.10 

25.89  " 

25.66  ^3 

"5  C 

67.8 

69.5  ;^ 

70.8  '3 

71.6 " 
71.9  \ 

34.99    ^ 
34.94    I 
34.87    ' 
34-79    ; 
34.70  ,9 

22.0 
21.7    3 
21.4    3 

28.3 
July  8.3 

9-45    " 

I  I 

9.34 

II 

43-9    _, 
43-5    \ 

39-98  " 

39-84  ;j 

75.3  \ 
75.2  ' 

»5.i5 ,; 

21.0    * 

20.5  1 

18.2 
28.2 
Aug.  7.2 
17.1 
27.1 

9.23 

12 
9.II 

8.99 

8.88  " 

8.78  '^ 

7 

43-0    , 

42-4    « 

41.6  * 

40.7  9 

39-7 
10 

39-69 

39-54  4 
3940  '7 
39.26  ^ 

39.13  ,^ 

74.8      , 
74.1      \ 

73.2  ,9 
72.0 

70.7  '^ 
»5 

24.88 

24.61  ^7 

24.35  '* 

24.11  '4 

23.90  ;^ 

71.8 
71.2 

68.5  '* 
66.5'** 

24 

34-60 

II 

34.49  , 
34.38    ' 
34.28  - 

34.19    \ 

20.0 

19.4  . 
18.8  ^ 

18.2  * 

Sept.  6.1 
16.1 
26.0 

Oct.   6.0 
16.0 

8.71 
8.66    5 
8.64    ^ 
8.66    ^ 

8.73    ^ 
12 

38-7  ,„ 
37-7  Z 
36.8    9 
36.1    7 

35-6    \ 

39.03    , 
38.96    \ 

38.93    ^ 

38.95  ! 
39.02  ' 

»3 

67.6  "' 

66.1  '5 

64.7  ;^ 

63.4  \\ 

23.72 

23.57  *^ 
23.47  •" 

23.43  ; 
23.46  3 

64.1 

61.4  '7 
58.3  3' 

55-0  33 

51-5  ^* 

37 

34."    . 
34.06    5 

34-04    , 
34-06 

34"  „ 

17.2 

16.8  4 
16.6  ' 
16.6    *> 

16.8    ' 

4 

26.0 

Nov.  4.9 

14.9 

24.9 

Dec.  4.8 

8.85 

9.02  ^^ 
22 
9.24 

27 
9.81   5° 

33 

35.3    ^ 
35-3    , 
35-6    ^ 
36-3    ' 

II 

37-4 
14 

39.33  ^* 

39.57  J 
39.86  '9 

40.20  •'^ 
37 

62.3    - 

61.5    " 
61. 1    ♦ 

6i.i    ° 
61.5    \ 

23.55 ,, 

23.71  '* 

23.94  '^ 

24.24  \, 
24.60  36 

42 

47-8 

44-1" 
40.4  37 

36.9  ^' 

33.6  33 
30 

34-23  „ 
34-38  ^5 
34.58  »° 
34.83    5 

35." 

3» 

17.2 

^7-9  ' 
18.9  '** 
20.2  '3 

21  7  '5 
*^-7  18 

14.8 
24.8 
34.8 

10.14    ^ 
10.50  ^" 
10.86  3^ 

40.4  'f 
42.2 

4°-57  ,„ 
40.96  39 

41.36  *° 

62.3 

65.1  '^ 

'502  . 

25.96   ^ 

28.0  '** 
25.9  " 

35.42 
35.76  34 
36.10  ■'♦ 

23.5 

27.4  '** 

Scc<J,TaniJ 

1.084       -0.418 

1.240      -0.733 

1.760           -M.449 

1.018       -0.189 

Mean  Place 

8-.o6i     26".93 

38'.658    54".ia 

23-.I38     64^.94 

33.-305       7"-95 

D>  o,  Dm  a 

0.00        -0.03 

+0.01                -0.05 

-0.0 1         •KO.09 

0.00        -o.ot 

D^  d,  Dm  ^ 

-0.4 

-0.3      1 

-0.4 

-0.3      1 

-0.4 

-0.3 

-0.4 

-0.3 

[Bph  la] 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.  0.8 
I0.8 
20.7 

30.7 
Feb.  9.7 

19.6 

29.6 

Mar.  1 0.6 

20.6 

30.5 
Apr.  9.5 

295 

May  9.4 

19.4 

29.4 

June  8.3 

18.3 

28.3 
July  8.3 

18.2 
28.2 
Aug.  7.2 
17.2 
27.1 

Sept.  6.1 
16.1 
26.0 

Oct.  6.0 
16.0 

26.0 

Nov.  4.9 

14.9 

24.9 

Dec.  4.9 

14.8 

24.8 

34.8 


Sec  <i,  Tan  6 
Mean  Place 


Df  6^  Dm  6 


Oroombrldge  8001. 

Mag.  6.1 


Right 
Ascension. 


h 

13 


m 
23 


s 
53.65 
54.49 

55-34 
56.18 

56.97 


84 

8.5 
84 

79 

72 


62 


57.69 

58.31 

58.82  5^ 
59.21  ^^ 

59.47  \\ 

59.59     , 
59.57 
■59.43  ,. 
59.18  ^^ 

58.83  ^5 
44 

58.39  ^_ 

57-S»     6 
57.32  ^ 

56.72 
56.10 


14 


60 

62 

63 


62 


55.47 

54.85  ,„ 
54.26    9 

53.70  5° 
53.20 


52.76 

52.41 
52.15 
51.99 
51.95 

52.03 

52.23 

52.56 
5302 

53.59 

5426 

55.01 
55.82 


50 

44 


35 
26 

16 

4 
8 

20 

33 
46 

57 
67 

75 
81 


Declina- 
tion N. 


+  7250 


34.0 
32.6 

31.8 

31.7 
32.2 

33.4 
35.1 
37.3 

42.8  ^9 
30 

45.8 

48.9  3^ 

51.8  '^ 

54.5  '' 
56.9 


14 
8 

I 

5 
12 

17 
22 

26 


24 
21 


59.0 
60.6 
61.8 
62.4 
62.5 

62.1 
61. 1 
59-6 
57.6 
55.1 

52.3 
49.1 

45-6 
41.9 

38.1 

34.1 
30.2 

26.4 

22.8 

19.5 

16.6 
14.2 
12.4 


x6 

12 

6 

I 

4 

10 

15 
20 

25 
28 

32 

35 

37 

38 
40 

39 
38 
36 
33 
-29 

24 
18 


3-391       ^3.240 
53'-294     53"-57 


-0.03 
-0.4 


f0.20 

-0.4 


70  Virginis. 

Mag.  5.2 


Right 
Ascension. 


h       m 
13     24 

s 
6.96 

7.30  ^^ 
7.64  3^ 

7.97  \\ 

8.28  ^\ 
28 

8.56 
8.80  ^^ 

^   ^x^    20 

9.00 

9.17 
9.30 


17 
13 

10 


9.40 
9.46 

9.49 
950 
9.48 

9.43 
9.37 
9.30 

9.21 
9.II 

9.00 
8.88 

8.77 
8.66 

8.57 

8.49 

8.43 
8.40 

8.41 

8.46 


6 

3 
I 

2 
5 

6 

7 

9 
10 

II 

12 
II 
II 

9 
8 

6 

3 
I 

5 
9 


14 


8.55 
8.69 

8.88  '9 

9.11  '^ 

9.38  '■ 


9.68 
10.01 

10.35 


30 

33 
34 


Declina- 
tion  N. 


+  14  14 


48.4 
46.2 
44.2 
42.6 
41.4 

40.5 
40.0 

39.9 
40.1 

40.6 

41.4 
42.4 

43.5 

44-7 
45.9 

47.0 
48.1 

49.0 
49.8 
50.5 

51.0 
51.2 
51.2 
51.0 
50.6 

49.9 
49.0 

47.8 
46.4 
44.7 


22 
20 
16 
12 

9 

5 
I 

2 

5 
8 

10 
II 
12 
12 
II 

II 

9 
8 

7 
5 

2 
o 

2 

4 

7 

9 
12 

14 
17 
19 


22 

2^ 


42.8 
40.6 

38.3 

35-8 : 

33.2 

30.7    .. 
28.2    ^5 

25.9    '^ 


1.032  +0.254 

7'.557     54".68 


0.00         +0.02 
-0.4  -0.4 

[Epb  xa] 


K  Octantis. 

Mag.  5.6 


Right 
Ascension. 


h 
13 


in 
26 


21.45 '9^ 

24.39  \l\ 
27.22  ^**^ 

29.87  '^5 
241 

32.28 

^A^r^  211 
^^'^^   ITT 

36.16 '77 

3758    Z 

38.62    'l^ 
64 

39.26 
39.50 
39.34 
38.79 
37.87 


24 
16 

55 

92 

127 


159 
187 
210 


36.60 

35.01 

33.14 
3t.04 

26.39 . .  _ 

23.99  ^ 
21.64^35 

22"* 

9-41  ", 
^  -«  202 
7.39 
173 

5.66 

4.29 

3.35 
2.87 

2.91 


137 
94 
48 

4 
55 


107 


3.46 

4.53 
6.08  '55 

8.07  '^l 

20.43  'f 
265 

"3°8  ,86 

2594 

28.91  =•" 


Declina- 
tion S. 


-8519 


5 
12 


49.4 
49.9 

5I-I 

52.8  '7 

55.1  '' 
27 

57.8 
60.9^' 

64.3  it 
67.9  ^^ 

71.6^7 
38 

75-4  ,8 

79.2  3* 
82.9^7 

86.4  ^^ 

89.7  53 

29 

95.2  ^^ 

97.3 
99.0    7 

lOO.I 

5 

100.6 
100.6    ° 
1 00.0    ^ 

98.9;; 
97.2  II 

951  „ 
92.6  ]i 

89.8 " 

86.9  *9 
^^■< 

30 
80.9 
78.1 
75.6  ^5 


28 


73.5 
71.9 

70.8 

70.3 
70.5 


21 
16 
II 


5 

2 


12.303 
29^.25 


-12.262 
68".98 


+0.12 
-0.4 


-0.76 
-0.4 


C  VirgloiB. 
Mag.  3.4 


Right 
Ascension. 


h   m 
13  30 


8 
1.69 
2.03 

2.37 
2.69 

2.99 

3.26 
350 
3.71 
3.89 
4.03 

4-13 
4.20 

4.25 
4.27 

4.26 

4.23 
4.19 

4.13 
4.05 
3.96 

3.86 

3.75 
3.64 
3.54 
3.44 

3.36 

3.31 
3.28 

3.29 
3.34 

3.43 
3.57 
3.75 
3.98 

4.25 

4.55 
4.87 
5.21 


34 
34 
32 
30 
27 

24 
21 
18 

10 

7 

5 
2 


4 
6 

8 

9 
10 

II 
II 
10 
10 
8 

5 

3 
I 

5 
9 

14 
18 

23 
27 
30 

32 
3:^ 


Declina- 
tion S. 


o    8 


48.0 

50.1 
52.2 

54.1 
55.7 

57.1 
58.2 

59.0 

59.6 

59.9 

60.0 

59.8 

59-5 
59.0 

58.5 

57.9 
57.2 
56.6 
56.0 

55.4 

54.9 
54.4 
54.0 

53.7 
53.5 

53.5 
53.7 
54.1 
54.7 
55.5 


21 
21 

19 
16 

14 
II 

8 
6 

3 
I 

2 

3 

5 

5 
6 

7 
6 

6 

6 

5 

5 
4 

3 

2 

o 

2 

4 
6 

8 

10 


56.5 

59.4 
61.2 

63.2 


18 
20 
21 


65.3 

67.4 
69.6 


21 
22 


1. 000    -0.003 

12".462  46^.42 


0.00 
-0.4 


0.00 
-0.4 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


17  H.  Caniim  Venat. 

f  Centami. 

m  Yirginig. 

TBotftis. 

Mag.  5.0 

Mag.  2.6 

Mag.  5.2 

Mag.  4.5 

Mean  Solar 

Date. 

1 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Ascension. 

tion  N. 

Ascension. 

tion  S. 

Ascension. 

tion  S. 

Ascension. 

tion  N. 

h       m 

e          « 

h       m 

0        * 

h       m 

e          t 

h       m 

0       > 

13     30 

+  37  37 

13    34 

-53    0 

13     36 

-815 

13   43 

+  1753 

Jan.    0.8 

8 

51-73  _ 

45.5  „ 

s 

16-49  ,„ 

55.3  „ 

s 
58.59  ,^ 

32.4  „ 

s 

4.13 

33.9  „ 

I0.8 

52.12  ^^ 

43-4  " 

16.99  Z 

56.6  '3 

58.93  \\ 

34-5  " 

4.48 

35 

31.6  '^ 

20.7 

52.51  ^1 

41.8  ^ 

17-49  fg 

58-3    I 

59-27  ^^ 

36-5  Z 

4.82 

34 

29.7  'I 

307 

52.89  ^! 

40.7  " 

17-97  ■:: 

60-3!? 

59-59  \^ 

385  Z 

5.15 

33 

28.1  •* 

Feb.  9.7 

53.25 1^ 

40.2    ^ 

'^•42  1^ 

62.7  It 

59.90  ^a 

40-3   ! 

5.47 

32 

26.9  •; 

32 

0 

40 

27 

28 

»7 

29 

8 

19.7 

53.57  ^« 

40-2 

18.82 

65-4    „ 

60.18 

42.0 

5.76 

^  ^ 

26.1 

29.6 

53.85  ll 

4°-7  .„ 

19.18  f 

68.2  '« 

60.43  '5 

43-5  \\ 

6.02 

26 

25.7    4 

Mar.  10.6 

54.09  \ 

4^-7    ! 

'9-49  " 

71. 1  '9 

60.65  '' 

44-7" 

6.24 

22 

25-7    ° 

20.6 

54-29  " 

43-1    4 

'9-75  \\ 

74-'  ': 

60.83  '^ 

45-7  '° 

6.43 

19 

26.2     5 

30.5 

54-44  .„ 

44-8    I 

19.96  ^' 

77-1  '° 

60.98  '5 

46.4    \ 

6.58 

15 

27.0  I 

10 

20 

16 

29 

12 

s 

II 

10 

Apr.   9.5 

54-54    . 
54.60 

46.8 

20.12 

80.0 

61.10 
61.18     ® 

46.9  , 

6.69 

8 

28.0 

195 

48-9  " 

20.22     '^ 

82.8  =** 

47.2  I 

6.77 

29.2 " 

295 

54.62    I 

51-1 

20.28       ^ 

85-5  !! 

61.23     5 

47.4  „ 

6.82 

5 

3°-5  ^ 

May  9.4 

54.60 

53-3 

20.29       ^ 

87-9    4 

61.26     3 

47.4  , 

6.84 

2 

3»-9    1 

19.4 

54-55    I 

55-4  " 

20.26       ^ 

90-0    ' 

61.26    ° 

47-2    , 

6.83 

I 

33-3    * 

0 

19 

8 

19 

2 

3 

3 

14 

29.4 

54-47  ,„ 

57-3  ,. 

58-9  ! 

20.18 

93-5  ,^ 

61.24 

46.9    , 

6.80 

6 

34-7  „ 

June  8.4 

54.37  ^ 

20.06  '^ 

61.20    ^ 
61.14     _ 

46.6    3 

6.74 

36.0    3 

18.3 

54-24  J 

60.3    4 

I9.9t  \l 
'9-73  ^; 

94.7        g 
95.5         . 

46.2    4 

6.67 

7 

37-»  " 

28.3 

54-10    I 
53-94  „ 

61.3  'I 

61.9    ^ 
2 

61.07     ' 

45.8    ^ 

6.58 

9 

38.1  '» 

July  8.3 

^9.53  n 

95.9  ; 

60.98    9 
10 

45.3    I 

6.47 

II 
11 

38.8    7 

5 

18.2 

53-62  \\ 
.53-30 

62.1 

19.30 

95.8 

60.88 

44.7     , 

6.36 

39.3          ^ 

28.2 

62.0    ' 

19.06  ^'^ 

95.3  I 
94.5  „ 

60.77  " 

44.2     I 

6.24 

12 

39.6         ^ 

Aug.  7.2 

61.5    5 

18-83  \\ 

60.66  " 

43.7  ; 

6. 1 1 

13 

39.7     ' 

17.2 

60.6    9 

T  1 

18.60  *3 

93-4  „ 

60.55 ;;; 

43-2    ] 

5.99 

12 

39.5     . 

27.1 

53-15  '^ 

12 

59.3  ^l 

'«-39  \l 

91-9    \ 
18 

60.45  'I 

42.8    4 
4 

5.88 

1 1 

10 

39.0    I 

Sept.  6.1 

53.03   ^ 

57-7  ,0 

18.21 

00. 1 

60.37  6 
60.31 

424    . 

5.78 

8 

38-2  ,0 

16.1 

5294  ' 
52.88  ; 

55.7  '° 

18.07    't 
17.99       ^ 

88.1  ^° 

42.2 

5.70 

37.2    * 

26.1 

53-4  \l 
5°-8    0 

86.0  " 

60.27  '^ 

42.1 

5.65 

5 

35-9  ^ 

Oct.   6.0 

52.86   \ 

17.97       , 

83-8  " 

60.27  ° 

42.2 

5.63 

2 

34-3    f 

16.0 

52.89   ^ 

47-9  \l 

18.02       5 

81.7-" 

60.32  5 

42.5    I 

5.66 

3 

32.4  " 

/ 

8 

30 

12 

19 

9 

6 

7 

21 

26.0 

52.97  ,. 

44-9  ,0 

18.14 

79.8  ,, 

60.41 

43-1    g 
43-9  „ 

5.73 

30.3  „ 

Nov.  4.9 

53.10    3 

41.7  f. 

18.34  \l 

78-'    I 

60.55  \\ 
60.73 ", 

5.85 

12 

28.0  »3 

14.9 

53.29  7. 

38.4  ^^ 

18.62    '^ 

76.7  '4 

450    ' 

6.02 

n 

25-5  'I 

24.9 

53.53  ^^ 

35.1  ^^ 

18.96  34    75.7  10 

60.96  ^3 

46-4  [t 
48.0  ]t 

6.23 

21 

"•9  ll 

Dec.  4.9 

53.82  ^9 

3^-9^' 

19.36  4^ 

75-1    ° 

^^•^3  \i 

6.49 

20 

20.3  ''^ 

33 

30 

45 

0 

30 

18 

29       -  27 

14.8 

54-^5    . 

2^-9  „ 

19.81          75.1 

61-53  , 

49.8 

6.78 

17.6    ^ 

24.8 

54-51  ^2 

26.2  ^7 

20.29        1  75.6     5 

61.85  \] 

51.7    "^ 

7.10 

32 

15.0  '^ 

34.8 

54.89  ^^ 

23-9  ""^ 

20.79  5° 

76.5       ^ 
-1.328 

62.1934 

53.7    ^" 

7.44 

34 

12.6  »* 

Sec  <J,  Tan  S 

1.263      -W.771 

1.662 

i.oio      -0.145 

1.050      40.323 

Mean  Place 

52".  163     59".«> 

I8V229     69".88 

59'.475     33".36 

4'.8 

17    4i".90 

D'^  a,  Dm  a 

-o.oi         +0.05 

+0.01         -0.08 

0.00         -0.01 

0.00           40.02 

D^  6,  Dm  6 

-0.4 

-0.4 

-0.4 

-0-4 

-0.4 

-0.4 

-0.4 

-0.4 

[Bph  la] 


APPARENT  PLACES  OF  STARS,  1912, 


397 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


77  TJnflB  Kajoris. 

89  Yirginis. 

C  Centanrl. 

V  Botftls. 

Mean  Solar 

Mag.  1.9 

Mag.  5.1 

Mag.  3.1 

Mag.  2.8 

Date. 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Ascension. 

tion  N. 

Ascension. 

tion  S. 

Ascension. 

tion  S. 

Ascension. 

tion  N. 

h       m 

e           r 

h       xn 

0 

1 

h       m 

e 

h       m 

e          9 

13   44 

+  49  44 

13   45 

-17  41 

13     50 

-4651 

13     50 

+  1849 

Jan.   0.8 

s 

4.08 

51-2 

s 
417 

^ 

42.2 

s 

0.94 

8.0 

28.96 

70-1  „ 

I0.8 

452  It 

49.1 : 

4.53 

36 

44.1 

19 

^•4° !! 

29.30  ^^ 

^7-8    ' 

20.7 

4.97  ^5 

47-6  '5 

4.88 

35 

46.1 

20 

1.85^ 

10.8  '^ 

29.65  ^^ 

658  ^^ 

30.7 

5-4^  !t 

46.6 '° 

5-22 

34 

48.2 

21 

2.29  44 

12.7  '9 

29.99  ^^ 

64-1  ^ 

Feb.   9.7 

5.83  ^' 

46-3  ^ 

5.54 

32 

50.2 

20 

^•71    tg 

14-9  \\ 

30-31  ^^ 

62.9  " 

39 

3 

29 

19 

38 

25 

29 

0 

19.7 

6.22 

46.6 

5.83 

^ 

52.1 

f\ 

309 

^74  ^r 

30.60 

62.1 

29.6 

6.56    f 

47-5  .! 

6.09 

26 

53-9 

18 

_  ^ 

3-43  ;; 

20 
20.0     " 

/»^  #;  26 
22.0 

30.87  ;7 

61.7       \ 

Mar.  10.6 

6.85    '^ 

48.9  't 

6.32 

23 

55.5 

16 

3-73  ^^ 

31.10  ^ 

61.8        ' 

20.6 

709    "11 

6.52 

20 

57.0 

15 

-    -rv^      26 

25.3 '.' 

31.29  1^ 

3^-45    ! 

62.2    4 
63.0    f 

30.6 

7.27 

52.9 

6.68 

10 

58.3 

13 

22 

4.21  " 

28°  z 

15 

24 

13 

10 

17 

26 

12 

II 

Apr.   9.5 

740         ^ 

57-9  „ 

6.81 

^^ 

59.3 

8 

4-38 

30.6 

31-57    „ 

64.1 

T  "5 

19-5 

7-47     I 

6.90 

9 

60.1 

4-50  " 
458    \ 

33-1    ^, 

31.66    \ 

^5-4    i 

295 

7.48     \ 

60.6  '! 

6.97 

7 

60.8 

7 

35.4  ;^ 

31-71    \ 

66.8  '4 

May  9.4 

7.45     I 

^3-2  !! 

7.01 

4 

61.4 

0 

4.62    4 

37-5    ' 

31-74    ; 

68.2  '4 

19.4 

7.37 

65-6  :t 

7.02 

I 

61.8 

4 

4.62     ° 

39.4  ^ 

31-74    ° 

69-7    i 

II 

22 

I 

2 

3 

'7 

3 

14 

29.4 

7.26 

^7-8  ,„ 

7.01 

62.0 

4-59     , 

4^-^  ,^ 

31-71     , 

7-'  „ 

June  8.4 

7.11   'I 

69.7  " 

6.97 

4 

62.0 

0 

4-52   / 

42.5  \\ 

31.66    5 

72-4  \\ 

18.3 

6.93  ^' 

71.2  '5 

6.91 

6 

61.9 

I 

1 1 
441   " 

43.6  " 

31-59    \ 

73-6  " 

28.3 

0-73  „ 

72.3        ^ 

6.83 

8 

61.7 

2 

4-"    .8 

44-3    ^ 

31-50    9 

74-6  '« 
75-4    J 

July  8.3 

6.51  " 

23 

73-0    7 

6.74 

9 
10 

61.4 

3 

4 

44.7    ^ 

31-40  '° 
12 

18.3 

6.28 

73-2 

6.64 

61.0 

^ 

3-93  ,„ 

44-7    . 

31-28 

76.0 

28.2 

6.05  11 

2 
730    ^ 

6.52 

12 

60.4 

6 

3-74  Z 

44-4    \ 
43-8  ,J 

31.16" 

76.3    3 

Aug.  7.2 

5.82   ^3 

72.3     7 

6.40 

12 

59.8 

6 

3-54  !° 

31.03     ^ 

76.3    ° 

17.2 

5-59  :^ 

7^-2 

6.28 

13 

59.2 

6 

3-34    ! 

42.8    ° 

30.90         \ 

76.1     \ 

27.1 

5-3«  Is 

69.6  '^ 
20 

6.17 

11 

9 

58.5 

7 
7 

3-5  r. 

4-5  :^ 

30.78     '^ 

lO 

75-6    5 

Sept.  6.1 

5-20 

^7-6  ,, 

6.08 

57.8 

2-99  „ 

39-9  ,0 
3^-3    ' 

30.68 

30.60  ^ 

30.54  . 

74-8 

16.1 

5.05  ^ 

^5-2    J 

6.01 

7 

57-1 

7 

2.86  '3 

73-7  " 

26.1 

4.94 " 

^^•4  .0 

5-96 

5 

56.5 

0 

2.77     9 

7^-4    i 
70.8  '^ 

Oct.    6.0 

4.87  7 

59-4  „ 

5.95 

I 

56.1 

4 

2-74    ; 

?J1  ^« 

32.0 

17 

30.52  \ 

16.0 

4.86   ' 

5 

56.1  ^3 
35 

5.99 

4 
9 

55.8 

3 
0 

2.77    \ 

30.54  ^ 

68.9  '9 
22 

26.0 

491      , 

526     , 

6.08 

55-8 

2.86     ^ 

30.9    ,  , 

30.60 

66.7 

Nov.  5.0 

II 

502  *; 

49.0  ^^ 

6.21 

13 

56.1 

3 

3.02  '\ 

^94    f 

30.71  " 

30.87  '^ 
31.08  ^; 

64.3  =t 

14.9 
24.9 

5-20 
5-45  ,^ 

6.39 
6.62 

18 
23 

56.6 
57.4 

5 
8 

3-25  '3 
3.55  ^° 

28.2  " 
274    \ 

61.8  =^5 
59-2 

Dec.  4.9 

5.75  3^ 

38.4  3* 

6.90 

28 

58.5 

II 

390  "f^ 

27.0    ^ 

3^-33  ,^ 

56-5  ^J 

35 

32 

31 

14 

40 

1 

29 

.27 

14.8 

6.10 

35-2    . 

7.21 

59-9 

^ 

430   .- 

27.1 

31.62 

53-8  ,6 
5'-2  ,c 

24.8 

6-5°  1^ 

3^-4  ^! 

7.54 

33 

61.5 

16 

_  0 

4-73  ;^ 

27.6    5 

31.93  ; . 

34.8 

6.93  "^^ 

30.0  ^^ 

7.89 

35 

63.3 

18 

5.18  « 

28.5    9 

32.27  ^"^ 

48-7  '5 

Sec  6,  Tan  S 

1.548       +i.i8i 

1.050      -0.3] 

^9 

1.462           -1.067 

1.057      +0.341 

Mean  Place 

4-.50I     67".73 

5'.2 

17     46".o6 

2^.596       20". 21 

29».684     78".57 

D'4,a,Dma 

-0.0 1         +0.06 

0.00        -0.0: 

\ 

+0.01              -0.06 

0.00         +0.02 

D^cJ,D«cJ 

-0.04 

-0.4      1 

-0.4 

-0.4 

-0.4 

-0-5       1 

-0.4 

-0.5 

[Eph  xa] 
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APPARENT  PLACES  OF  STARS,  1912o 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.  0.8 
I0.8 
20.7 

30.7 

Feb.   9.7 

19.7 
29.6 
Mar.  1 0.6 
20.6 
30.6 

Apr.  9.5 
195 

295 
May  9.4 

19.4 

29.4 

June  8.4 

18.3 

28.3 

July  8.3 

18.3 
28.2 
Aug.  7.2 
17.2 
27.1 

Sept.  6.1 
16.1 
26.1 

Oct.  6.0 
16.0 

26.0 

Nov.  5.0 

14.9 

24.9 

Dec.  4.9 

14.8 
24.8 

34.8 


Sec  <J,  Tan  6 
Mean  Place 


DV  a,  Dm  a 


0  Apodis. 
Var.  5.5-6.6 


Right 
Ascension. 


h 
13 


m 

56 


t 

38.34 

39.44 

40.57 
41.67 

42.72 

43.69 

44.57 

45.35 
46.01 

46.55 

46.95 
47.22 

47.36 
47.36 
47.23 

46.98 
46.61 

46.13 

45.55 
44.89 

44.18 

43.43 
42.67 

41.93 
41.23 

40.61 
40.09 

39.71 
39.48 
39.42 

39.55 
39.86 

40.35 
41.01 

41.82 


no 

"3 
no 

105 
97 

88 

78 
66 

54 
40 

27 

14 
o 

13 
25 

37 
48 

58 
66 

7» 

75 
76 

74 
70 
62 

52 

38 

23 
6 

13 

31 

49 
66 

81 
94 


4^-76  ,^^ 
43.80  ^^^ 


44.90 


no 


Declina- 
tions. 


—  76  22 


5.4    ^ 
6.8'^ 

8.8^° 
24 

"2  o 
14.0  ^« 
17.0  30 
20.3  ^^ 

23.8  ^5 
35 

30.9  3^ 

34.4  Vl 

40.8  ^' 
29 

43.7 

46.3 

48.5 
50.2 

51.5 


26 
22 

17 
13 

7 


52.2 

52.4 
52.1 
51-2 

49.8  !1 


48.0 

45.8 

43.3 
40.6 

37.7 

34.9 
32.2 

29.7 
27.6 

25.9 

24.7 
24.1 
24.0 


18 

22 

25 

27 
29 

28 

27 

25 
21 

17 
12 

6 
I 


4.245 
43«.oo7 


-4.126 

2r'.22 


+0.05 
-0.3 


-0.24 
-0.5 


r  VirgixiiB. 

Mag.  4.3 


Right 
Ascension. 


h  m 

13  57 

8 
9. 1  I 

9.45 
9.78 

O.I  I 

0.43 


34 
33 
33 
32 

29 


0.72 
0.98 
.21 
.41 

.57 

.70 
.80 
.87 
.91 
.93 

.92 

.89 
.84 

'77 
.69 

.59 
.48 
.36 

.25 
.14 

1.04 
0.96 
0.91 
0.89 
0.91 

0.97 
1.08 
1.24 

1.45 
1.70 


26 

23 
20 

16 
13 

10 

7 

4 

2 

I 


3 

5 

7 
8 

o 

I 

2 
1 
I 
o 

8 

5 
2 

2 

6 


II 
16 
21 

25 
28 


1.98 
2.29 
2.62  ^^ 


31 


Declina- 
tion N. 


+   I  57 


68.8 
66.6 
64.6 
62.8 
61.2 

59.8 
58.8 

58.1 
57.7 
57.5 

57.6 
58.0 

58.5 
59.1 
59.8 

60.5 
61.3 
62.1 
62.8 

63.4 

64.0 

64.5 
64.9 

65.1 

65.2 

65.x 
64.8 
64.4 

63.7 
62.8 

61.6 
60.2 
58.6 

56.7 
54.7 

52.6 

50.4 
48.2 


22 
20 
18 
16 

14 

10 

7 

4 

2 


4 

5 
6 

7 
7 

8 
8 

7 
6 

6 

5 

4 

2 

I 
I 

3 

4 

7 

9 
12 

H 
16 

19 
20 

21 

22 
22 


1. 00 1       40.034 

10'.0I2       72".09 


0.00 

-0.3 


0.00 

-0-5 

[Epb  t«l 


11  Botftis. 

Mag.  6.1 


Right 
Ascensioa 


h   m 

13  57 

s 

0.42 

0.78 

1. 14 

1.49 
1.83 


36 
36 

35 
34 
31 


2.14 
2.42 
2.67 
2.88 
3.05 

3.18 
3.27 
3.33 
3-35 
3.34 

3.30 

3.24 
3.16 

306 
2.94 


28 

25 
21 

17 
13 

9 
6 

2 

I 

4 

6 

8 

10 

12 

14 
2.80 
2.66  ** 

2.51 
2.36 

2.22 


15 

15 

14 
12 


2.10 
2.00 

1.93 
1.89 

1.89 

1.94 
2.04 
2.19 

2.39 
2.64 


10 

7 

4 
o 

5 

10 

15 
20 

25 
29 


32 


2.93 

3.25  ,. 
3.60  ''^ 


Declina- 
tion N. 


+  2748 


29.0 
26.7 

24.7 
23.2 

22.2 

21.7 
21.6 
22.1 
23.0 
24.2 

25.7 

27.4 

29.3 
31.2 

33.1 

34.9 
36.5 
37.9 

391 
40.0 

40.6 
40.8 
40.7 

40.3 
39.6 

38.5 
37.1 
35.3 
33.2 

30.9 


23 
20 

15 
10 

5 

I 

5 

9 

2 

5 

7 

9 

9 

9 
8 

6 

4 

2 

9 
6 

2 
1 

4 

7 
II 

14 
18 

21 

23 
26 


28 


28.3 

22.6  ^9 

19.6  30 

16.6  3° 
30 

13.6 
10.8 


8.3 


28 
25 


1. 131 

II*.I2I 


40.527 


.." 


40    .39 


-0.0 1 
-0.3 


40.03 


^  Centavxi. 

Mag.  0.9 


Right 
Ascension. 


h 
13 


m 

57 


33.88 

34.47  ^X 

35.05 ;! 
35.62  ^' 

36.16  54 
50 

36.66 
37.12  *^ 
37.52  4° 
37.86  34 

38.15  '^ 


38.38 

38.55 
38.65 
38.69 
38.68 


23 

17 
10 

4 
I 

6 


12 

17 
22 


38.62 

38.50 

38.33 
38.11 
37.86  II 

37-58  ^^ 
37.28  30 

36.97  ^' 
36.67 

36.38 


30 
29 

25 


36.13 
35.92 

35.77 
35.69 
35.70 

35.79 
35.98 
36.26 
36.62 

37.05 

37.55 
38.10 

38.67 


21 

15 
8 


19 
28 

36 

43 
50 

55 
57 


Declina- 
tion S. 


-5956 


41.4 
42.2 

43-5 
45-2 

47.3 

49.7 

52.4 

55.3 

58.3 
61.4 

64.5 
67.5 
70.4 
73.2 

75.7 

78.0 
80.0 
81.6 
82.8 
83.6 

84.0 

83.9 

83.4 
82.5 

81. 1 

79.4 
77.4 
75.2 

72.9 
70.5 

68.2 
66.1 
64.2 
62.7 
61.7 

61. 1 
61.0 
61.5 


8 

13 

'7 
21 

24 

27 
29 
30 
31 
31 

30 
29 

28 

25 
23 

20 

16 

12 

8 

4 

I 

5 

9 

14 

17 

20 
22 

23 
24 
23 

21 

19 

15 
10 

6 

I 
5 


1.997      -1.729 
36V206     56".o8 


4O.02 
-03 


-0.10 
-0.5 


APPARENT  PLACES  OF  STAES,  1912. 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


7C  Hydns. 

&  Centanri. 

a  DraconlB. 

d  Botftis. 

Mean  Solmr 

Mag.  3.5 

Mag.  2.3 

Mag.  3.6 

Mag.  4.8 

Date. 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Decline' 

Atoension. 

tions. 

Aecensioa 

tions. 

Aacensioa 

tion  N. 

Ascension. 

tion  N. 

h      m 

0 

• 

h      m 

0 

» 

h      m 

0       ' 

h       tn 

e        * 

14  I 

-26 

15 

14  I 

-3556 

14  I 

+  6447 

14    6 

+  2529 

Jan.   0.8 

8 
20-13    „ 

26.2 

^  ^ 

28.48 

6.1 

s 

59.95 

27.2 

s 
22.41 

78.2 

I0.8 

20.50   *'" 

27.8 

16 

_  0 

28.87  ^' 

7.5 

14 

60.54  f 

25.1 " 

22.75  '^^ 

75.8  ^* 

20.8 

20.87    ^^ 

29.6 

18 

29.27  *° 

9.2 

17 

6i»5^ 

23.6  '5 

23.10  3*^ 

73-8  »° 

30.7 

21.23    ^^ 

31-5 

19 

29.66  39 

II. I 

19 

61.75  f 

22.8     * 

23.45  ^f 

72.2  '6 

Feb.  9.7 

21-57  _ 

33.5 

20 

30.03  ^j 

13.2 

21 

62.34  ^' 

22.7      ' 

23.79  ^^ 

71.1  " 

32 

20 

34 

22 

56 

5 

31 

7 

19.7 

^^•^9,„ 

35.5 

30.37  „ 

154 

62.90 

23.2 

24.10 

70.4    , 

29.6 

22.18  ^9 
22.44  l^ 

37.5 

20 

30.68  3' 
30.96  W 

17.6 

22 

^3-41  f ' 

24-3  ,, 

24.39  ^; 

70.2  ; 

Mar.  1 0.6 

39-4 

19 
18 

19.9 

23 

63-85  tl 

26.0  '7 

24.64  5 

70.5  3 

20.6 

22.66  " 

41.2 

31.20        ■* 

22.1 

22 

64.21  36 

28.2  " 

24.85 '' 

71.2  ' 

306 

22.84  \\ 

42.9 

17 

3»-40  \l 

24.2 

21 

64.48  '7 

30.7  'a 

18 
25.03  ;° 

7='-3 ;: 

15 

15 

16 

21 

19 

28 

14 

14 

Apr.  9.5 

22.99  ^, 

44-4 

V     M 

31-56  ,, 

26.3 

6467  ,„ 

33-5  ,„ 

^5-^7  ,^ 

73-7  ,fi 
75-3    8 

789 ; 

195 

23.11  " 

45.8 

14 

T  *> 

31.69  '3 

28.2 

19 

64.77  •" 

3<^-5  '0 

25.27  ^° 

29.5 

23.20    ^ 
23.26    ^ 

47.0 

12 

31.78    9 
31.84    ; 

29.9 

17 

6478     ' 

39.5  z 

25.34  ; 

May  9.5 

48.0 

10 

8 

31.5 

16 

64.70    « 

4^-4  !^ 

2537  \ 

19.4 

23.29    ^ 

48.8 

31.86    ' 

32.9 

14 

64.55  '5 

45.1  '^ 

25.37  !^ 

80.8  *9 

0 

7 

I 

12 

ji 

25 

3 

18 

29.4 

23.29 

49.5 

■• 

31.85    , 

34.1 

64-34-,, 

47-6 

25.34  ^ 

82.6  , 

June  8.4 

23.26    ^ 

2320 

23.12 

50.0 

5 

31.81     4 
31.75    f 

35.0 

9 

64.07  ^7 

49.7 

25.29  ; 

18.3 

50.3 

3 

35.7 

7 

63.74  " 

5'-4    ! 

25.22  * 

85.6 '+ 

28.3 

50.4 

I 

31.66    9 

36.2 

5 

6338  3^ 

52.6  ': 

25.13  ,^ 

86.8  " 

July  8.3 

23.03    9 
II 

50.3 

I 
2 

31.54  " 

14 

36.4 

2 
I 

62.99    ^^ 

41 

53.3  ; 

25.02 
13 

87.7    ^ 

18.3 

22.92 

50.1 

31.40 

36.3 

62.58 

53.5  , 

24.89  ,^ 

88.4 

28.2 

22.79  \l 

49.7 

4 
6 

31.25     5 

36.0 

3 

62.15 

53.2  \ 

24-75 '; 

88.7    3 

Aug.  7.2 

22.66  '3 

49.1 

31.09 

35.4 

6 

A 

61.73  *' 

52.4  „ 

24.60  '5 

88.7    ° 

17.2 

22.52  '^ 

48.4 

7 

30.93  '^ 

34-6 

8 

61.32  ts 

5^-»    8 

24.46  w 

88.4    3 

87-8  ,^ 

27.2 

22.39  \l 

47-5 

9 

30.78  '^] 

33.6 

10 

60.94    , 

49.3  '* 

24.32  ^ 

12 

9 

14 

12 

35 

23 

13 

10 

Sept.  6.1 

22.27 

46.6 

30.64 

32.4 

60.59  ,, 

47-0  „ 

24.19 

86.8 

16.1 

22.18    ^ 

45.6 

10 

30.53  " 

3I-I 

13 

60.28  3' 

44-3 'I 

24.08 " 

85-5  \\ 

26.1 

22.12 

44.7 

9 

30.45     ^ 

29.7 

14 

60.03  ^5 

41-3^: 

24.00  ° 

»3-9    ' 

Oct.    6.0 

22.10    ^ 

43.8 

9 

mm 

30.42     "^ 

28.4 

13 

59»5    ' 

38.0  33 
34.4  ,° 

23.96  \ 

82.0  '9 

16.0 

22.12 

43- 1 

7 

30.44     ^ 

27.1 

13 

59.75  '° 

23.96  ° 

79-8  L 

7 

6 

7 

II 

^^  ^        ■      ^^               ^ 

38 

4 

24 

26.0 

22.19  ^- 

42.5 

3^-51  ,, 

26.0 

59.73       , 

3°-6  ,„ 

24.00 

77.4  „ 

Nov.  5.0 

22.31     « 

42.2 

3 

30.64  '3 

25.1 

9 

59.80    7 

26.7  39 

24.09  ^ 

74-7  Z 

14.9 

lo 

22.49  ^, 

42.1 

I 

30.83  \\ 

24.5 

6 

59-97  '^ 
60.23  ^^ 

22.8  39 
^9°  ^6 

24.23  ^ 

*,»    ^    28 

7'-9„ 

24.9 

22.72    *^ 

42.3 

2 

3^ -08"^ 

24.2 

3 

24.42     9 

69.0  '9 

Dec.  4.9 

23.00 1 

42.9 

6 

31.38  3° 

24.3 

I 

60.58  35 

^5-4  ^t 

24.66  ^J 

66.0  3° 

32 

9 

34 

4 

44 

33 

28 

29 

14.9 

23.32  _ 

43.8 

31.72 

24.7 

^\ 

61.02 

12.1 

24.94  _ 

S3- 

24.8 

23.66  ^^ 

45.0 

12 

32.09  37 

25-5 

8 

61.52  50 

9-^'^ 

25.26  32 

34.8 

24.02  ^ 

46.5 

15 

32.49  ^° 

26.7 

12 

62.08  56 

6.7^5 

25.59  ^^ 

57.8  ='5 

Sec  <J,  Tan  6 

I.I  15     -0.493 

1.235       -0.725 

2.348      +2.124 

1. 108       +0.478 

Mean  Place 

2i'.397     3i".98 

29".92i     I4".78 

6o".43i     46".30 

23VI78     89".03 

ly^a,  Dm  a 

+0.01         -0.01 

\ 

+0.01         -0.0^ 

\ 

-0.03         +0.12 

-o.ox         +0.03 

Df  A,  Dm  6 

-0.3 

-0.5 

-0.3 

-05 

-0.3 

-0.5      1 

-0.3 

-O.S 

[Bph  is] 
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APPARENT  PLACES  OF  STARS,  1912. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


K  Virginis. 

4  Ursfle  Kinorls. 

t  Virgixiig. 

tf  Botftis. 

Mean  Solar 

Mag.  4.3 

Mag.  5.0 

Mag.  4.2 

Mag.  0.2 

Date. 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Ascension. 

tion  S. 

Ascension. 

tion  N. 

Ascension. 

tion  S. 

Ascension. 

Uon  N. 

h      m 

e 

* 

h      ] 

En 

0        • 

h       m 

• 

> 

h       m 

• 

14     8 

-951 

14 

9 

+  7756 

14     II 

-5  34 

14     II 

+  1937 

Jan.   0.8 

10.89 

52.1 

s 

9-94 

79.2 

22*83  „ 

52.8 

s 
37-98 

75-2     , 

I0.8 

11.23  ^"^ 

540 

19 

10.99 

105 

77.3  '\ 

23.16  33 

54.8 

20 

38.32  34 

72.8  ^4 

20.8 

11.57^^ 

55-9 

19 

12.10 

III 

76.0  '^ 

23-50  3^ 

56.8 

20 

38.66  34 

'J''''  W 

30.7 

II.9I  ^^ 

57.8 

19 

•  0 

1323 

"3 

75-4    , 

23.84  ^t 

58.7 

19 

39.00  34 

68.9  '* 

Feb.   9.7 

^2-23  11 

59.6 

18 

14-35 

112 

—  ^  ^ 

75-5 

24-16  3^ 

60.4 

17 

3932  3^ 

67.5  '^ 

30 

17 

106 

7 

29 

15 

30 

9 

19.7 

^2-53  _ 

61.3 

1541 

£• 

76.2  _ 

24.45  „ 

61.9 

39.62 

66.6 

29.6 

12.80  '7 

62.7 

14 

16.37 

96 

0  . 

77-5  \i 

24.72  ^7 

63.2 

13 

39.90  ^^ 

66.2    4 

Mar.  10.6 

13.04  l^^ 

63.9 

12 

17.21 

84 

79-4  ' 

24.96  '^^ 

64-3 

11 

0 

40.15  „^ 

66.2    ° 

20.6 

13-43    ° 

64.9 

10 

Q 

17.90 

69 

81.8  "-f 

25.35  ^ 

65.1 

8 
6 

40.36  ^^ 

66.6  \ 
^7-4    * 

30.6 

65.7 

0 

^ 

18.41 

51 

84.5  '^ 

65.7 

40.53  ^\ 

15 

6 

33 

29 

15 

3 

14 

10 

Apr.  9.5 

1358  „ 

66.3 

18.74 

^7-4  ,„ 

25.50  ^, 

66.0 

40.67 

68.4 

19.5 

13.69  " 

66.7 

4 

18.88 

14 

90.4^° 

25.62  " 

66.1 

I 

40.78  " 

697    i 

295 

13.78    I 
13.84    I 

66.9 

2 

18.83 

5 

93-5  ^' 

25.71     ^ 
25.77     , 

66.0 

I 

40.85     \ 

71. 1  "^ 

May   9.5 

66.9 

0 

18.60 

23 

96-5  ^« 

65.8 

2 

40.89     ^ 

72-6  6 
74.2  \\ 

19.4 

13.87    3 

66.8 

I 

18.21 

39 

99.3  '' 

25.80    3 

65-5 

3 

40.91 

I 

2 

54 

24 

I 

4 

2 

15 

29.4 

13.88 

66.6 

.17.67 

^_ 

^°'-7,. 

25.81 

65.1 

40-89  ^ 

75-7  , . 

June  8.4 

13.86    I 

66.3 

3 

17.00 

67 

103.8  \\ 

25.79  . 

64-7 

4 

40.85  ^ 
40.79  « 

+°-7i  ,„ 

n-'i  \\ 

18.3 

13.82    I 

13.76    I 
13.68    I 

65.9 

4 

16.23 

77 
86 

105.4  „ 

25-75    Z 
25.69    \ 

64.2 

5 

78.4    f 

28.3 

65.5 

4 

15-37 

106.6  '^ 

63.7 

5 
6 

79-5  " 
80.3    * 

July   8.3 

65.1 

4 

14.44 

93 

107.2 

63.1 

40.61    « 

10 

5 

96 

I 

JO 

5 

12 

6 

18.3 

13.58  „ 

64.6 

13-48 

^0 

107.3    , 

25.51  „ 

62.6 

40.49    ,, 

80.9  ^ 

28.2 

13.47 

64.1 

5 

12.50 

98 

106.8   5 

25.40  " 

62.1 

5 

40.36    3 

81.3  4 

Aug.  7.2 

13.36 

63.6 

5 

11.52 

98 

105.8 ;! 

25.29 

61.7 

4 

40.22    4 

81.4  ' 

17.2 

13.24    ' 

63.2 

4 

10.57 

95 

0  _ 

'O+S  '^ 

25-17  " 

61.3 

4 

40.08  ""^ 

81.2     ^ 

27.2 

13.12  " 

62.8 

4 

9.68 

89 

20 
102.3 

25.06  " 

61.0 

3 

39.95  '^ 

80.7     5 

11 

4 

82 

24 

10 

2 

12 

7 

Sept.  6.1 

13.01 

62.4 

8.86 

99.9^ 

24.96 

60.8 

39.83  ,^ 

80.0 

16.1 

12.92    I 
12.86    ^ 

62.1 

3 

8.13 

73 

97.0  -^ 

24.87    9 

60.8 

0 

39.73  ^^ 
39.65     _ 

79°  !! 

26.1 

61.9 

2 

7-51 

62 

93-8  3^ 

24.80    ' 

60.9 

1 

77.6  ^ 

Oct.   6.0 

12.83    ^ 

61.9 

0 

7-03 

48 

90.3  ^^ 

24.76    4 

61. 1 

2 

39.60    ^ 

75-9    ! 

16.0 

12.84    ' 

62.1 

2 

6.70 

33 

86.6  37 

24-77    1 

61.5 

4 

39.59     \ 

74.0  '9 

6 

4 

17 

39 

6 

7 

4 

22 

26.0 

12.90 

62.5 

6.53 

82.7 

2483  ,„ 

62.2 

39.63     ^ 

7^-8  ,. 

Nov.  5.0 

^3.17  ,„ 

63.2 

7 

6.54 

I 

78.8  39 

24.93    ° 

63.2 

xo 

39.72  ,^ 

66.8  ^^ 

14.9 

64.1 

9 

6.73 

19 

74-9  f^ 

25.08    5 

64-4 

12 

39.85  \\ 

24.9 

20 

13.37     ° 

653 

12 

7.11 

38 

7'»S 

25.27  '9 

65.8 

14 

x8 

64° ; 

Dec.  4.9 

X3.62  ^^ 

66.7 

14 
16 

7-67 

56 

7^ 

67.5  I 

^5-5'  :^ 

67.4 

10 
18 

40.26  ^3 
27 

61.2  *f 

14.9 

13.90  ,. 

68.3 

_  0 

8.39 

A  ^ 

643     a 

25.79    _ 

69.2 

40.53  , , 

58-4  „ 

24.8 

14.21  f 

70.1 

18 

9-25 

86 

61.5  ^' 

26.10  3^ 

71. 1 

19 

40.83  3^ 

55-7  '^ 

34.8 

14.55  3* 

72.0 

19 

10.24 

99 

59.2  ^3 

26.43  "^^ 

73.1 

20 

41.16  33 

53.2    ^^ 

Sec  6,  Tan  d 

I.OI5       -0.174 

4.793      +4.687 

1.005       -0.098 

1.062      +0.357 

Mean  Place 

IIV97I 

52".32 

-O.OI 

io".463     99".48 
-0.07         40.26 

23V880    5x".53 

[ 

38«.823     84".52 

DV<i|  ^t*^ 

0.00 

0.00         -0.0  ] 

[ 

-O.OI             40.02 

Df  d,  Dm  d 

-0.3 

-0.5 

-0.3 

-0.5                1 

-0.3 

-0.5 

-0.3 

-0.5 

[Bph  z«l 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.  0.8 
I0.8 

20.8 

30.7 
Feb.  9.7 

19.7 
29.7 
Mar.  10.6 
20.6 
306 

Apr.   9.5 

19-5 

29-5 

May   9.5 

19.4 

29.4 

June  8.4 

18.4 

28.3 

July  8,3 

18.3 
28.2 
Aug.  7.2 
17.2 
27.2 

Sept.  6.1 
16.1 
26.1 

Oct.  6.1 
16.0 

26.0 

Nov.  5.0 

14.9 

24.9 

Dec.  4.9 

14.9 
24.8 
34-8 


Sec  <J,  Tan  <J 
Mean  Place 


ly  ^  a,  Dm  a 
D^  S,  Dm  6 

1912 


A.  Bo({tis. 
Mag.  4.3 


RiRht 
Ascension. 


h       m 

14     13 

■ 
1.69 
2.10 
2.52 
2.94 

3-34 


372 
4.07 

4.38 
4.64 
4.86 

5.02 
513 

5.20 
5.16 

509 
4.98 

4.84 

4.67 

4.48 

4.27 

405 
3.82 

3-59 
3-37 

3.17 

300 
2.86 

2.76 

2.71 

2.72 
2.79 
2.92 
3.12 
3.38 

369 
4.04 

4-43 


41 
4^ 
42 
40 

38 


35 

31 
26 

22 

16 

II 
6 
I 

4 
7 

II 

14 

17 

19 
21 

22 

23 

23 
22 

20 

17 

14 
10 

5 
I 

7 

13 
20 

26 
31 

35 
39 


Declina- 
tion N. 


+  4628 


75.1 


24 


72.7 
70.8  '9 

69.5   '' 

68.8 


68.8 

693 

70.3 
71.9 

73-9 

76.2 

78.7 

81.3 

83.9 
86.4 

88.8 
90.9 
92.7 
94.1 

95.1 

95.7 
95-9 
95.6 
94.8 
93.6 

92.0 
90.0 
87.6 
84.8 
81.7 

78.4 

74.9 

71-3 
67.7 

64.2 

60.9 

57-9 
55-2 


7 
o 

5 
10 

16 

20 

23 

25 
26 

26 

25 
24 

21 
18 

14 
10 

6 


3 
8 

12 

16 

20 

24 
28 

31 
33 

35 
36 
36 
35 
33 

30 
27 


1.452       +1.053 
2".390    9»".30 


-0.02 

-0.3 

—26 


+0.06 
-0-5 


A.  Virginls. 
Mag.  4.6 


RiRht 
Ascension. 


h 
14 

8 

1956 
19.90 
20.24 
20.58 
20.91 

21.21 
21.49 
21.74 
21.96 
22.15 

22.31 

22.43 
22.52 

22.58 

22.62 

22.63 
22.62 
22.58 
22.52 
22.44 

22.35 
22.24 

22.12 

21.99 

21.87 

21.76 
21.67 
21.60 

21.57 
21.58 

21.63 
21.73 
21.89 
22.09 
22.33 


m 

14 


34 
34 
34 
33 
30 

28 

25 
22 

19 
16 

12 

9 
6 

4 
I 

I 

4 
6 

8 
9 

II 
12 

13 
12 

II 

9 

7 

3 
I 

5 

10 
16 
20 

24 
28 


22.61 
22.92 
23.26  ^* 


31 


Declina- 
tion S. 


-1257 


58.3 
60.2 

62.1 

64.0 

65.8 

67.5 
69.0 

70.3 
714 
72.3 

73-0 
73.6 
74.0 
74.2 

74-3 

74.2 

741 

73.9 
73.6 

73.2 

72.8 
72.4 
71.9 

71-4 
70.9 

70.4 
70.0 
69.7 
69.6 
69.6 

69.8 

70.3 
71.0 

72.0 
73.2 

74.6 
76.2 
78.0 


9 

9 

9 
8 

7 

5 

3 
I 

9 

7 

6 

4 

2 

I 
I 

I 

2 

3 

4 
4 

4 
5 
5 
5 
5 

4 
3 
I 

o 

2 


5 

7 
10 

12 
14 

16 
18 


2  Librae. 
Mag.  6.3 


Right 
Ascension. 


h 
14 

8 

40.20 

40.54 
40.89 

41.23 
41.55 

41.85 
42.13 
42.38 
42.60 
42.79 


m 
18 


34 
35 
34 
32 
30 

28 

25 
22 

19 
16 


42.95  __ 
43.08     3 

43.18  '^ 

43.25 

43.29 


1.026       -0.230 
2o".7o8     59".35 


0.00         -0.0 1 
-.0.3  -0.6 

[Bph  la] 


43.31 
43.30 

43.27 
43.21 

43.13 

43.03 
42.92 

42.80 

42.67 

42.55 

42.44 

42.35 
42.28 

42.24 

42.24 

42.29 

42.39 
42.54 
42.73 
42.97 

43.25 
43.56 

43.89 


I 

3 
6 

8 

10 

II 
12 

'3 
12 

II 

9 

7 

4 
o 

5 

10 

15 

19 

24 
28 

31 

33 


Declina- 
tion S. 


—  II  18 


44.9 
46.7 

48.6 

50.5 
52.3 

53.9 
55.4 
56.7 
57.7 
58.5 

59.1 

59-5 
59.8 
60.0 

59.9 

59.8 
59.6 
59.3 
58.9 
58.5 

58.1 

57.7 
57.2 

56.7 
56.3 

55.9 
55.6 

55.4 
55.3 
55.4 

55.7 
56.3 
57.1 
58.1 

59.4 


18 

19 

19 
18 

16 

15 

13 
10 

8 
6 

4 

3 

2 

I 
I 


3 

4 
4 
4 

4 
5 
5 
4 

4 

3 

2 

I 

I 

3 

6 

8 

10 

13 
15 


60.9 
62.6  '7 

64.4 


1.020  -0.200 

4i«.36o    45".i7 


0.00 
-0.3 


-0.0 1 
-0.6 


0  Bo(ftis. 

Mag.  4.1 


Right 
Ascension. 


m 
22 


h 

H 

8 

1.35 
1.80^5 

45 


2.25 
2.70 

3.14 


45 
44 
42 


3.56 
3.95 

4.60  3° 
4.84 


39 
35 


24 
18 


5.02 

5.14 
5.20 

5.21 
5.17 

5.08 

4.95 
4.78 
4.58 
4.35 

4.10 

3.83 
3.56 
3.29 
3.03 

2.78 
2.56 
2.38 
2.24 
2.16 

2.14 
2.19 
2.30 

2.49 
2.75 

3.06 

3.43 
3.84 


12 
6 
I 

4 
9 

13 

17 
20 

23 
25 

27 

27 

27 
26 

25 

22 
18 

14 
8 

2 

5 
II 

19 
26 

31 

37 
41 


Declina- 
tion N. 


+  52  14 


68.4 

65.9 
64.0 

62.7 

62.0 

62.0 
62.6 

63.7 

65.3 
67.4 


25 

»9 

»3 

7 
o 

6 
II 
16 
21 

25 


27 
28 

27 


69.9 
72.6 

75.4 

78.1 

80.8  ^7 

25 

83.3 
85.6 

87.5 
89.0 

90.1 


23 

19 

15 
II 

6 


90.7 

90.9 
90.6 

89.8 
88.5 

86.8 
84.6 
82.0 
79.1 

75.9 

72.5 
68.9 

65.1 

61.3 

57.7 

54.3 
51.2 

48.4 


2 

3 
8 

13 
17 

22 
26 
29 
32 
34 

36 
38 
38 
36 

34 

31 
28 


1.633   +1.292 
I2«.ii3  85".75 


-0.02 
-0.3 


+0.07 
-0,6 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.  0.8 
I0.8 

20.8 

30-7 
Feb.  9.7 

19.7 
29.7 
Mar.  10.6 
20.6 
30-6 

Apr.  9.6 

295 
May  9.5 

19.4 

29.4 

June  8.4 

18.4 

28.3 

July  8.3 

18.3 
28.3 
Aug.  7.2 
17.2 
27.2 

Sept.  6.1 
16.1 
26.1 

Oct.  6.1 
16.0 

26.0 
Nov.  5*0 

150 
24.9 

Dec.  4.9 

14.9 
24.8 

34.8 


Sec  <J,  Tan  <J 
Mean  Place 


Jy^  a,  Dm  a 
D^d,  D»(5 


/BoUtlB. 

Mag.  5.4 


Right 
Aacension. 


h 
14 


m 
22 


8 
20.85 
21.18   ^^ 
21.52    ^^ 

21.86  3^ 
33 


22.19 

22.50 
22.79 

23.05 
23.27 

23-45 

23.60 
23.72 
23.81 
23.87 
23.89 

23.88 

23.85 
23.80 

23.73 
23.63 

23.51 
23.38 

23.24 
23.10 

22.97 

22.84 
22.73 
22.64 
22.58 
22.56 


31 

29 
26 
22 
18 

15 

12 

9 
6 

2 

I 

3 

5 

7 
o 

2 

3 

4 
4 
3 
3 

II 

9 
6 

2 
3 


8 


22.59 
22.67 

22.80  ^^ 

17 
22.97     ' 

23.19 


22 
26 


30 


23.45 

23.75  „ 
24.08  ^^ 


Declina- 
tion N. 


+  1936 


n 


70.0 
67.7 
65.6 
63.8 
62.4 

61.5 
61. 1 
61. 1 
61.5 
62.3 

63.4 
64.7 

66.2 
67.8 

69.5 

71.1 
72.6 
74.0 

75.2 
76.2 

77.0 

77.5 

77-7 
77.6 

77.2 

76.5 
75.5 
74.2 
72.7 

70.9 

68.8 

66.5 
64.0 
61.3 
58.5 

55.7 
53.0 
50.5 


23 
21 

18 
14 

9 

4 
o 

4 
8 

II 

3 

5 
6 

7 
6 

5 

4 

2 

o 
8 

5 

2 

I 

4 
7 

10 

13 

15 
18 

21 

23 

25 

27 
28 

28 

27 

25 


1.062 

2I'.752 


40.356 


l" 


79  .52 


-O.OI 

-0.3 


•K).02 
-0.6 


^  VizSiiiiB. 
Mag.  5.0 


Right 
Ascension. 


h       m 
14    23 

s 

38.94  _. 
39.26  ^ 

39.60  ^^ 

39.93  II 

40.25  ^ 
30 

40.55  .g 
40.83  ll 

41.08  ^5 

22 

41.30 

.48 


4 
4 
4 
4 
4 

4 
4 
4 
4 
4 

4 
4 
4 
4 


18 
16 


.64 

'77 

.87 

.94 
.98 

.99 
.98 

.95 
.90 

.82 

.73 
.62 


13 
10 

7 

4 
I 


3 

5 
8 

9 

II 
12 


.50 
.38" 

.26^^ 
II 


10 

8 

5 
o 

4 


41.15 
41.05 

40.97 
40.92 

40.92 

40.96 

41.05  _\ 
41.18  ^l 

41.36  '^ 
23 

27 


41.59 

41.86 
42.16 
42.48 


30 
32 


Declina- 
tion S. 


-     I  50 


4.9 
7.0 
9.0 
0,8 

2.4 

3.8 
5.0 
5.9 
6.5 

6.8 

6.9 
6.8 

6.5 
6.0 

5.4 

4.8 
4.2 

3.5 
2.8 

2.2 

1.6 
I.I 

0.7 
0.4 

0.2 

0.1 
0.2 
0.4 
0.8 

1.5 


21 
20 
18 
16 

14 

12 

9 
6 

3 
I 

z 
3 

5 
6 

6 

6 

7 

7 
6 

6 

5 

4 

3 
2 

I 

I 

2 

4 
7 
9 


II 


2.4 

^•^'^  I. 
4.8  '^ 

6.4 

8.2 


16 
18 
19 


20.1 
22.1 
24.2 


20 
21 


1. 001 


.032 


40".oi4       i".99 


0.00  0.00 

-0.3  -0.6 

[Bph  IS] 


5  Vnm  XinozlB. 

Mag.  4.4 


Right 
Ascension. 


h   m 
14  27 


s 
40.81 


90 


41.71  ^  , 
42.66  ^5 

43.64 
44.63 


45.58 
46.46 

47-24 

47.89 
48.40 


98 

99 
95 


88 

78 
65 
5» 
36 


48.76 
48.96 
49.00 

48.89  ,^ 
48,62  ^7 


20 

4 
II 


48.22 
47.70 


40 

52 
47.08  ^" 

46.37 ;; 
45.60  II 


44,78 

43.93 
43.07 

42.23 
41.42 

40.66 

39.97 
39.37 
38.89 

38.53 

38.31 
38.25 

38.35 
38.61 

39.03 

39.61 
40.32 
41.14 


82 
85 

86 

84 
81 

76 

69 
60 

48 

36 
22 

6 
10 
26 

42 
58 

71 

83 


Declina- 
tion N. 


+  76    4 


54.1 
51.9 
50.3 
49.4 
49.2 

49.6 
50.7 
52.3 
54.5 
57-1 


22 
16 

9 

2 

4 

II 
16 
22 
26 

29 


30 


60.0 
63.0 
66.1  3' 

69.1  3° 

72.0  II 

'^4-6  ^, 

76.9  '^ 
78.8  '9 

80.2  '^ 

81. 1  9 


81.5 

81.3 
80.6 

79.4 
77-7 


2 

7 
12 

17 
22 


26 
30 


75.5 

72.9 

69.9  „ 
66.6  ^l 

59-2 
55-3  il 

47-5  ^ 
43.8  37 
34 

37-4  ^° 

2S 
34.9  ^ 


4.158         +4.036 

4i*.796     74". 16 


-0.06 
-0.3 


+0.22 
-0.6 


pBotftis. 

Mag.  3.8 


Right 
Ascension. 


h   an 
14  28 


s 
1.40 

1.75 
2.10 

2.46 

2.81 

3.14 
3.45 
3.72 
3.96 
4.16 

4.32 
4.45 

4-54 

4-59 
4.60 

4.58 
4.54 
4.47 
4.37 
4-25 

4.1 1 

3.95 
3-79 
3.63 
3.47 

3.31 

3.17 
3.06 

2.98 
2.94 

2.95 
3.02 

3.13 
3.30 
3.52 

3.78 
4.08 

4.42 


35 
35 
36 

35 
33 

31 

27 

24 
20 

16 

13 
9 
5 
I 

2 

4 

7 
10 

12 

16 
16 
16 
16 
16 

II 
8 

4 
I 

7 
II 

17 
22 

26 

30 

34 


Declina- 
tion N. 


+  3044 


73.5 
71.0 

68.9 

67.2 

66.1 

65.4 

65.3 

65-7 
66.6 

67.9 

69.5 
71.4 

73.5 
75.6 

77-7 


25 
21 

17 
II 

7 

I 

4 

9 

13 
16 

19 
21 

21 

21 

21 


19 
17 


79.8 
81.7 

84.8  '^ 

85.9  'I 

86.7 
87.2 

87.3 
87.0 

86.4 


5 
I 

3 
6 

10 


85.4 
84.0 

82.3 

80.3 

77.9 

75.3 

72.4 

69.4 
66.3 

63.1 

60.0 
57-0 
54.3 


14 

17 
20 

24 
26 

29 

30 

31 
32 

31 

30 

27 


1. 164      +0.595 
2*.276    86". 17 


-O.OI 

-0.3 


+0.03 
-0.6 
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y  BoQUs. 

tj  Centanri. 

C  B0({ti8. 

or*  Centanri. 

Mean  Solar 

Mag.  3.0 

Mag.  2.6 

Mag.  4.5 

Mag.  0.3 

Date. 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Aacenaion. 

tion  N. 

Ascension. 

tion  S. 

Ascension. 

tion  N. 

Ascension. 

tion  S. 

h       m 

e         • 

h       m 

0 

h       m 

0 

h       m 

0       > 

14    28 

+  3841 

9§ 

14     29 

-4146 

14    30 

+  30    7 

14   33 

-6028 

0f 

Jan.    0.8 

8 

3^-26 

^9-4  „ 

s 

53-06 

9-7    „ 

s 
50.07 

24.7  ._ 

s 

34.84  _ 

2.2 

I0.8 

31.6337 

16.9  ^ 

53.48  4^ 

10.6   9 

50.41  It 

22.2  ^ 

35.41  ^^ 

=•5  i 

20.8 

30.7 

32.01  ^^ 

32.39  V!, 

^4« : 

^3-2  ^ 

53-90* 

54-32  4^ 

11.8'f 
13-4  'J 

50.77 
51.13  _ 

^^  ,    21 
20.1 

18.4  \l 

36.00  59 
36.58  58 

3-3  it 
4.6*3 

Feb.  9.7 

32.76  ^7 

12.2 

54-73  t' 

^5-2    ' 

51.48  \\ 

17.2  " 

37.14^! 

6.3*7 

35 

4 

39 

20 

33 

7 

53 

21 

19.7 

33.11 

II.8 

55-12    , 

17.2 

51.81 

16.5 

37.67  ^^ 

8.4 

29.7 

33.44 11 

12.0    \ 
12.6    ^ 

55-48  36 

19-3  " 

52.12  3» 

16.4   • 

38.17  f° 

^°-7  !^ 

Mar.  1 0.6 

33.74  ^° 

55-81  33 

21.5" 

52.39  ! 

16.8  ^ 

38.62  45 

13-2  ^5 

20.6 

26 
34.00  ^^ 

I3-.8  '^ 

56.10  11 

23-7  " 

52-63  't 

17-6  „ 

39.01  39 

^5-9  !I 

30.6 

34.21  \\ 

^5-5  ^^ 

56-35  '5 

25-9  " 

52.83    ^ 

18.8  " 

39.34  11 

18.8  ^9 

17 

20 

21 

22 

17 

16 

28 

29 

Apr.   9.6 

34.38 

^7-5  „ 

56.56  _ 

28.1 

53.00 

20.4 

39-^2 

2^-7  ,„ 

19-5 

34.51  I 

^9-7 

56.73  '^ 

30.2    ^^ 

53.13  ^ 

22.3  '9 

39.84  "^ 

24.6  ^l 

295 

34-59     . 

22.0    ^ 

56.87    4 

32-2  " 

53.22     9 

24.3  ^° 

39.99  i 

27-4  ! 

May   9.5 

3463    * 

^4-4    1 

56.97  '° 

34.1  ^ 

53.28    J 

26.4  "' 

40.08  9 

3°-^  'I 

19.4 

3463    , 

26.8  '4 

0 

57.03    : 

35-8  '7 

53.30 

28-5  '' 

40.H  3 

32.7  '] 

3 

23 

^'    •^   3, 

15 

2 

20 

3 

24 

29.4 

34-60 
34-54  ,„ 

20.1 

IT 

57.05    , 

37.3  „ 

53-28 

3°-5  ,„ 

40.08 

35-^  ,, 

June  8.4 

3^-2  ^0 

57.04   ' 

38.6    3 

53-24    , 

32.4    ' 

39.99  ,^ 

^»  «    2  I 
390  ,^ 

18.4 

34-44  „ 

33-1    9 

56.99  I 

39-7  " 

53-17    I 

34.1  \\ 

39.85  \l 

28.3 

34-31  \\ 

34-6    5 

56.90  ,^ 

40.5    \ 

53-08    9 

35-6    5 

39.66  ^9 

40.4     t 

July   8.3 

34.16  ;5^ 

35-8  "^ 

56.78  " 
14 

41.0    * 
2 

52.96  " 
'4 

36.8  '^ 

39.42  ^4 

41-5  '; 

18.3 

33-99  ,„ 
33-81  \l 

36.6 

• 

56.64  - 

41.2 

52.82 

37.6    ^ 

39.14 ,, 

42.2 

28.3 

37.0    * 

56.48  \\ 

41.2 

52.67    5 
52.51  ,, 

38.1     5 

38.83  3 

42.4  , 

Aug.  7.2 

33-62    9 

37-0    ^ 

56.30 ; 

40.9    , 

38.2     \ 

38.50  \\ 

42.2 
41.6  ^ 

T    W 

17.2 

33-43    ' 

36.6    J 

56"     8 
55-93 

40.2     7 

52.34 ,; 

38.0    ^ 
37-4    ° 

38.17  33 

27.2 

33-24  \l 

35-7  ,, 

39-3  „ 

52.17  \l 

37.85  ^' 

40.5    ,^ 

18 

13 

17 

II 

15 

10 

30 

15 

Sept.  6.1 

33-06 
32.90  \l 

34-4  ,^ 

55.76 

38.2 

52.02 

36.4  „ 

37.55 ,. 
37.29  ^^ 

39°  x8 

16.1 

55.61     5 

36-9    ; 

51.89  3 

35-1    3 

26.1 

32.76  \* 

3°-8  '! 

55.49  " 

35-4  ^ 

51-78 " 

33-4    I 

37.08 " 

-,^    «    20 

35-2  ^, 

Oct.    6.1 

32.66  '° 

28.4  ="4 

55.42     7 

33.8  ^ 

51.70  ° 

31-4    ° 

36.94 '? 
36.88  ^ 

-^  ^  22 
33.0 

16.0 

32.61    ^ 

25-7  'J 

55.41 

32.3  ,. 

51.66  4 

29-^  'i 

30.7  ^3 

0 

30 

4 

»4 

I 

26 

3 

23 

26.0 

32.61 
32.67    ^\ 

22.7 

55.45  ,^ 

30-9  ,, 

51-67 

23.7    ,^ 

36.91 

28.4 

Nov.  5.0 

19.5  f. 

55.55  '^ 

29.6    3 

51-73  „ 

37.03 ' 

26.2  " 

15.0 

32.79    ' 

16.2  33 

55.72  '7 

28.5  " 

51.84  ' 

20.7  3^ 

37.25 " 

24.2  ^^ 

24.9 

32.95    ^, 

12.8  34 

55-95  ,X 

0 

27.7     . 

17 
52.01      7 

17.6  3^ 

37.56  3^ 

^^•5    I 

Dec.  4.9 

33.17 

27 

9.5^^ 
32 

56.4  ;j 

27-2>    \ 

52-23  ,. 
26 

14.4  ^^^ 
31 

37.95  J^ 

21.1  ^4 
10 

14.9 

33-44  _, 

^•3,, 

56.58  ,« 

27.2 

52.49  ,^ 

"•3  ,„ 

38.41 

20.1 

24.8 

33.76  5 
34.12  ^ 

^•"20 

56.96  38 

27-5  ^ 

52.79  Z 

8-4    ^ 

38.93  ^' 
39.51 5 

19.6    5 

34.8 

0.3'^ 

57.38  42 

28.2    7 

5312  ^^ 

5.7'^ 

19.7 

Sec'y,Taii<J 

1. 281      40.801 

1. 341      -0.893 

1. 156        40.580 

2.029   -1.766 

Mean  Place 

32M14    34" .06 

54-.840     18". 26 

50-.970    37".24 

36-.78I     2i".83 

D>  a,  Dm  a 

-O.OI            ■K>.04 

40.01         -0.05 

-O.OI        40.03 

40.03         -0.09 

D^6,D^6 

-0.3 

-0.6      1 

-0.3 

-0.6      1 

-03 

-0.6 

-0.3 

-0.6 

[Eph  la] 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


S3Bo(5ti8. 

ofApodis. 

/<  Virginls. 

f  Botftlfl. 

Mean  Solar 

Mag.  5.4 

Mag.  3.8 

Mag.  4.0 

Mag.  2.7 

Date. 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Ascension. 

tion  N. 

Ascension. 

tion  S. 

Ascension. 

tion  S. 

Ascension. 

tion  N. 

h       m 

0       ' 

h        m 

0       1 

h       m 

0       * 

h       m 

o 

14  35 

+  4446 

14    36 

-7840 

9$ 

14  38 

-  516 

14    41 

-1-27  26 

Jan.   0.8 

32.91     8 
33-29  l^ 

43.2  ^* 

8 
46.00 

5-3    , 

8 
24.07 

36-4  _ 

7^66 

SV 

29.0 

I0.8 

47.29  ]ll 

5.0    3 

24.40  ^  ' 

38.4 '° 

7.99  ^^ 

26.4   "^ 

20. 8 

33.69  1° 

39-5  ^ 

48.62  '33 

5-=^    « 

24.73  ^3 

4°-3  It 

8.34  35 

24.2    " 

30.8 

34'°  to 

49.97  '35 

6.0    8 

25.06  ^'^ 

42.1  '8 

8.69  35 

22.4    '^ 

Feb.  9.7 

34-50  S 

38.5  - 

51.29 '3' 
127 

7-3;^ 

25.39  ^^ 

«5  * 

9.03  34 
33 

21. 1   '3 

7 

19.7 

34-88 
35-24  l. 

38.2 

52-5*5  „„ 

9-'  „ 

25.70      - 

45-3  ,, 

936  _ 

20.4 

29.7 

38.5    ^ 

53-75  ]2 

"•4'^ 

25.98   'I 

46.5  " 

9.66  3° 

20.1     3 

Mar.  1 0.6 

35.56  11 

35-84  ! 

39-3  ,1 

54.84  '°! 

14.0  '^ 

26.24  '^ 

47-5  '! 

9.94  '' 

20.3     ^ 

20.6 

4°-7    « 

55-81    97 

16.9  '9 

26.48   ^^ 

48.2     7 

10.18  ^4 

21.0     7 

30.6 

36.07  ^3 

42.S    ; 

56.65   °4 

20.1  32 

26.68  ^° 

48.7    ^ 

10.39  ^0 

22.1 

>9 

21 

69 

33 

17 

3 

^^  18 

15 

Apr.  9.6 

36.26 

r  i 

44-6  ,^ 

57-34   „ 

23-4  ,, 

26.85 

49.0 

10.57 

23.6 

19.5 

36.40  '•* 

47°  A 
49.6  ^ 

57-87   " 

26.8  34 

27.00  ^ 

49.0    ^ 

10.71  *4 

25.3  '' 

29.5 

36.49    I 

58.24   ^7 

30.3  33 

27.12    " 

48.8    I 

10.81  '° 

27.2   "9 

May  9.5 

36.53    I 

54-9  , . 

58.44   'I 

33-7  l\ 

27.20 

48.6    =» 

10.88    7 

29.2  ^° 

19.4 

36.53    ° 

58-48      4 

37-0  33 

27.25      5 

48.2    4 

10.91     3 

... « 20 
31.2 

5 

24 

»3 

3' 

3 

5 

0 

20 

29.4 

36.48  - 

57-3  „ 

5^-35    ,„ 

4°-'  ,„ 

27.28 

47-7    . 

10.91 

33-2 

June  8.4 

36.40    8 

595  " 

58.06   ''> 

430  It 

27.29 

47.2  i 

10.88    3 

35.1  " 

18.4 

36.29 

36.14  \l 
35.96  ll 

20 

6.-5    ° 

57-62    44 

45.6  ^ 

27.27    ^ 

46.6    ^ 

10.82     ° 

36.8  '7 

28.3 

63-2  \l 

57°4  ll 

47.8  " 

27.22     ^ 

46.1    s 

10.74     , 

38.3  '5 

July  8.3 

64.5  '^ 

5^-34   ^: 

49.5  11 

27.15  J 

45-6    5 

0 

10.63  " 
13 

39.5 " 

9 

18.3 

3576 

2  1 

65.3    , 

55-54   a„ 
54-66   88 

50.8 

27.06 

45.1        ^ 

10.50 

40.4  , 

28.3 

35-55  " 

65.7    * 

51.5  ^ 

26.96 '° 

44.6     5 

10.36  *4 

6 
41.0 

Aug.  7.2 

35-33 

65.7    ° 

53-74   11 

51-7  ^ 

26.84 " 

44.2     ^ 

10.21  *5 

41.2  ^ 

17.2 

35-1°  2^ 

65.2    5 

52.80   94 

51-4    i 

26.71  '3 

43.8    ^ 

10.04  *! 

4I.I    • 

27.2 

34-87  l\ 

64.3    ' 
14 

5'-«9  ?; 

50.6    8 

14 

26.58  '3 

12 

43.5     ^ 

9.88  '^ 
15 

40.6    I 

Sept.  6.1 

34-66 
34-47  ^ 

62.9    „ 
6I.I  '« 

51.04 

49-2  ,„ 

26.46 

43.3    ^ 

9.73 ,, 

39-8  ,, 

16.1 

50.29  75 
49-67  ^ 

47-3  11 

26.35  " 

43.3    ° 

9-59    t 

38.7  ' 

26.1 

34-31  \l 

56-3  ^ 

45.1  ", 

26.26      ^ 

43.3    ° 

9.47  " 

37-2  '^ 

Oct.   6.1 

34-19  '^ 

49.22     *5 
48.96     ^J 

4^-^    8 
39-8  '^ 

26.21       ^ 

43.5     ] 

9.39    J 

35.3  " 

16.0 

34."    * 

53.4  '^ 

26.20      ' 

44.0    f 

9.34    ^ 

33.1  " 

3 

31 

5 

^9 

3 

7 

0 

14 

26.0 

34.08 
34-12  4 

5°-3  ,^ 

48.91     „ 

3^-9  ,„ 

26.23 

44.7    ^ 

9.34    _ 

30-7  „ 

Nov.  5.0 

46.9  ''t 

49°8    \l 

34-0    9 

26.30    ^ 

45.6    9 

9.39  i 

28.0  *7 

15.0 

3*"    6 

43.4  ^^ 
39-8  3« 

49.48   40 

31-3 

26.42  ;^ 

46.7 

9.49  :^ 

25.1  '9 

24.9 

34-38  ;* 

50.10  ll 

28.8  '5 

26.60  '^ 

48.0  ^3 

9.64  *5 

22.1  3« 

Dec.  4.9 

34-60  " 

28 

36.3  ll 

82 
50.92 

100 

26.6  " 
J7 

26.82 " 
26 

49.6  ^^ 

^  qT  21 

9-^^  25 

19.1  30 
30 

14.9 

34-88 

71 

32.9    _ 

5^92,,^ 

24-9  ., 

27.08 

51.3  . 

10.10 

16.I 

24.8 

35-21  ^-^ 
35-57  ^* 

29.7    Z 

53.06      4 

23.6  '3 

2737  "i 

53-2  ^ 

10.39  \l 

13-2  ^9 

34.8 

26.8    '9 

54.31  ^^5 

22.9       " 

27.68  ^' 

55.1  "^ 

10.71  3^ 

10.5  *7 

Sec  <J,  Tan  <J 

1.409      40.992 

5.092       -4.993 

1.004  -0.092 

1. 127       -^0.519 

Mean  Place 

33-.798    6x".74 

52-.505     i9"-78 

25'-257    34".oo 

8-.633    4o".95 

DVa,  D«a 

-0.02         +0.05 

-^0.08            -0.26 

0.00          0.00 

-o.oi         +0.03 

D^rf,  D»<J 

-0.3 

-0,6           1 

-0.3 

-0.6           1 

-0.3 

-0.6      1 

-0.3 

-0.6 

[Bph  xa] 
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Mean  Solar 
Date. 


Jan.  0.8 
I0.8 

20.8 

30.8 

Feb.  9.7 

19.7 
29.7 
Mar.  10.6 
20.6 
306 

Apr.   9.6 

195 

29.5 
May  9.5 

19.5 

29.4 
June  8.4 

18.4 

28.3 

July  8.3 

18.3 
28.3 
Aug.  7.2 
17.2 
27.2 

Sept.  6.2 
16.1 
26.1 

Oct.  6.1 
16.0 

26.0 
Nov.  5.0 

150 
24.9 

Dec.  4.9 

14.9 
24.9 

34-8 


109  Virginls. 

Mag.  3,8 


Right 
Ascension. 


m 


14    41 


46.80 
47.11 

47-44 

47-77 
48.09 


31 

33 
33 
32 

31 


29 
26 


48.40 
48.69 

49.18  ^3 
49.38  ^^ 


49.55 
49.70 

49.81 

49.89 

49.95 

49.98 
49.98 
49.96 
49.91 
49.84 


17 

15 
II 

8 
6 

3 

o 
2 

5 
7 
9 


49.75 
49.64 

49.52 

49.39  ,_ 
49.26     -^ 


II 
12 

13 


Sec  rJ,  Tan  6 
Mean  Place 


49.14 

49.03 

48.94 

48.87 
48.85 

48.87 
48.94 
49.06 
49.22 

49.43 

49.68 
49.96 
50.27 


12 

11 

9 

7 

2 


7 
12 

16 

21 

25 

28 
31 


Declina- 
tion N. 


+    2  15 


8  Librae. 

Mag.  5.3 


Right 
Ascension. 


42.8 
40.6 
38.6 
36.8 
35.2 

33.8 
32.8 

32.1 

31.8 
31.7 

31.8 
32.2 
32.8 
33.6 
34.4 

35.3 
36.2 

37.0 
37.8 
38.6 

39.3 
39.8 
40.2 

40.5 
40.6 

40.6 
40.4 
40.0 

39.4 
38.5 

37.4 
36.0 

34.4 
32.6 

30.7 

28.7 
26.6 
24.4 


22 
20 
18 
16 

10 

7 

3 
1 

I 

4 
6 

8 

8 

9 

9 
8 

8 

8 

7 

5 
4 
3 
I 
o 

2 

4 
6 

9 
II 

14 
16 

18 

19 
20 

21 
22 


h   m 

14  45 

8 

47.65 
47.98 
48.32 
48.67 
49.01 


1. 001 

47 '.93 1 


+0.040 
47".58 


0.00 
-0.3 


0.00 
-0.6 


33 
34 
35 
34 
32 


49.33 

49.63 
49.90 

5014 
50.36 

50.55 

50.71 
50.84 

50.94 
5101 

51.05 
51.06 

51.05 

51.01 

50.94 

50.85 

50.74 
50.62 

50.49 
50.35 

50.22 
50.10 
50.01 

49.95 
49.93 

49.95 
50.02 

50.14 
50.32 
50.54 

50.81 

51. II 
51.43 


30 

27 

24 
22 

19 

16 

13 
10 

7 
4 

I 
I 

4 
7 
9 

II 
12 

13 
14 
13 

12 

9 
6 

2 

2 

7 
12 

18 

22 

27 

30 

32 


Declina- 
tion S. 


-1537 


54.1 
55.8 

57.5 

59-2 
60.9 

62.5 
64.0 

65.3 
66.4 

67.4 

68.2 
68.8 

69.3 
69.6 

69.8 

69.8 
69.8 

69.7 
69.5 
69.3 

69.0 
68.7 
68.3 
67.8 

67.3 

66.9 
66.5 
66.1 
65.8 
65.6 

65.6 
65.8 

66.3 
67.0 

67.9 

69.1 

70.5 
72.0 


7 

7 

7 

7 
6 

5 

3 
I 

o 

8 

6 

5 

3 
2 


o 
I 


a  Libre. 

Mag.  2.9 


Right 
Ascension. 


3 
4 
5 
5 
4 

4 

4 

3 
2 

o 


5 

7 

9 
12 

14 
15 


1.039       -0.279 
48'-995     54".59 


0.00         -0.01 
-0.3  -0.7 

[Eph  za] 


h        in 

14   45 

s 

59.09 
59.43 
59.77 

60.11 

60.45 


60.77 
61.07 

61.34 

61.59 
61.81 


34 
34 
34 
34 
32 


30 

27 

25 
22 

19 


15 


62.00 
62.15 
62.28  '3 
62.38  '° 
62.45 


62.49 
62.50 
62.49 

62.45 
62.38 


7 
4 


I 
I 

4 
7 
9 


II 


62.29 
62.18 
62.06  '^ 

61.93 
61.79 


61.66 

61.55 
61.46 

61.39 
61.36 

61.38 
61.46 

61.59 
61.77 

61.99 

62.25 

62.55 
62.87 


13 
14 
13 


II 

9 

7 

3 
2 

8 

13 
18 

22 

26 

30 
32 


Declina- 
tion S. 


-1540 


35-4  ,fi 
370  '^ 

38.7  '7 

17 
40.4  J 

^'''  16 


43.7 
45.2 

46.5 
47.6 
48.6 

49.4 
50.0 

50.5 
50.8 

51.0 

51.1 
51. 1 
51.0 
50.8 

50.5 

50.2 
49.9 

49-5 
49.0 
48.6 

48.1 

47.7 
47.3 
47.0 

46.9 

46.9 

47.1 

47.6 

48.3 
49.2 

50.4 
51.7 
53.3 


15 

13 
II 

10 

8 

6 

5 

3 
2 


o 

I 
2 

3 
3 

3 
4 
5 
4 
5 

4 

4 

3 
I 

o 

2 

5 
7 

9 

12 

13 
16 


Gfoombridge  2164. 

Mag.  5.7 


Right 
Ascension. 


1.039   -0.281 
6o'.439  35".8o 


0.00 
-0.3 


-0.0 1 
-0.7 


h 
14 


m 

49 


s 

1.26 

1.73 
2.23 

2.75 
3.27 


47 
50 
52 
52 
51 


47 


3.78 

4.68  ^^ 
i.o6  38 

5.37 


5.62 
5.80 

5.90 
5.94 
5.91 

5.81 
5.66 

5.45 
5.20 

4.90 

4.58 
4.23 
3.87 
3.50 

3.13 

2.78 
2.46 
2.18 

1.95 
1.78 


31 
25 


18 

lO 

4 

3 
10 

15 
21 

25 
30 
32 

35 
36 

37 
37 
35 

32 
28 

23 

17 
10 


3 
6 

14 


1.68 
1.65 
1.71 

1.85 

2.08  "^3 
30 

^•^^  .8 
2.76  ^^ 

3.19"^^ 


Declina- 
tion N. 


+  5938 


46.3 

43.7 
41.6 

40.1 
39.3 

39.1 
39.6 
40.8 
42.4 

44.5 


26 

21 
15 

8 

2 

5 

12 
16 
21 
26 


47.1 

49-9 

52.9 

55-9  ,, 
58.8  ^l 


28 
30 
30 


61.6 
64.2 
66.4 
68.2 
69.6 

70.5 

70.9 
70.8 

70.2 

69.1 


28 

26 
22 
18 

14 
9 

4 

I 

6 

II 

16 


67.5 

65.5 
63.0 
60.1  ^9 

56.9  ^' 


20 

25 


53.4 

49.7 

45-9 
42.0 

38.2 

34.6 

31.3 
28.4 


35 

37 
38 

39 
38 
36 

33 
29 


1.979   +1.708 
I2«.324  64". 74 


-0.03 
-0.3 


4  0.08 
-0.7 
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APPARENT  PLACES  OF  STAES,  1912. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


ft  Ursse  Hinoris. 

^*  Librae. 

Piazzi  221. 

ft  Lupi. 

Mag.  2.2 

Mag.  5.6 

Mag.  5.8 

Mag.  2.8 

Mean  Solar 

1 

Date. 

Right 

Declina- 

Right 

Declina-  | 

Righ 

t 

Declina- 

Right 

Declina- 

Ascension. 

tion  N. 

Ascension. 

tionS 

* 

Ascensi 

on. 

tion  N. 

Ascension. 

tion  S. 

h       m 

e         « 

h       m 

0 

f 

h       m 

e         f 

h       m 

e       f 

14     50 

+  7430 

14     51 

—  II 

If 

3 

14     52 

+  1447 

14     52 

-4246 

Jan.   0.8 

8 

55-64  ,. 

34-7  _ 

58-11 

19.4 

18 

2.85 

5'^-4  ^j. 

8 

43-66 

41-4  g 
42-0  ,„ 

I0.8 

5640  f 

32.2  ""^ 

58.44  33 

21.2 

3-16 

31 

54-°  't 

44-08  4^ 

20.8 

57-24  It 

30.3  '! 

58.77  \\ 

23.0 

18 

3.49 

33 

5^-8    8 

44-51  « 

43.0  ° 

30.8 

58.12  f 

29.0  '^ 

59.10^3 

24.7 

17 

3-82 

33 

50.0    « 

44-94  t. 

44-3    ^ 

Feb.  9.7 

59-01  0 

28.4  ^ 

59-43  ^^ 

26.3 

10 

4.15 

33 

48.5  \\ 

45-36  4^ 

45-8    5 

87 

I 

32 

15 

31 

II 

40 

»7 

19.7 

59-88 

28.5  - 

59-75  ,^ 

27.8 

4.46 

47-4    , 

45-76 

46.14  z 

46.50  3^ 

47.5  ,„ 

29.7 

60.71  *3 

29-3 ,: 

60.05  ^° 

29.2 

14 

4.76 

30 

46.7    I 

49-4    ' 

Mar.  10.7 

61.46  75 

30.7  \i 

60.33  l\ 

30.4 

12 

5-03 

27 

^1%       M 

46.4    I 

51.4   ° 

20.6 

62.11  *5 

32.6  9 

60.58  ^5 

31-3 

9 

527 

24 

46.6    \ 

46-82  3^ 

53.5  ^ 

306 

62.65  ^^ 
41 

350  :t 

60.79  ""o 
'^  18 

32.0 

7 
5 

5-48 

21 
18 

47-1    5 

47-10  ^8 
24 

55.6  " 
21 

Apr.  9.6 

^3-06    , 
63-32  "^ 

37-8  ,0 

60.97 

32.5 

^ 

5.66 

■w   ^ 

47-9  „ 

47-34  ., 

57-7  20 

19.5 

40.8  3« 

32.8 

3 

5-81 

15 

490  \ 

47-55  \\ 

59-7   ° 

295 

63-44  " 

43-9  ^ 

61.27  ^ 

33-0 

2 

5-93 

12 
8 

6 

50.3  \\ 

47-72    7 

61.7  ="» 

May  9.5 

63-42  ,, 

47°  '0 

61.38  " 
61.46    ^ 

33-1 

I 

6.01 

51.8  \\ 

47-85  'I 

63.6    ' 

195 

63.26  '^ 

50.0  30 

33.0 

I 

6.07 

53-3  \\ 

47-94    ^ 

^5-3  ^ 

29 

28 

4 

2 

3 

15 

5 

16 

29.4 

62.97  ^„ 

52-8  ,^ 

61.50 

32.8 

6.10 

54-8  ,^ 

47-99    - 

66.9 

June  8.4 

62.57  z 

55-3  11 

61.51 

32.5 

3 

6.10 

0 

56=^  \\ 

48.00 

68.3    ^ 

18.4 

62.07  ^ 

57-4    ! 

61.50 

32.2 

3 

6.07 

3 
6 

8 

10 

57-6    4 

47-97    I 

^^•5  " 

28.4 

61.48  59 

59-1  \l 

61.46    ^ 

31-8 

4 

6.01 

58.9  ^ 

47-90    7 

70.5  "^ 

July  8.3 

60.81  *7 

72 

60.4  '3 

61.40    g 

31.4 

4 

4 

5-93 

60.0  " 
9 

47.80  •*» 
13 

71.2    ' 

4 

18.3 

60.09 

61.2 

61.32 

31.0 

5-83 

60.9 

47-67  .- 

71.6 

28,3 

59-33  L 

61.4       \ 

61.21  " 

30.6 

4 

5.71 

12 

61.5    J 

47-33    * 

71.8    ^ 

Aug.  7.2 

58-55  l\ 

61. 1        3 

61.09  \\ 

302 

4 

5-58 

13 

V     A 

61.9    4 

71.7  ' 

17.2 

57-77  „ 

60.2       ^ 

60.96  '3 

29.8 

4 

5-44 

62.0    ' 

47-'4    ' 

71.3  ; 

27.2 

57.00  77 

58.8    \^ 

60.83  '3 

29.4 

4 

5-30 

1  ^^-^ : 

46.94    ° 

70.6  7 

73 

19 

13 

3 

14          4 

19 

10 

Sept.  6.2 

56.27  ,. 

5^-9  „ 

60.70 

29.1 

5.16 

,,i6i-5    _ 

46.75     ,, 

69.6  ^^ 

16.1 

55-59  f. 

54-6  \i 

60.58  '^ 

28.8 

3 

5.03 

U 

60.8     7 

46.58    7 

^^•4  " 

26.1 

54-98  J 

51.9  '7 

60.48  '^ 

28.6 

2 

4.92 

11 
8 

59-9  ,^ 

46.44    ^ 

67.0    4 

Oct.    6.1 

54-47  f ' 

48.8  3' 

60.42     ^ 

28.6 

0 

4-84 

58.7  w 

46.35    ^ 

65.5  w 

16.1 

54.07  ^8 

45.4  ^^ 
37 

60.39    2 

28.7 

I 
3 

4.80 

4 
0 

57-2  '5 
17 

46.30    ^ 

64.0  '5 
15 

26.0 

53-79  „ 

41.7  .g 

60.41 

29.0 

4.80 

55-5  ,„ 

46.31     g 
46.39  ,^ 

^^•5  ,^ 

Nov.  5.0 

53-64  'i 

37.9  ^^ 

60.48     7 

29-5 

5 

4.85 

5 

53.5    ° 

61. 1  '4 

150 

5364    ° 

340  ^^ 

60.59  " 

30.2 

7 

4.95 

10 

5'-2  '^ 

46.53  ^t 

59-9  " 

24.9 

53-80  ^ 

30.1  % 

60.75  ^ 

31.2 

10 

5.10 

15 

48.8  \\ 

46.74  '" 

58.9  '° 

Dec.  4.9 

541  I 

26,3  ^^^ 

60.96  " 

32.4 

12 

5-29 

19 

463 ';: 

47.01     7 

58.2    7 

45 

36 

25 

14 

24 

2O 

32 

3 

14.9 

54-56 

22-7  _ 

61.21 

33-8 

5.53 

43-7  ,, 

47-33  „ 

57-9    , 

24.9 

5514  _ 

^9-5  ^« 

61.50^9 

35.3 

15 

5.80 

27 

41-1    ' 

47.70  37 

58.0    ' 

34.8 

55.84  7° 

16.7  '^ 

61.82  32 

36.9 

10 

6.  II 

31 

38.6  ^5 

48.11  ^" 

58.4   4 

Sec  <J,  Tan  <J 

3-745       +3.609 

1.019       -0.195 

1.034      +0.264 

1.362        -0.925 

Mean  Place 

57-.086     54".42 

59'.428     i8".25 

3'.945     65". 13 

45*.6i4    48".7i 

DV  «,  D-  « 

-0.06         +o.x8 

0.00         -0.0 1     1        0.00         +0.0  X 

40.02             -0.04 

D^<J,D»<J 

1      ^.3 

^.7 

1      -0.3 

-0.7 

1      -03 

\ 

-0.7 

-«.3 

-0.7 

[Epb  la] 


APPARENT  PLACES  OF  STARS,  1912. 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


(^  Libra. 

>9  Botftls. 

Y  ScoipU. 

^  Bo(5ti8. 

Var.  4.8-6.2 

Mag.  3.6 

Mag.  3.4 

Mag.  4.7 

Mean  Solar 

Date. 

Right 

Declina- 

RiKht 

Declina- 

Right 

Dedina-  | 

Right 

Declina- 

Ascension. 

tion  S. 

Ascension. 

tion  N. 

Aicension. 

tionS 

Ascension. 

tion  N. 

h       m 

0       » 

h       m 

e         t 

h       m 

e 

* 

h       m 

e         • 

14  56 

-810 

14  58 

+  4043 

If 

14    58 

-2456 

It 

15  0 

+  27   16 

Jan.   0.8 

^'78 

17-1  „ 

36*82 

58-7   „ 

53.43  „ 

9.4 

T  *\ 

39-39  „ 

70.2 

10.8 

15.10^ 

37.17  35 

56.0  11 

53.78  35 

10.6 

12 

39-71  t\ 

20.8 

30.8 

15-44  IZ 
1577  " 

18.9  '^ 

20.6  '7 

37-54 11 
37-92  :*° 

53-7 

51-9  ! 

54.14  \, 
54.50  3^ 
54.86  36 

12.0 
13.5 

14 

16 

_  ^ 

40.05  34 

40.40  35 

67.9  2 

66.0  '9 

Feb.  9.7 

16.09  i' 

22.3  '3 

38.30  f 

50.6  »3 

I5.I 

40-74 ,: 

64.6  *4 

31 

»5 

37 

6 

34 

16 

33 

9 

19.7 

16.40 

23-8 

38.67 

50.0 

55.20 

16.7 

16 
16 

41-07  ., 

63.7     , 

29.7 

16.70  30 
16.98 1] 

25.0  " 

39-02  ^5 

50-0  ° 

55-52  3^ 

18.3 

41-38  3' 
41.66^, 

4^-92  I' 

63.3    4 

Mar.  1 0.7 

26.0  '° 

39-34  ^„ 

50.5  * 

55-82  30 

19.9 

63.4     ' 

20.6 

^7-23  ,1 

26.8  ° 

39-63  "9 

5'-6    « 

56-09  \\ 

21.3 

»4 

64.0    * 

30.6 

22 

27-4  * 

39-88  ^5 

53-2    ! 

56.33  \\ 

22.6 

13 

42-^5  li 

650    ! 

19 

4 

21 

19 

21 

12 

20 

»4 

Apr.  9.6 

1764  ,. 
17.80  ^ 

27.8 

40.09 
40.25    ^ 

55-^  „ 

56.54  ,g 
56.72   « 

23.8 

42-51  ' 

66.4 

195 

28.0  ' 

57-3  11 

24.9 

11 

68.1  '7 

29.5 

1 7-93  ]l 

28.0  *» 

12 
40.37     8 

40-45  ! 

59-8  'i 

65.0  »^ 

as 

56.87  \\ 

25.9 

10 
8 

42.63  " 

70.0  '9 

May  9.5 

18.03  '° 

i8.li    * 
5 

27.8  I 

56.99  " 

26.7 

42-72    I 

72.1 

19.5 

27-5    ^ 

4 

40.48    3 

57-08    9 

27.4 

7 
6 

42-77    I 

74.2  - 

29.4 

18.16 

27.1 

40.47  . 

675  „ 

57-14    , 

28.0 

4279    , 

76.3  ,„ 

June  8.4 

18.18    ' 

26.7  * 

•              • 

40-42  I 

40-34  „ 

69.8  11 

57-17    : 

28.5 

5 

42-78    ' 

78-3  :° 

18.4 

18.17    ' 

26.3  * 

7^-9    8 
73.7  ll 

57.16    ' 

28.9 

4 

42-73  : 

80.1  *8 
8' -7  1; 

28.4 

18.13    ^ 

25-8  5 

40.22 

57.12  ;♦ 

29.1 

2 

42.66  7 

July  8.3 

18.07    I 

25-3  I 

40.08  '* 

17 

75.2  '5 
n 

57-05  \ 
9 

29.2 

I 
0 

42-56  '° 

^      ^       12 

83-1  '* 
II 

18.3 

1799  ,„ 

24.8 

39-91 

76.3    _ 

56.96 , , 

29.2 

^% 

42.44    .  . 

84.2 

28.3 

17.89    ° 

24.4  ^ 

39-72     9 

77.0    I 

56.85   * 

29.0 

2 

42.30  ^Z 

42.14    ^ 

84-9    I 

Aug.  7.2 

17-77    , 

24.0  ^ 

39-51  " 

77-i    , 

56.72    3 

28.7 

3 

85.3    4 

17.2 

17-64  ^ 

23.6  4 

39-30  ^ 

77.0    \ 
76.4    * 

lO 

56.58  \\ 

28.3 

4 
6 

6 

41.97 ,; 

85-3    ° 

27.2 

17.51  '3 
13 

23.3  I 

3908  " 

31 

56-43  ^ 
14 

27.7 

41.80  '7 
^      16 

85.0    3 

Sept.  6.2 

17-38 

23.0 

38.87 

75-4  ,^ 

56.29  ,, 

27.1 

41.64 

84.3  ,„ 

16.1 

17.26  " 

22.8  ' 

38.68  '9 

740    0 

56.16    3 

26.4 

7 

41.49 ,, 

83-3    ° 

26.1 

17.16  '« 

22.7  ] 

38.51  ;i 

72-1    9 

56.05  " 
55.97    \ 

25.7 

7 

14 
41.35 ,, 

81.9    4 

Oct.   6.1 

17.09     7 

22.8  * 

38.37  ^ 

67-2  '! 

25.0 

7 

1 1 
41.24  _ 

80.2  '7 

16.1 

17.06     3 

23-1  ^ 

38.27 '° 

55.93  7 

24.3 

7 

41.17  I 

78'  " 

I 

5 

s 

29 

I 

5 

2 

24 

26.0 

17-07     g 
17.13  „ 

23.6 

38.22 

64-3  „ 

55.94  . 

56.00 

23.8 

41-15 , 

75-7  ,, 

Nov.  5.0 

24-3  ; 

38.23  ' 

61.1  32 

23.5 

3 

41.18 « 

73-^  !« 

150 

'7-"+    6 

25-2    9 

38-30 ,; 

57.8  33 

56.12 " 

23.3 

2 

41.26  \ 

7°-3  'I 

24.9 

26.3 

38.43  f 

54.3  ;^ 

56.29  '^ 

23.4 

I 

41.39  ,a 

^7-3  ^° 

Dec.  4.9 

17.60  11 

27.6    3 

38.62  '9 

50.8  35 

56-51 " 

23.7 

3 

lo 

41.57    ,. 

64-2  11 

24 

15 

25 

34 

27 

6 

23 

30 

14.9 

17-84  ,. 
18.12  ''^ 

29.1 

•  •• 

38.87  ^^ 

47.4  „ 

56.78 

24.3 

^% 

41.80 

61.2 

24.9 

30.8     7 

39- 16  l\ 

44.2^0 

57.09 ,' 

25.2 

9 

42.07    l"^ 

58.3  'I 

34.8 

18.44  3* 

32.5  '' 

39-49  ^^ 

41.2  30 

57.43  ^"^ 

26.3 

11 

42.38    3' 

28 

55-5 

Sec<J,Tan<J 

1. 010          --O.I44 

1.320      <K>.86i 

1.103     -0.465 

1.125             +0.516 

Mean  Place 

i6".o88     i3".o8 

37'.882    73".9i 

54-.988     ir'.75 

1 

40-.483     84".93 

ly^a,  D«o 

0.00          -O.OI 

-0.02         40.04 

+0. 1           -0.02 

-O.OI         -i  0.02 

D^  <J,  Dm  6 

-03 

-0.7       1 

-0.3 

^.7       1 

-0.3 

-0.7 

-0.3 

-0.7 

[Bph  12] 
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APPAKBNT  PLACES  OF  STARS,  1912, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.   0.9 

10.8 

20.8 

30.8 

Feb.  9.7 

19.7 
29.7 
Mar.  10.7 
20.6 
30.6 

Apr.  9.6 
19.6 

29.5 
May  9.5 

195 

29.4 

June  8.4 

18.4 

28.4 

July  8.3 

18.3 
28.3 
Aug.  7.3 
17.2 
27.2 

Sept.  6.2 
16.1 
26.1 

Oct.  6.1 
16.1 

26.0 
Nov.  5.0 

150 
25.0 

Dec.  4.9 

14.9 
24.9 

34.8 


C  Botftts. 
Mag.  5.0 


Right 
Ascension. 


15 


m 

3 


Sec  d,  Tan  6 
Mean  Place 


25-04 
2536 
25.69 
26.03 
26.37 

26.70 
27.01 

27.30 
27.56 
27.79 

27.98 
28.14 
28.27 
28.36 
28.42 

28.45 
28.44 
28.40 

28.33 
28.23 

28.11 
27.98 

27.83 
27.67 

2751 

27-35 
27.20 

27.07 

26.97 

26.90 

26.87 
26.90 
26.98 
27.11 
27.29 

27.52 

27.79 
28.09 


32 

33 
34 
34 
33 

31 
29 

26 

23 
19 

16 

13 

9 
6 

3 

I 

4 

7 
o 


3 

5 
6 

6 

6 

5 

3 
o 

7 
3 

3 
8 

13 
18 

23 

27 
30 


Declina- 
tion N. 


+  25  12 


29.1 
26.5 
24.2 
22.3 
20.9 

20.0 

19.5 

19.5 
20.0 

20.9 

22.2 
23.8 
25.6 
27.6 
29.6 

31.6 

33.5 

35.3 

36.9 
38.2 

39.2 
40.0 

40.5 
40.6 

40.3 

39.7 
38.7 

37-4 
35.8 

33.9 

31.7 
29.2 

26.4 

23.4 
20.4 

17.5 
14.6 

11.8 


26 

23 
19 
14 

9 

5 
o 

5 

9 

13 

16 
18 
20 
20 
20 

19 
18 

16 

13 
10 

8 

5 
I 

3 
6 

10 

13 
16 

19 
22 

25 
28 

30 

30 

29 

29 
38 


Mag.  3.5 


Right 
Ascension. 


h       m 

15    5 

s 

54.96 

55.43  ^^ 
55.92  ^9 

56.41  ^^ 

56.90  J^ 

57-37  ,^ 
57.82  ^5 

58.24  ^' 

58.63 

58.98 


59.28 

59.54 

59.75 

59.91 
60.03 


39 
35 
30 


26 
21 
16 
12 


1. 105       -w^yi 
26«.i53    4o".79 


-0.01 
-0.3 


+0.02 
-0.7 


60.10 
60.12 
60.08    ^ 
60.00 

59.87 


8 

»3 
17 


59.70 
59.50 
59.28 

59.04 
58.79 

58.55 

58.33 
58.14 

58.00 
57.92 


20 

22 

24 
25 
24 

22 

19 

14 
8 


57.91  , 
57.97  "^ 
58.11  '* 

58-33  " 

58.62  ^9 

35 

59.38  \\ 
59.83  ^^ 


Declina- 
tion S. 


-5145 


45.0 
45.2 
45.8 
46.7 
48.0 

49.6 
51.4 

53-4 
55.6 

57.9 


3 
6 

9 

13 
16 

18 
20 
22 

23 
23 


60.2 
62.6  ^^ 

64.9  '^ 
67.2 

69.4 


23 
22 

21 


71-5 

73.4 

75.1 

76.5 
77.6 

78.4 

78.9 
79.0 
78.8 
78.2 

77.3 
76.0 

74.4 
72.6 

70.7 

68.8 
67.0 

65-3 
63.8 

62.6 

61.7 
61.2 
61.0 


19 

17 

14 
II 

8 

5 
I 

2 

6 

9 

3 
6 

8 

9 
9 

8 

7 

5 

2 

9 

5 

2 


I  Librs. 
Mag.  4.7 


Right 
Ascension. 


I.616        -1.269 
57'.36i     53".36 


+0.02 
-0.3 


-0.06 
-0.7 
[Bph  is] 


h 
15 


m 

7 


8 
0.62 
0.96 

1.30 
1.65 
1.99 

2.33 
2.65 

2.94 
3.20 

3.44 

3.65 

3.84 
4.00 

4.12 

4.21 

4.27 
4.30 
4.30 
4.27 
4.22 

4.14 

4.03 
390 
3.76 
3.62 

3.48 
3.35 

3.24 
3.16 

3.12 
3.12 

3-17 
3.28 

3.44 
3-65 

3.90 
4.19 

4-51 


34 
34 
35 
34 
34 

32 

29 
26 

24 
21 

19 
16 

12 

9 
6 

3 
o 

3 
5 
8 

II 

13 
14 
14 
14 

13 
II 

8 

4 
o 

5 
II 

16 

21 

25 

29 
32 


Declina- 
tion S. 


-1927 


33.2 
34.6 
36.1 

37-7 
39.2 

40.7 
42.2 

43.5 
44.7 
45.8 

46.7 

47.4 
48.0 

48.5 
48.9 

49.2 

49.3 
49.4 
49.4 
49-3 

49.1 

48.9 
48.6 
48.2 
47.8 

47-3 
46.8 

46.3 
45.9 
45.6 

45.4 
45.3 
45-4 
45.8 
46.4 


y  Triang.  Anst. 
Mag.  3.1 


Right 


7 
6 

5 
4 
3 


3 

4 
4 
5 

5 
5 

4 

3 

2 


4 
6 


II 


47.3 

^^•^  i^ 
49.8  '^ 


h 
15 


10 


I.061 
I2'.I22 


-0.353 


ji 


33  .75 


+0.01 
-0.3 


-0.02 
-0.7 


s 
36.63 

37.35 
38.10 

38.87 

39-64 

40.39 
41.10 

41.77 
42.39 
42.94 

43-42 

43.83 
44.16 
44.40 

44.56 

44.63 
44.61 

44.50 

44.31 
44.04 

43.71 
43.32 
42.89 

42.43 
41.96 

41-51 
41.09 

40.73 

40.45 
40.27 

40.20 
40.24 
40.41 
40.71 
41.12 

41.64 
42-25 
42.94 


72 
75 
77 
77 
75 

71 

67 
62 

55 
48 

41 

33 

24 
16 

7 

2 

II 
19 
27 
33 

39 

43 
46 

47 
45 

42 
36 
28 
18 

7 

4 
17 
30 

41 
52 

61 
69 


tionS. 


-6821 


8.9 
8.4 
8.4 

8.9 

9-9 

"3 
13.1 
15.2 
17.6 
20.2 


5 
o 

5 
10 

14 

18 
21 

24 
26 

28 


23.0 
26.0  3° 
29.0  3° 
32.0  ^^ 

40.4  ''^ 
42.8  ^t 

44.9 
46.6 


21 
17 


47.9 
48.8 

49.3 

49.3 
48.8 

47.8 
46.4 
44.6 

42.5 
40.1 

37.6 
350 

32.5 
30.2 

28.2 

26.5 
25.2 

24.3 


9 

5 
o 

5 
10 

14 
18 

21 

24 
25 

26 

25 

23 
20 

17 

13 
9 


2.711       -2.520 
40*.6oi     19"  .54 


-K).05 

-0.3 


-0.1 1 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


8  Serpentis. 

S  Botftls. 

^  Librs. 

Y  ^t%m  Xinoxis. 

Mean  Solar 

Mag.  5.4 

Mag.  3.5 

Mag.  2.7 

Mag.  3.1 

Date. 

Right 

Declina- 

Right 

Declina- 

Right 

Declina-  | 

Right 

Declina- 

Aacenaion. 

tion  N. 

Ascension. 

tionN. 

Ascension. 

tionS 

>. 

Ascension. 

tion  N. 

h       m 

e        1 

h       m 

0       / 

h       m 

0 

* 

h       m 

0       t 

15     10 

+  515 

ft 

15     II 

+3338 

15     12 

-   9 

3 

15     20 

+  72    8 

Jan.   0.9 

47-55  „ 

49-3  „ 

s 

56.16 

^9-6  ,„ 

14.78 

34.3 

8 

49.74  ^, 
5°-36  ^l 

3°-6  ,„ 

10.8 

47.86  3' 

47-1  " 

56.49  \\ 

16.8  '^ 

15.09  \. 

36.0 

17 

=^7-7  '! 

20.8 

48.18  3* 

45- »  !« 

5683  W 

^4-4  11 

15.42  ;; 

yj'i 

17 

_  ^ 

51.06  70 

25-4  ^ 

30.8 

48.51  33 

43-3    ' 

57-18  35 

"•5  \l 

15.75  li 

39.3 

16 

51.81  l\ 

^3-7  Z 

Feb.   9.7 

48.83  3' 

4^-7    ! 

57-54  „ 

II.I  '4 

16.07  3^ 

40.9 

10 

52.59  ,« 

22.7 

31 

«3 

35 

9 

32 

15 

78 

3 

19.7 

49- 14  „ 

40.4 

57-89  „ 

10.2 

16.39 

»»  T 

42.4 

T  t 

53.37  ,, 

22.4 

29.7 

49-44  ::„ 

39.4  '° 
38.8    ^ 

38.5  \ 

58.22  33 

9.9        ^ 

16.70  3' 

43.7 

13 

54-12  75 

22.8     4 

Mar.  10.7 
20.6 

49.72    « 
49-97  11 

58.53  ^' 
58.81  ^8 

lO.I 

10.9 

^7.25    ' 

44.7 
45.5 

10 

8 
6 

54.82  70 

55-45  2 

25.4  'f 

30.6 

50.19  " 

38.6    ' 

59.05  ^* 

I2.I   " 

^7-48  'i 

46.1 

55-99  ,7 

=^7-5  " 

20 

4 

31 

10 

20 

3 

44 

25 

Apr.  9.6 

50.39    ,, 

39.0     , 
39-6    \ 
40-4  ,„ 

59-26 

^3-7  ,„ 

17-68 

17.86  ; 

46.4 

5643  „ 

3°-0  ,a 

19.6 

50.56    \l 

59-43  ,; 

15.7    ° 

46.5 

I 

0^ 

56-75  3^ 

32-8  '^^ 

29.5 

50.70  7 

59.56    3 

'7-9  ", 

18.01  '5 

46.5 

0 

56.95  '° 
5703    ° 

35-9  ^, 

May  9.5 

50.81  " 

41-4   ° 

59-66  - 
59-72 

20.2    ^ 

18.13  " 

46.4 

I 

39-1  3^ 

195 

50.89  \ 

42.5 

22.6  ^4 

18.22    9 

46.2 

2 

56-99    * 

42-2  ^' 

5 

II 

2 

23 

7 

3 

10 

30 

29.4 

50.94  _ 

43-6 

59.74      _ 

24.9  ,, 

18.29    ^ 

45.9 

M 

56.83 

45-2  ,„ 

June  8.4 

50.96  ^ 

44.7 

59.73       , 

27.2  ^ 

18.33    4 

45.5 

4 

am 

56.56  '7 
56.20  36 

48.0  ll 

18.4 

50.96 

45-8  " 

59.68      I 
59.60 

^9-3    ' 

18.33    ° 

45.0 

5 

50.4  ^t 

28.4 

50.93  I 

46.8  '^ 

31.1    t 

18.30    3 

44.5 

5 

55.75  t^ 

52.5  " 

July  8.3 

50.87  I 
9 

47-7    \ 

59.49   '  ' 

*4 

32.6  '5 
12 

X8.25    \ 

44.0 

5 
4 

55.22  5J 
59 

54.2  ;7 

18.3 

50.78 

48-5    , 

59.35     . 
59-9 
59-01  " 

33-8    - 
34-6    I 

18.17 

43.6 

54.63  ,, 
53-99    5 
53-31 

52.62    ^ 

55.4  , 

28.3 

50.67  " 

49.2  ; 

18.07 ;° 

43.2 

4 

56.1     7 

Aug.  7.3 

50.55  \\ 

49-7    \ 

35.0   7 

17.96 

42.8 

4 

56-3  ! 

17.2 

50.42  \l 

50.0    3 

58.82  '9 

35.1 

17.83  3 

42.5 

3 

55-9  * 

27.2 

50.28  ^^ 

50.1 

58.63  '9 

34.8    I 

17.60  *4 

42.2 

3 

51.92    ^° 

55-0  ,! 

14 

1 

19 

7 

»4 

3 

68 

14 

Sept.  6.2 

50.14 ,, 

50.0 

58.44  ,« 
58.26  '* 

58.10  \\ 

34.1  „ 

^7-55  ,^ 

41.9 

0% 

5 '-24  ,, 

50.60  ^4 

CO 

53-6  „ 

16.1 

50.01  ^ 

49.7    ^ 

^^  .«.    *2 

3^-3  ,„ 

17.42    3 

41.7 

2 

5'-7    ! 

26.1 

49.90  \ 

49-2    I 

17.31  " 

41.6 

I 

50.01     ^^ 

49-3  '* 
46.5  l\ 

Oct.   6.1 

49.81  9 

48.5    ^ 

57.97  X 

29-4  ^ 

17.23    \ 

41.6 

0 

49.49    f^ 

16.1 

49.76  5 

47-6    9 

57.88  \ 

^'^i  1 

17.18    5 

41.8 

2 

49.05 :: 

43-4  ^1 

I 

13 

5 

26 

I 

4 

33 

34 

26.0 

49.75   . 

464   ,^ 

57.83    , 

21.7 

17.17    . 

42.2 

6 
8 

48.72 

40.0 

Nov.  5.0 

49.79  ^ 

45.0  ^ 

57.84    I 
57-90    " 

17.22    * 

42.8 

48.51 " 

36.3  ^^ 
3=^-5  ',^ 

150 

49.88  9 

43-3    I 

18.7  ^° 

'7-32  \l 

43.6 

48.42  ^ 

25.0 

50.01   ;3 

4' -4!' 

58.02  " 

15.S  f. 

17.46  ^ 

44.6 

10 

48.47  ,^ 

28.6  39 

Dec.  4.9 

50.19  '\ 

39-4  '° 

58.19  '7 

12.2  ^^ 

17.65  \l 

45.8 

12 

48.65  '^ 

24.7  f 

23 

21 

22 

32 

24 

14 

31 

37 

14.9 

5°-42    . 

37-3  ,, 

58.41  „ 

9.0  ,^ 

^789  ,, 

47.2 

16 

_  ^ 

4^-96  ^ 

21.0 

24.9 

50.68  ^^ 

22 
35-1  _ 

58.68  =^7 

5-9  ^n 

18.16  ^7 

48.8 

4940  ^ 

17.6  34 

34.8 

50.97  ^^ 

22 
32.9 

58.98  3° 

2.93° 

18.46  30 

50.4 

16 

49.95  ^^ 

H.5  3' 

Sec  d,  Tan  6 

1.004      +0.092 

1. 201             +0.665 

1.013       -0.160 

3.261    +3.104 

Mean  Place 

48-.808     55".83 

57'-309     33".26 

i6«.i69     3i".67 

5i".640    49"-56 

D'^  a,  Dm  a 

0.00           0.00 

-0,01         +0.03 

0.00          -O.O] 

[ 

-0.06          .K).I3 

D^<J,D«<J 

-0.3 

-0.7 

-0.3 

-0.7 

-0.3 

-0.7 

-0.3 

-0.8 

[Eph  13] 
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Mean  Solar 
Date. 


Jan.   0.9 

10.8 

20.8 

30.8 

Feb.  9.8 

19.7 
29.7 
Mar.  10.7 
20.6 
306 

Apr.  9.6 
19.6 

295 
May  9.5 

19-5 

295 
June  8.4 

18.4 

28.4 

July  8.3 

18.3 
i28.3 
Aug.  7.3 
17.2 
27.2 

Sept.  6.2 
16.2 
26.1 

Oct.  6.1 
16.1 

26.0 

Nov.  5.0 

150 

25.0 

Dec.  4.9 

14.9 
24.9 

34.9 


Sec  6,  Tan  6 
Mean  Place 


pi  Botftis  pr. 
Mag.  4.5 


Right 
Ascension. 


h 
15 


m 
21 


8*75  ,, 
9.08  3^ 

9.43  II 
9.79  ^ 

10.16  ^^ 
36 

0.52 

0.86  3^ 

1. 18  32 
29 


1.47 
1-73 

1.96 

2.15 
2.29 

2.39 

2.45 

2.47 
2.46 
2.41 
2.32 
2.20 


26 
23 

19 

14 
10 

6 

2 

I 

5 

9 
12 

15 
2.05 
1.88  ^7 

1.69  '^ 

1.48 

1.27 


21 
21 

21 


1.06 
0.86 
0.68 

0.53 
0.42 

0.35 

0.33 

0.37 
0.47 

0.63 

0.85 
I. II 
1. 41 


20 
18 

15 
II 

7 

2 

4 
10 

16 

22 

26 
30 


Declina- 
tion N. 


+  3740 


52.6 
49.8 

47.3 
45.3 
43.9 

43.0 
42.7 

43.0 
43.9 

45-2 

46.9 
49.0 

51-4 
53.9 
56.4 

58.9 
61.3 

63.5 

65.5 
67.2 

68.5 
69.4 
69.9 
70.0 
69.7 


28 

25 
20 

9 

3 

3 

9 

13 

17 

21 

24 
25 
25 
25 

24 
22 

20 

17 
13 

9 
5 
I 

3 
7 


12 
i6 
20 


69.0 

67.8 

66.2 

64.2 

61.8  ^^ 
27 

56.2  '^ 

53.1  '' 
49.8  ^^ 
46.4  3^ 


430 

39-7  ,^ 
36.7  ^° 


34 
33 


1.264        -K>.772 
9*.964    67".!  I 


T^  Sexpentis. 
Mag.  5.5 


Right 
Ascension. 


h 
15 


m 
21 


Declina- 
tion N. 


+  1543 


s 
41.18 

41.48  3° 

41.80  3^ 

42.12   *^ 
42.45 


33 
32 


42.77 

43-07 

43.35 
43.61 

43-85 

44.06 
44.24 

44.39 
44.50 
44.58 

44.63 

44.65 
44.64 

44.60 
44-53 

44.44 

44.33 
44.20 

44.05 
43.90 

43-75 
43.60 

43-47 
43.37 
43.30 

43.27 
43.28 

43.34 
43-46 

43.63 

43.84 
44-09 

44-38 


30 
28 
26 

24 
21 

18 

15 
II 

8 


2 
I 

4 
7 
9 

I 

3 

5 
5 
5 

5 

3 
o 

7 
3 

I 
6 

12 

17 
21 

25 
29 


63.2 
60.7 

58.5 
56.6 

55.0 

53.8 

53.1 
52.8 

52.9 

53.4 

54.3 

55.5 

56.9 

58.4 
60.0 

61.7 

63.3 
64.8 

66.2 
67.5 

68.6 

69.4 
69.9 

70.2 

70.2 


25 
22 

19 
16 

12 

7 

3 
I 

5 
9 


4 

5 
6 

7 

6 

5 

4 

3 
I 

8 

5 
3 
o 

3 


I 


6 

8 

II 


69.9 

69.3 
68.5 

67.4 

66.0  '^ 
17 

64.3 
62.3 

60.1 

57.7 
55.2 


20 
22 

24 

25 
26 


52.6 
50.0 

47.4 


26 
26 


1.039         -K>.282 

42*.423     72".69 


p  Ootantis. 
Mag.  5.7 


Right 
Ascension. 


h 
15 


m 
22 


226 


8 

35.97 
38.23 

40.67  ^^ 
2S4. 

'^^•^'  2.8 

45.79^ 
255 

48.34 

50.81  ^47 

53.15'^^ 
55.32^^7 

57.27 


58.97 
60.39 

61.51 

62.31 

62.77 


195 
170 


142 

112 

80 

46 

12 


22 

56 
88 


62.89 

62.67 

62.11 

61.23 

60.06  "7 

141 

58.65 
57.03 
55.25 
53.37 
5147 


Declina- 
tion S. 


—  84  10 


49.62 
47.90 
46.38 
45.12 
44.18 

43.62 
43.48 
43.77 

44-49 
45.63 

47-15 
49.00 

51.14 


162 
178 
188 
190 

185 


172 

152 
126 

94 
56 

14 

29 

72 

114 

152 

185 
214 


16.5 

15.4 
14.8 

14.7 
15.2 

16.2 
17.7 
19.7 
22.0 
24.7 


II 
6 
I 

5 
10 

15 
20 

23 
27 
30 


27.7 

30.9 
34.2 
37.6  ^^ 
41. 1 


32 
33 


35 
33 


44-4  „ 
47.6  ^' 
50.6  30 

53.3 
55.6 


27 
23 
19 


57.5 
58.9 
59.8 
60.1 

59-9 


14 
9 

3 

2 

8 


59.1 

Hi ' 

56.0 

53.7 
5^.1 


48.2 

45-2 
42.2 

39.3 
36.6 

34-2 
32.2 

30.7 


23 
26 

29 

30 
30 
29 
27 
24 

20 

15 


9.857 
49'.95 


-9.806 


.ff 


27  .50 


I  Draconis. 

Mag.  3.5 


Right 
Ascension. 


h 
15 


m 
22 


56.90 
57.32  ^^ 

57.79 1! 

58.28  ^9 
58.78  ^"^ 


59.29 
59.78 
60.24 
60.65 
61.01 

61.31 
61.54 
61.70 
61.80 
61.82 

61.78 
61.68 
61.52 
61.30 
61.04 

60.73 
60.39 
60.03 

59.65 
59.27 

58.89 

58.53 
58.20 

57.92 
57.69 

57.52 

57.43 
57.42 

57.49 
57.65 

57.89 
58.21 

58.59 


51 

49 
46 

4» 
36 

30 

23 
16 

10 

2 


10 
16 
22 
26 

31 

34 
36 
38 
38 
38 

36 

33 
28 

23 
17 

9 
I 

7 
16 

24 

32 
38 


Declina- 
tion N. 


+  5915 


68.5 

65.5 
63.0 

61.2 

60.0 


30 

25 
18 

12 

6 


I 
8 


59.4 

59.5 
60.3 

61.6  '^ 

63.5  '^ 
24 

^5-9  ,, 

68.6  ^7 

71.5  '^ 

74.5 

77.6 


30 

31 
30 


28 

25 
21 

18 
H 

9 

3 

2 

7 
12 

16 


80.6 

83.4 

85.9 
88.0 

89.8 

91.2 
92.1 
92.4 
92.2 

91.5 

90.3 
88.7 

86.6  " 

84.1  ^5 

81.2  ^9 
33 

74.3  ^, 
70.6  ^7 

66.8  ^l 

63.0  ^' 

37 

59.3  „ 
55.8  11 
52.6  3' 


1.957       +i.68a 
58-.326    86".33 


-0.02  -K).03 

-0.3  -0.8 


-0.01  -40.01 

-0.3  -0.8 

[Bpb  n1 


40.20 
-0.3 


-0.41 
-0.8 


-0.03 
-0.3 


+0.07 
-0.8 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


C^  Libre. 

/3  Coroiue  BoreaUs. 

v^  Bo(5tls. 

;^  Liipl  (mean). 

Mag.  5.9 

Mag.  3.7 

Mag.  5.2 

Mag.  3.0 

Mean  Solar 

Date. 

Right 

Declina-  | 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Ascension. 

tionS 

1. 

Ascension. 

tion  N. 

Ascension. 

tion  N. 

Ascension. 

tion  S. 

h      m 

0 

f 

h     m 

e         » 

h      m 

e         I 

h     m 

0       t 

15     23 

-16: 

24 

15  24 

+  2924 

15     27 

+41    7 

15     29 

-4052 

Jan.   0.9 

8 

^5-93  _ 

38.3 

lo'ss 

^7.9  „ 

8 
44.84    _ 

42-1  ,^ 

s 
14.22 

I4.I          . 

10.8 

16.25  f 

39.7 

14 

"•H^' 

^5-2  !I 

45.17    „ 

39'^  '^ 

14.61  39 

HS    ^ 

20.8 

16.58  33 

41.2 

15 

11.47  3f 

12.8  '4 

45.52  35 

36-6  '0 

15.02  y 

15.2    7 

30.8 

16.92  ^^ 

42.7 

15 

II.81  34 

10.8  ='° 

45.89  11 

34.6    ° 

^5-43  1: 

16.1    9 

Feb.  9.8 

17.26  3^ 

44.2 

15 

12.15  34 

^  «  16 
9-2  ,^ 

46.27  ll 

33.1  ^f 

15.85  ^' 

17.2 

33 

14 

34 

10 

38 

9 

41 

13 

19.7 

17-59 

45.6 

12-49  „ 

8.2 

46.65 

32.2 

16.26 

18.5 

29.7 

^7.91  It 

46.9 

13 

12.82  33 

7.7  ^ 

47.0I  ll 

31-9    ^ 

16.65  39 

20.0           5 

Mar.  10.7 

18.21  30 

48.0 

II 

13.13  3' 

7-8    I 

47-35  ,: 

32.3    ^ 

17.02  37 

21.6^^ 

20.6 

18.49  '^ 

49.0 

10 

13.41  '* 

»-4,^ 

47-66  3' 

33.2  /^ 

17.36  34 

23.3  ^\ 

30.6 

18.74  '^ 

22 

49.9 

9 
7 

13.65  '^ 

21 

9.4''' 
14 

47.93  ;^ 

34-6  1^ 

17.67  ^l 

'     '   28 

18 

Apr.  9.6 

18.96 

50-6 

gi 

13.86   . 

10.8    „ 

«  0 

48.16 

3*5-4  „ 

^7-95  ,, 

2^-9  „ 

19.6 

19.15  'I 

51.2 

0 

14.04 

12.0 

48.36  ^° 

386  L 

18.20  ^5 

28.6  ^7 

295 

^9-3i :' 

51.6 

4 

IS 

14-19  „ 

14.6  ^° 

48.52  ^ 

4»°    6 
43.6  It 

18.42  " 

3-« 
33-4  ,5 

May  9.5 

19.45 1 

51.8 

2 

14.30 

16.8  " 

48.63  " 

18.60  '^ 

19-5 

X9.56  '^ 

51-9 

I 
I 

14.37  : 

4 

19.I  ="3 
22 

48.70    ' 

2 

46.3  '^ 

27 

18.74  '^ 
10 

295 

19.64 

52.0 

14.41 

21.3 

48.72 

490  ,, 
51-6  ^'^ 

0  .4 

18.84    , 
18.90    \ 

34-9  ,^ 

June  8.4 

19.69       5 

52.0 

0 

14.42 

22 

48.70    ^ 
48.64    J 

36-3    * 

18.4 

19.71        ^ 

51.9 

I 

14.39  ^ 

13 

54-0  ^'4 

18.91    ^ 

37-5  " 

28.4 

19.70       \ 

51-8 

I 

14.32     7 

48.55    ' 

56.1  " 

18.88    3 

38-5  '° 
39-3    g 

July   8.3 

19.65       ^ 

51.6 

2 

2 

14.23     9 
12 

48.42  ;3 

57-8  '7 
»3 

18.81     7 
10 

18.3 

19-57  ^^ 

51.4 

^^•"      T. 

30.2 

48.26 

59-^    in 

18.71 

39-9    , 

28.3 

^9-^7  ' 

51. 1 

3 

13.97     \l 

3I.I        ^ 

31.7  : 

48-07  '^ 

60.1 '° 

60.7  ^ 

18.57  t 

40-3    \ 

Aug.  7.3 

19.35  ", 

50.8 

3 

47.86 " 

18.40  7 

40.4    . 

17.2 

19.22  •' 

50.5 

3 

^3-^^  0 

31.9  . 

47-63  ^ 

60.8  ' 

4 

18.21  '9 

40-3    . 

27.2 

19.08  '•♦ 

50.1 

4 

13.44  'I 

31-7  , 

47-40  ^3 

60-5  ^ 

18.02  '9 

39-9    „ 

15 

4 

18 

5 

23 

7 

19 

7 

Sept.  6.2 

^^•93 ,, 

49.7 

^3.26 

31.2 

47-17  „ 

59.8 ,, 

17-49  ' 

39-2    „ 

16.2 

18.79 1 

49.3 

4 

13.09  J. 

30.3 ,, 

46.95  " 

58-^    6 
57°  '0 

38.3    ' 

26.1 

18.67 

49.0 

3 

.^  _-  10 

12.93  ., 

29.0  ^ 

46.75    ° 

37-2  " 

Oct.   6.1 

18.58  9 

48.8 

2 

12.80  *3 

27.3 '; 

46.58  ^ 

550  z 

17-36  *3 
17.28    \ 

36-0  ", 

16. 1 

18.53  ^ 

48.6 

2 

12.70  '° 

20 

253 ,, 

46.45  'I 

52-6  '^ 

34-7  \\ 

I 

I 

5 

23 

0 

28 

3 

14 

26.0 

18.52 

48.5 

12.65 

46.37        _ 

49.8    ^^ 

17-25     , 

33-3  ,- 

Nov.  5.0 

18.55    ^ 

48.6 

I 

12.65    ° 

46.34       ^ 

46.7    ^, 

17.28    3 

32.0   •» 

150 

18.64    ^ 

48.9 

3 

12.70    5 

17.5  '9 

46.36       ' 

43.4   tt 

17-37    ' 
^7-53  '^ 

^^  ^    II 

3^-9  ,^ 

25.0 

18.78  '^ 

49.4 

5 

12.80  '^ 

H.4^ 

46.45    ,^ 

39.9    ,, 

>«^  >«.  10 
29-9    0 

29.1 

Dec.  4.9 

18.97  '^ 

50.1 

7 

12.96  •* 

"•3^ 

46.60  '5 

36.4   11 

^7-75  " 

23 

9 

21 

31 

21 

34 

28 

5 

.     149 

19.20 

51-0 

13.17 

8.2 

46.81     ^ 

33-0 

18.03 

28.6 

24.9 

19.47  11 

52.2 

12 

13.42      5 

5-=  20 

47.07  l^^ 

29-7  ^^ 

18.36  33 

28.4    \ 

34.9 

19.78  3^ 

53-6 

14 

13.71    "' 

2.3^9 

47.38  3' 

26.5  3^ 

18.74  ^ 

28.6    ^ 

Sec  <J,  Tan  6 

1.042      -0.294 

I.  148                  40.562 

1.328       40.873 

1.323       -0.865 

Mean  Place 

i7".46o    37".23 

[ 

i2".054    3o".67 

46«.io6    57".i7 

i6".296     i8".57 

DV  Af  I>w  A 

+0.01         -0.01 

[ 

-0.01         +0.02 

-0.02         +0.04 

+0.02         -0.04 

D^  rf,  Dm  i 

-0.3 

-0.8 

-0.3 

-0.8 

-0.2 

-0.8 

-0.2 

-0.8 

[Eph  la] 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


y  Librae. 

ct  CoronsB  Borealis. 

C  Cor.  Bor.  seq. 

a  SerpestU. 

Mean  Solar 

Mag.  4.0 

Mag.  2.3 

Mag.  5.1 

Mag.  2.8 

Date. 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Ascension. 

tion  S. 

Ascension. 

tion  N. 

Ascension. 

tion  N. 

Aaoenaian. 

tion  N. 

h      m 

0       ' 

h      m 

e         • 

h       m 

0           r 

h       m 

o 

15    30 

-1429 

15     30 

+  27      0 

15     36 

+  3654 

15    39 

+  641 

It 

Jan.    0.9 

8 

34- 56  „ 

49.5  ,^ 

8 
56.43    ,^ 

247 

8 

^•55   ,, 

6* -4  ,„ 

8 

54-56 

59-*  „ 

I0.8 

34-87  l\ 

51.0  '5 

56.73    ^,^ 

22.0    ' 

2.86  31 

58.5  'I 

54-85  !' 

56.9  " 

20.8 

35.20  33 

52.5  'I 

57.05    l^ 

'9-6  I', 

3.20  34 

55-9  :f 

55-16  3' 

54-9  ^ 

30.8 

35.54  z 

54°   ! 

57.39   ll 

^7-5 

15.9 

3.55   It 

53.8 

55-48  3^ 

53-^    6 
51.5  't 

Feb.  9.8 

35-88  34 

55.4  '1 

57.73 1: 

3.92    :; 

52.3  'i 

55-80  3^ 

33 

14 

34 

II 

36 

10 

31 

13 

19.7 

36.21 

56-«  t. 

58.07  „ 

14.8 

4.28 

51.3  , 

56-"  „ 

5°-2  .„ 

29.7 

36-52  I' 

58.0 

58.39 11 

4.62    34 

50.8  5 

56.42  11 

49.2  'I 

Mar.  10.7 

36.82  30 

59-1  " 

58.69  ^^ 
58.97  ll 

14.2    ° 

4.95  z 

50.9    a 

56.71  11 

48.7    I 

20.7 

37-10    8 

60.0       ^ 

14.7     5 

5.25  ^° 

5^-7    * 

56.98  ^^ 

48.5    * 

30.6 

37-35  :, 

60.7    7 

59.22  ;^^ 

'^s-^  ' 

5-52  'I 

53.0  '3 

57.22  "* 

48.6    ' 

»3 

6 

22 

13 

24 

16 

22 

5 

Apr.   9.6 

3758  ,„ 

61.3 

59.44  ,„ 

16.9  „ 

5  76  ,„ 

54-6  ,„ 

57.44  ,„ 

49-1    , 

19.6 

37.78    ° 

61.7     ^ 

59.63  ^ 

18.6  '7 

p.  ^i:    20 

It  '« 

56-6  '° 

57.63    ' 

49-8  1 

295 

37-95    • 

61.9     ] 

59.78  5 

20.5  '9 

59-°  't 

57.80    7 

50.8    ° 

May  9.5 

38.09    t 

62.0     * 

59.90 
59.98  ^ 

22.6  " 

6.24  " 
6.32   ' 

6' -5  li 

64.1  '* 

57.94  ,* 

51.9 

19-5 

38.21  " 

62.1     ' 

24.8  f 

58.04  '° 

53.1  " 

8 

I 

5 

32 

4 

25 

8 

«3 

295 

38.29    ^ 

62.0 

60.03 

^7-o  „ 

6.36 

66.6 

58.12 

54-4  ,, 

June  8.4 

38.34    I 

61.9     I 

60.05  ^ 

^9-^  11 

6.36  ° 

69.0  I* 

58.17  5 

55.7  ]l 

18.4 

38.36    ' 

61.7     I 

60.03  ^ 

59.97  I 
59.89  ,, 

32.9  ^ 

6.32   ^ 

71.3  ^^ 

58.19  ' 

56.9 

28.4 

38.35    [ 

61.5     ^ 

6.25  J 

73-4  " 

58.17  ' 

58-^    0 

July  8.4 

38.31     1, 

61.3     ^^ 

34.4  ]' 

^•'4  " 

75-2    ! 

58.13    4 

59. 1  'I 

7 

3 

II 

.»3 

14 

»4 

7 

9 

18.3 

38.24    „ 

61.0 

59.78 

35-7    „ 

6.00 

76.6 

58.06 

60.0 

A 

28.3 

38.15  ^l 

60.7     ^ 

59.65  ^, 
59.49  „ 

36-6    9 

5»3  11 

77.7  " 

57.96 ;« 

60.8   * 

Aug.  7.3 

38.03  ]\ 

60.3     ^ 

37-3    • 

5-^4  '' 

78.4    ^ 

57.84 " 

61.4   * 

17.2 

37.90     3 

60.0    ** 

59.32  ]i 

37-6    3 

5-44"^ 

78.7    I 

57.70  * 

61.8   ■♦ 

27.2 

37.76  '4 

59-7    : 

4 

37.5 

5.22  " 
22 

78.5    ^ 

57.55 ,5 

62.0   ' 

0 

Sept.  6.2 

37.61 

59-3    , 

58.96 

37.0    - 

36-2 ,! 

5.00 

77-9  ,„ 

4/ 

57.40  ^^ 

62.0 

16.2 

37.47     * 

590    3 

58.79  \i 

4-8°  '« 

76.9  ! 

57.26  ^ 

61.8      ^ 

26.1 

37.35  ,„ 

58.8    ^ 

58.64  5 

35.0 

4-46  ^ 

75-4    i 

57.13  ; 

61.3      ^ 

Oct.   6.1 

37.25  '° 

37-19    , 

58.6    ' 

58.51  f 

33-5  :„ 

73.6  •* 

57.02  " 

60.6    7 

16.1 

58.5 

58.41 '° 

3»-6  '! 

4-33   'i 

7«-4  " 

56.95  ! 

m^   C     10 
59.6 

2 

I 

s 

32 

9 

20 

4 

12 

26.1 

37.17  , 

58.6 

58.36  , 

^9-4  „ 

4-=»4     , 

68.8 

56.91   _ 

58.4  , . 

Nov.  5.0 

37.20  3 
37.28  * 

58.8       ^ 

58.35  ' 

26.9  It 

4.21     3 

66.0  ** 

56.92  ' 

57.0    4 

150 

59.2       ^ 
59.8       J 

58.39  4 

24.2  "7 

4-24     8 
4-32     ° 

62.9  3' 

56.98  I 

55-3    J 

25.0 

37.41 ,1 

58.49  ° 

21.3 '' 

59.6  11 

57.08  ° 

53-4  '' 

Dec.  4.9 

37-59  '! 

60.6       * 

58-64  '^ 

18.3  ^« 

4-46    4 

56.2  34 

5723  ^ 

51.4  '° 

22 

10 

20 

3« 

>9 

34 

20 

21 

14.9 

37-^^  „ 

61.6 

58.84 

15-2 

4-^5  „ 

528  „ 

57-43  ,, 

49-3  „ 

24.9 

38.08  '7 

62.8    " 

5909 ,' 

12.2  30 

4-90'^ 

49.6  f 

57.67  '^ 

47.1  ", 

34.9 

38.38  ^° 

64.2    '^ 

59.37 '" 

^  ..  28 
9-4 

5-X9  '^ 

46.5  ^' 

57.94  ^^ 

44.9" 

Sec  <i,  Tan  6 

1.033      -0.259 

1. 122         40.510 

1. 251            40.752 

1.007      40.117 

Mean  Place 

36-.095     47".58 

57'.695     36".95 

3'.854     75".64 

55'.937     66".75 

D>a,  Dm  a 

40.01          -O.OI 

-0,01             4O.02 

-0.02         40.03 

0.00          0.00 

D^d,  D^d 

-0.2 

-0.8           1 

-0.2 

-0.8 

-0.2 

-0.8       1 

-0.2 

-0.8 

[Eph  iiO 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


^  Seiyentlii. 

/i  Seiyentls. 

12  H.  Draoonis. 

Mean  Solar 

Mag.  3.7 

Mag.  4.3 

Mag.  3.6 

Mag.  5.1 

Dftte. 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Ascension. 

tion  N. 

Ascension. 

UonN. 

Ascension. 

tion  S. 

Ascension. 

tion  N. 

h       1 

n 

0 

* 

h       m 

0 

* 

h       1 

in 

e 

t 

h       m 

0      t 

■ 

15    42 

+  1541 

15  44 

+  18 

24 

15    45 

-   3 

9 

15   45 

+  6251 

If 

Jan.   0.9 

8 

6.22 

^  0 

37.8 

45-32 
4560  ^° 

35.1 

s 
0.09 

47.0 

_  0 

s 

^7-56  ^^ 

589 ,. 

10.9 

6.50 

20 

35-4 

24 

32.6 

25 

0.38 

29 

48.8 

18 

—  0 

17.98  ^' 

55-8  3' 

20.8 

6.81 

31 

33- 1 

23 

4591  ,, 

30.3 

23 

0.69 

31 

50.6 

18 

_  ^ 

18.45 1^ 

53.2  ^* 

30.8 

7.13 

32 

31.1 

20 

_  ^ 

4623  3' 

28.2 

21 

1. 01 

32 

52.2 

10 

18.97  ^^ 

51.1  " 

Feb.  9.8 

7.46 

ZZ 

295 

16 

46.56  ^l 

26.6 

16 

1.34 

33 

53.7 

15 

19.52  \\ 

49.6  ^\ 

32 

12 

32 

12 

32 

13 

55 

8 

19.7 

7.78 

28.3 

0 

46.88 

25.4 

8 

1.66 

55.0 

20.07 

48.8 

29.7 

8.09 

31 

27-5 

8 

47- 1 9  ^' 

24.6 

1.97 

31 

56.1 

II 

0 

20.61  ^** 

48.7  ! 

Mar.  10.7 

8.38 

29 

27.1 

4 

47-49  ,, 

24.3 

3 

.2.26 

29 

56.9 

8 

21.135^ 

49.3  * 

20.7 

8.65 

27 

27.2 

I 

47.76  ^^ 

24.4 

I 
6 

2.53 

27 

57.4 

5 

21.60  ^' 

Jk  0 

-^  ,-  12 

52.3         ^ 

306 

8.90 

25 

27.7 

5 

48.01  *5 

25.0 

2.78 

25 

57.6 

2 

22.02  ^j 

23 

8 

23 

10 

23 

I 

36 

23 

Apr.  9.6 

9-13 

28.5 

48.24  .„ 

26.0 

3.01 

57.5 

22.38 

54.6    .A 

19.6 

9.32 

19 

29.7 

12 

48.43    ' 

27.3 

13 

321 

20 
18 

57.3 

2 

22.67  ^^ 

^i   «    26 
57.2    ^^ 

29.6 

9.49 

17 

31. 1 

H 

48.60  '' 

28.8 

15 

3.39 

56.9 

4 

22.88  ^' 

60.1     ^9 

May  9.5 

9.62 

13 

32.6 

»5 

48-74  !^ 

30.5 

17 
18 

19 

3.54 

15 

56.4 

5 

23.02  ^\ 

63.2    ^; 

19.5 

9-73 

II 
7 

34-3 

17 
18 

48.84  '^ 

32.3 

3.66 

12 
9 

55.7 

7 
8 

23.08  \ 

66.3    3' 

31 

29.5 

9.80 

36.1 

• 

48.91 

34.2 

18 
18 
16 

3.75 

^ 
^ 

54.9 

8 

8 

23.06 

^9-4  ,„ 

June  8.4 

9.84 

4 

37.8 

17 
16 

48-95  t 

36.0 

380 

5 

54-1 

22.96  '^ 

72.4  ^° 

18.4 

9.85 

I 

39.4 

48.96  ' 

37.8 

3.83 

3 

53.3 

22.80  '^ 

75-'    I 

28.4 

9.83 

2 

40.9 

15 

48.94  ' 

48.88  * 

9 

39.4 

3.83 

0 

52.6 

7 

^^•57  ^^ 

77-5  !* 

July   8.4 

9.78 

5 
9 

42.2 

13 
12 

40.8 

14 

12 

3.79 

4 
6 

51.9 

7 
7 

22.28  ^9 

34 

79-5  ,6 

18.3 

9.69 

43-4 

48.79  „ 

42.0 

3.73 

51.2 

21.94. 

81. 1 

28.3 

9.58 

II 

44-3 

9 

mm 

48.68  " 

43.0 

10 

0m 

3.64 

9 

50.7 

5 

21.55  ^^ 

82.2  " 

mm 

Aug.  7.3 

945 

13 

45.0 

7 

48.54  \\ 

43.7 

7 

3.53 

I   I 

*  4 

50.2 

5 

A 

^'•'^L 

82.9  \ 

17.3 

9.31 

*4 
16 

45.4 

4 

48.39  ^ 
48.23  t 

44.2 

5 

3.40 

*3 

49.8 

4 

20.69  ^ 

83.0  » 

27.2 

915 

45-5 

I 

44.3 

I 

3.25 

15 

49.6 

2 

20.24  ^^ 

82.6  4 

16 

I 

17 

2 

15 

2 

45 

9 

Sept.  6.2 

8.99 

45.4 

48.06    , 

47.90 ;« 

44.1 

M 

3.10 

M         M 

49.4 

0^ 

19.79  ^ 

^^•7  ,^ 

16.2 

8.84 

15 

45.0 

4 

0 

43.6 

5 
8 

2.96 

14 

49.4 

0 

19.35  ^ 

80.3  '4 

26.1 

8.69 

15 

44.2 

8 

47.75 ,; 

42.8 

2.83 

13 

49.5 

I 

18.94 1' 

784  '' 

Oct.    6.1 

8.57 

12 

43.1 

XI 

47.62  '3 

41.7 

II 

2.73 

10 

49.8 

3 

18.57  f 

76-0  w 

16.1 

8.48 

9 

41.8 

13 

47-53    \ 

40.2 

15 

_  0 

2.66 

7 

50.3 

5 

18.26  ^' 

m^    /»    28 
73.2 

5 

17 

0 

18 

4 

6 

24 

31 

26.1 

8.43 

40.1 

47.48 

38.4 

2.62 

50.9 

18.02 

70.1     ,^ 

Nov.  5.0 

8.43 

0 

38.2 

19 

47.47        . 

36.4 

20 

2.62 

0 

51.8 

9 

17.86  'J 

66.6  35 

150 

8.47 

4 

36.1 

21 

47.50       ^ 

34.1 

23 

2.68 

0 

52.9 

II 

17.78  8 

62.9  ^l 

25.0 

8.56 

9 

33.8 

23 

47.59    ^l 

31.6 

25 

2.79 

II 

54.1 

12 

17-79 ' 

59-^  S 

Dec.   5.0 

8.71 

15 
19 

31.3 

25 
26 

47.73    ,J 

29.0 

26 

27 

2.94 

»5 
20 

55.6 

15 
16 

I  T 

»7-90  \\ 

55-3  % 

14.9 

8.90 

28.7 

_  ^ 

47.92 

26.3 

3.14 

57.2 

I8.II 

5^-5  _ 

24.9 

9-13 

23 

26.1 

26 

48.15    '^ 

23.6 

27 

3.39 

25 

58.9 

17 

18.40   ^? 

47.8  f^ 

34-9 

9.40 

27 

23.6 

25 

48.42        '       21.0 

20 

3.66 

27 

60.8 

19 

18.78    ^* 

44.5^^ 

Sec  <J,  Tan  6 

1.039      +0.28 

\\ 

1.053           +0.333 

1.002      -0.055 

2.193           +I.95I 

Mean  Place 

7'-57i     47".63 

46V666    45".57 

IV564     4x".6] 

[ 

I9'.333     76".56 

jy^  a,  D«  a 

-O.OI            -K).0] 

[ 

-0,01         +0.03 

[ 

0.00           0.0c 

\ 

-0.04         +0.07 

D^rf,  D«tJ 

-0.2 

-0.8 

-0.2 

-0.8 

-0.2 

-0.8 

-0.2 

-0.8 

[Eph  xa] 
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Mean  Solar 
Date. 


Jan.  0.9 
10.9 

20.8 

30.8 

Feb.  9.8 

19.7 
29.7 
Mar.  10.7 
20.7 
30.6 

Apr.  9.6 
19.6 
29.6 

May  9.5 

195 

29.5 
June  8.4 

18.4 

28.4 

July  8.4 

18.3 

28.3 
Aug.  7.3 

17.3 
27.2 

Sept.  6.2 
16.2 
26.1 

Oct.  6.1 
16.1 

26.1 

Nov.  5.0 

15.0 

25.0 

Dec.  5.0 

14.9 
24.9 

34-9 


€  Seipeiitis. 
Mag,  3.8 


Right 
AscensioxL 


Sec  6,  Tan  6 
Mean  Place 


D'^  a,  Du  a 


h       m 

24*27  ^3 

24.55 " 

24.86  3* 
25.17  ^^ 

25.49 11 

32 

25.81 
26.12  3^ 

26.41  ^9 

26.68  ^7 

26.93  II 
22 

27.15 
27.35 
27.52 
27.67 
27.78 

27.87 
27.92 

27.95 
27.94 

27.90 

27.83 
27.74 
27.62 

27.49 
27.34 

27.19 
27.05 
26.92 
26.81 
26.73 

26.69 
26.69 
26.74 
26.84 
26.99 

27.18 

^7-41  ,, 
27.68  ^7 


20 

17 

15 
II 

9 

5 

3 
I 

4 
7 

9 
12 

13 
15 
15 

14 

13 
II 

8 

4 

o 

5 
10 

15 
19 

23 


Decllna- 

lion  N. 


+   444 


24.3 
22.2 

20.2 

18.4 
16.8 

15.5 
14.6 

14.0 

13.7 
13.8 

14.2 
14.8 

15.7 
16.7 

17.8 

19.0 
20.2 
21.4 
22.5 

23.5 

24.4 

25.1 

25.7 
26.1 

26.4 

26.4 
26.3 

25.9 
25.3 
24.5 


21 
20 
18 
16 

9 
6 

3 
I 

4 

6 

9 
10 

II 

12 

12 
12 
II 
10 

9 

7 
6 

4 

3 
o 

I 

4 
6 

8 

II 


C  TSnm  Kinofis. 
Mag.  4.3 


13 
16 


23.4 
22.1 

20.5 

18.8  '7 

16.9  '^ 
21 


14.8 
12.7 
10.6  " 


21 


1.003       40.083 
25",683     3i".63 


0.00 
-0.2 


0.00 
-0.8 


Right 
Ascenaion. 


h 
15 


m 

47 


7.48 
8.24 
9.14 
0.14 
1. 21 

2.31 

3.41 
4,46 

5.42 
6.26 

6.96 

7.50 
7.86 

8.04 

8.04 

7.86 

7.50 
6.99 

6.33 
5.54 


76 

90 

100 

107 

no 


no 

105 
96 

84 
70 

54 
36 
18 
o 
18 

36 

51 
66 

79 
90 


98 


4.64 
3.66 
2.61  ^^5 

1.52^°^ 
0.41 


9.32 
8.26 

7.27 
6.37 
5.57 

4.91 

4.42 
4.10 

3.98 
4.06 


III 
109 

106 

99 
90 

80 

66 

49 
32 
12 
8 
28 


5.45   ^ 


Declina- 
tion N. 


+  78    3 


37.8 

34.9 

32.4 

30.5 
29.2 


29 
25 
19 
13 

6 


28.6 

28.7  I 

29.5 

30.8  '3 

32.7  '^ 
24 

37.8  ^7 

40.8  3° 

43.9  '' 
47.1 


/3  Triang.  Aust. 

Mag.  3.0 


Right 
Aacendon. 


32 
31 


50.2 

53.1 

55.7 
58.0 

59.9 

61.4 
62.4 
62.8 
62.8 
62.2 

61.2 

59.6 

57.5 
55.0 

52.1 

48.9 

45.4 
41.7 
37.9 
34.1 

30.4 
26.9 

23.7 


29 
26 

23 
19 

15 

10 

4 
o 

6 

10 

16 
21 

25 
29 

32 

35 
37 
38 
38 
37 

35 
32 


4.835       +4-730 
io".7i4    56".3i 


-0.10 
-0.2 


40.17 
-0.8 
[Bpb  »] 


h 
15 


m 

47 


s 
19.18 
19.74 
20.35 
20.99 
21.64 


56 
61 

64 
65 
65 


63 
60 

56 


22.29 
22.92 

23.52 
24.08 

24.60  ^l 
48 

25.08 

25.50  ^^ 
25.86 

26.15 

26.37 


36 

29 
22 

16 


26.53 
26.61 

26.61 

26.54 

26.40 


8 
o 

7 

14 
21 


27 


26.19 
25.92 
25.61  ^' 
25.26  ^^ 
24.89  37 


24.52 
24.16 

23.83 

23.55 

23.35 

23.23 
23.21 
23.29 
23.48 
23.76 


37 

36 

33 
28 
20 
12 

2 
8 

19 
28 

38 


24.14 
24.61  ^7 
25.14  ^3 


Declina- 
tion S. 


-63     9 


293 
28.5 

28.2 

28.3 

28.8 

29.7 

31.0 
32.6 

34.5 
36.6 

38.9 
41.4 

43.9 
46.6 

49.2 


8 

3 
I 

5 
9 

13 
16 

19 
21 

23 

25 

25 

27 
26 

26 


A.  Librae. 
Mag.  5.1 


Right 
Ascenaion. 


25 

23 
21 


51.8 

54.3 
56.6 

60.6 '9 
15 

62.1 
63.2 
64.0 

64.3 
64.2 


63.7 
62.7 

61.3 

59.6 

57.6 


II 
8 

3 

I 

5 


10 

14 

J7 
20 

22 


55-4  ,, 

53.1  II 
50.8  ^3 

48.6  " 
46.5 


21 
18 


44.7 
43.3 
42.3 


10 


2.215   -1.976 

22".722   36". 14 


40.04 
-0.2 


-0.07 
-0.8 


h   m 

15  48 

8 

1.69 
2.00 

2.33 
2.67 

3.02 


3.36 

3.69 
4.00 

4.29 
4.56 

4.81 

5.04 
5.23 
5.40 

5.54 

5.64 
5.71 
5.75 
5.75 
5.72 

5.66 

5.57 
5.46 
5.32 
5.17 


31 

33 
34 
35 
34 


33 

31 
29 

27 
25 

23 

19 

17 

14 
10 

7 

4 
o 

3 
6 

9 
II 

14 

15 
16 


5.01 
4.86  '5 

4.73  '' 
4.62 

4.54 


II 
8 

3 


4-51 

4.53 
4.60 

4.71 
4.87 

5.08 

5.34 
5.64 


2 

7 
II 

16 

21 

26 
30 


Declina- 
tion S. 


-1954 


18.8 
19.9 
21. 1 
22.4 

23.7 

24.9 
26.1 

27,2 

28.2 

29.0 

29.7 

30.3 
30.8 

31.2 

31.5 

31.7 

31-9 
32.0 

32.0 

32.0 

31.9 
31.8 
31.6 

31.4 
31. 1 

30.7 

30.3 
29.9 

29.5 
29.2 

29.0 
28.9 
29.0 
29.2 
29.6 

30.2 
31.0 
32.0 


II 

12 

13 

13 
12 

12 

II 

10 

8 

7 

6 

5 

4 

3 

2 

2 
I 
o 
o 
I 

I 

2 
2 

3 

4 

4 
4 
4 

3 

2 

I 
I 

2 

4 
6 

8 
10 


1.063       -0.362 
I3'.364     I7".33 


40.0I 

-0.2 


-0.0 1 
-0.8 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 

Y  Seiyentis. 

Mag.  3.9 

It  SooipU. 

Mag.  3.0 

€  Coroiue  BoreaUs. 

Mag.  4.2 

(f  SootpU. 
Mag.  2.5 

Date. 

Right 
Ascension. 

Declina- 

Uon  N. 

• 

Right 
Ascension. 

Declina- 
tions. 

Right 
Ascension. 

Declina- 
tion N. 

Right 
Ascension. 

Declina- 
tion  S. 

h       xn 

0        * 

h       xn 

0 

* 

h       m 

0       * 

h       m 

0       1 

15     52 

+  1556 

m 

15    53 

-2551 

15  53 

+  27     7 

15  55 

—  22  22 

Jan.   0.9 
10.9 
20.8 
30.8 

Feb.  9.8 

22.15  ^^ 
22.45  ^° 
22.77  ^^ 
23.09  J^ 

43-7  ,6 
41. 1 

38.8  *3 
36.8  ="> 
35.x  - 

s 

2972 

30.04  ^* 

30.38  34 
30.74  :^ 

35 

41.8 
42.6 

43.5 
44.6 

45.7 

8 

9 
II 

11 

12 

55-49  1° 
55-80  3' 

56.13  " 

56.47  ^* 
33 

43.3  ,8 

40.5  „ 
38.0  »5 

35.9  " 
34.2  11 

5.88 
6.193' 
6.52  33 

6.86  34 

7.21  35 

35 

20.4 

21.4  '° 

22.4  '° 

23.6  " 

24.8  " 
12 

19.7 

29.7 

Mam  0.7 

20.7 

23.72  ^"^ 

24.02  '^^ 
28 

24.30 ;° 

33.8    g 
33-0    ° 
32.6    4 
32.6    ° 

31-45  „ 
31.80^5 

32.13  33 
32-44  ^„ 

46.9 
48.1 

49-3 
50.4 

12 
12 
II 

56.80 
57.12  3* 

57-43  11 
57-72    9 

33-0 

32-3     7 
32.1     ^ 

32-4    f 

7.56 

7-90^1 
8.22  3=" 

36 

26.0 

27.1  " 

28.2  " 
29.2  '» 

30.6 

24-55  ^ 

23 

33-0    J 

32-73  ,^ 

51.4 

10 
9 

57-99  J 

33.3  ,5 

30-1  I 

Apr.  9.6 
19.6 
29.6 

May  9.5 

*4-78  ,„ 
24.98  '° 
25.16  '^ 
25.31  If 

33.8  ,, 
34-9    ' 
36.3    * 

37.9  ! 

32-99 
33-23  ,7 

33-44  ' 
33-62    8 

52.3 
53.2 

54.0 

54.7 

9 

8 

7 
6 

6 

58.23  „ 

58-44  " 
58.61  '7 

58.75  ;^ 

34-6 
36.2  •* 

38.1  '9 

40.2  " 

9.06 

9.29  '3 

21 

9.68  '* 

30.9  , 

31.6    7 
32.1    5 
32.6    I 

19.5 

25.42  '\ 

39-^  Is 

33-77  ;f 

55-3 

58.86 " 
7 

4^-5  '^ 
23 

9.82  '4 

12 

33-x    ^ 

295 
June  8.4 

18.4 

28.4 

July  8.4 

25.50    , 
2555    \ 

25.55    . 
25.50    \ 

41.4 

43.1 !; 

44-8 '7 

46.3  '5 

47.6  '3 
12 

33.88 
33-96    ° 
34.01    5 

34-02 
33-99    ^ 

55.9 

56.4 
56.8 

57.1 
57.4 

5 
4 
3 

3 

2 

58-93 , 

58.97  ;^ 
58.97  I 

58.93  * 

58.86  7 
10 

44-8,, 
47-0  " 

21 

51-0  ' 

52.7  '7 

15 

9.94      g 
10.02 

io.o6    4 
10.07    ' 

10.05  ^ 

33-4    , 
33-7    I 
33-9    ' 
34-1    * 
34-2    ^ 

18.3 

28.3 

Aug.  7.3 

17-3 
27.2 

""^•^  ,0 
25.32 

25.19  '-> 

25.05  1^ 

24.89  '^ 
17 

48.8 
49.8  " 

50-5  ; 

50.9  , 
51.0  1 

33-92 

33.83  ,9 

33.71 

33-57  1^ 

33-41  '^ 
17 

57.6 
57.6 
57.6 
57.4 
57.1 

0 
0 

2 

3 
4 

58.76 ,, 
58.63  3 
58.48  '5 

58-31  '7 

58-13  '* 
19 

54-2 
1 1 

55-3 " 
56.1  I 
56.6  5 

56.7 ; 

9.99 
9.90 ' 
9.78 " 
9.64  [I 

34-2 
34-2    ° 
34-1 
33-9    , 
33-6    3 

Sept.  6.2 
16.2 

2472  ,, 
24-56  ^ 

50.9  , 

50.5  : 

49.7  „ 

48.6  " 

33-24    - 
33-08  '^ 

56.7 
56.3 

4 

57.94  -8 
57.76    f 

56.4  - 

55-8  .0 

9.33  „ 
9.18  '5 

33.3         . 
32.9       ^ 

26.1 
Oct.   6.1 

24.42  ,J 
24.29    3 

32.94 ': 
32.82  - 

55.8 
55-2 

5 
6 

6 

6 

57.59    7 
57-44  \l 

54» : 

53-4  \; 

9.04    * 
8.92  " 

32.4       f 
32.0      ^ 

16.1 

24.19  ^l 

47-3  W 

32.73  : 
4 

54.6 

57-32  'J 

51-7  '7 

21 

8.83    9 

4 

31.6       4 

4 

26.1 

Nov.  5.0 

15-0 

24.13    , 
24.12 

24.15    g 
24.23 

24.37  ;j 

45.7  ,„ 

43.8  *' 
41.6  « 

32.69 
32.70  ' 
32.76  ^f 

540 
53.6 

53.3 

4 
3 

57-24    , 
57.21     3 

57-23    , 

49.6 
*7-^  26 

44-6 'g 
41.8  '^ 

38.8  30 
31 

8.79  , 

8.80  ' 

8.86    ^ 

31.2 

30.9  , 
30.8 

25.0 
Dec.  5.0 

39-3  ,^ 
36.8  *5 

27 

32.87 " 

17 

33-04  IJ 

53.2 
53.2 

I 
0 

2 

57-30    ' 
12 

57-4^  ,8 

0  ?^  '^ 

22 

30.9  - 
31.1  , 

14.9 

24.56 

3^-5  '! 
28.9  ^6 

33-27  „ 

53.4 

57.60 

35-7  „ 

9.61  ^^ 
9.90  ^9 

31.5  , 

24.9 
34.9 

24.78 " 
25.04  ^"^ 

33-54  J 
33-84  3" 

53.8 
54-5 

4 
7 

57.82  " 
58.08  '^ 

32-7  f° 
29.8  »9 

32.2  ' 
33.1  9 

Sec  <5,  Tan  6 

1.04.0        -K>.286 

I.I  I  I            -0.485 

1. 124      40.512 

1. 081      -0.412 

Mean  Place 

23'-258     53"-62 

3I-.524    4i".3; 

r 

56*597     55".59 

7'.620    19". 12 

D>a,  D»a 

-o.oi         40.01 

-K).OI            -0.02 

y 

9 

-0.01            4O.02 

40.0I            -O.OI 

Difr  S,  Dm  i 

-0.2 

-0.8 

-o.a 

-0.9 

-0.2 

-0.9      1 

-o.a 

-0.9 

[Eph  xa] 
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0  Diaoonis. 

/3  ScorpU. 

K  HercvllB. 

<ft  HercQlis. 

Mean  Solar 

Mag.  4.1 

Mag.  2.9 

Mag.  5.3 

Mag.  4.3 

Date. 

RiRbt 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Ascension. 

tion  N. 

Ascension. 

tion  S. 

Ascension. 

tion  N. 

Ascension. 

tion  N. 

h      m 

e          » 

h      m 

• 

» 

h 

m 

e         » 

h       m 

0       * 

16     0 

+  5847 

16     0 

-1933 

16 

4 

+  17  16 

16  5 

+45    9 

Jan.   0.9 

12^58  ,. 

43.2 

s 

'7-31  ,^ 

57.1 

8 
4.67 

39-7  ,. 

58.25  ,„ 

39.6 

10.9 

12.94  ^° 

40.0  3^ 

17.61  30 

58.2 

II 

4.94 

27 

37.2  '5 

58.55  ^° 

36.5  ^\ 

20.8 

13.35  ;, 

37-3 ,; 

17.93  l^ 

59.3 

XI 

5.24 

30 

34.9  \\ 

58.89  34 

33-7  !* 

30.8 

13.80  ^l 

35-1  " 

18.27  34 

60.5 

12 

5.55 

31 

32.8  " 

59.26  37 

31-4  ^i 

Feb.  9.8 

14.28  ^^ 

33-4  11 

18.61  34 

61.7 

12 

5.87 

32 

31.1  '7 

59.64  ^ 

29.6  '« 

50 

10 

34 

12 

32 

13 

39 

12 

19.8 

14.78 

32.4       . 

'^•95  ,, 

62.9 

6.19 

298    „ 

60.03    » 

28.4      ^ 

29.7 

15.27  2^ 

32.1        3 

19.28  ^3 

64.0 

II 

6.51 

32 

8 

29.0  ° 

60.41  3« 

27.8      ^ 

Mar.  10.7 

15.74  y. 

324    ,^ 

19.60  32 

65.0 

xo 

6.81 

30 

28.6  * 

60.78  37 

27.9       ' 

20.7 

16.18  ^^ 

334    ° 

19.90  3° 

659 

9 

7.09 

28 

28.7  ' 

61.13  35 

28.6    7 

30.6 

16.58  ^° 

34 

35.0  '^ 
ai 

20.18  'f 
26 

66.7 

8 
6 

7.35 

26 

24 

29.2  ^ 
9 

^^•45  V. 

29.9  '^ 
17 

Apr.  9.6 

^^•92 

37-1  ,c 

20.44 

67.3 

7.59 

3°-^  „ 

^^■73  „ 

31-6  ., 

19.6 

17.21 11 

20.67  ^ 

67.8 

5 

7.80 

21 

31.3  " 

^'•98  '^ 

33.8  " 

29.6 

^743 " 

20.88  " 

68.2 

4 

7.99 

19 

32.8    5 

62.18  '° 

36-3  !^ 

May  9.5 

17.59  'I 

45.4  ^° 

21.05  '7 

68.5 

3 

8.14 

15 

34-5  \l 

62.33  1^ 

39-^  J 

195 

17.68  I 

48.6  3^ 

21.20  ^ 

68.7 

2 

8.26 

12 

36.3  '" 

62.44    ' 

41.9 

2 

31 

12 

2 

9 

»9 

6 

29 

29.5 

17.70 

5^-7  ,„ 

21.32 
21.40    ° 

68.9 

8.35 

6 

38-^  ,8 
40.0; 

62.50 

44.8, » 

June  8.5 

17.66  ^ 

57.5  ll 
60.1  '^ 

69.0 

I 

8.41 

62.52     ^ 

47-6    ! 

18.4 

^7.55 ' 

21.45  : 

69.1 

I 

8.44 

3 

62.49    I 
^^41   ,^ 

50.3  \l 

28.4 

17.38  \i 

21.47  ^ 

69.1 

0 

8.43 

I 

43.5  \\ 

52.7  't 

July  8.4 

1715  '3 
27 

^-3  ;^ 

21.45  ^ 

69.1 

0 

I 

8.38 

5 
7 

45.0  '5 
13 

62.29  " 
16 

.--   ^    22 

54-9  ,8 

18.3 

16.88 

64.1 

21.40 

69.0 

8.31 

46.3  .. 

^2- '3  _ 

56.7    , 

28.3 

16.56  f 

65.4  '^ 

21.31  9 

68.9 

I 

8.21 

10 

T  I 

47-4  " 

61.93  ! 

58.1  '4 

Aug.  7.3 

16.21 35 

66.3  ^ 

21.20 

68.8 

X 

8.08 

13 

48.2    \ 

^'•71 " 

59.1  '! 

17.3 

15.83  f 

66.7  ^ 

21.06  ^^ 

68.6 

2 

7-93 

15 

_  ^ 

48.7    \ 

61.46  ^5 

596    5 

27.2 

15.44  ^„ 

66.6    ' 

20.91  ^5 

68.3 

3 

7-77 

16 

49.0   : 

61.20^^ 

59-7    * 

40 

6 

15 

3 

17 

I 

27 

4 

Sept.  6.2 

^5-04  ,„ 

66.0 

20.76 
20.60  '^ 

68.0 

7.60 

48.9    , 

60.93  ,, 

59-3 

16.2 

14.65  39 

63.2     J 

67.6 

4 

7.43 

17 

_  ^ 

48.5    4 

60.66  ^7 

58.4    ' 

26.2 

14.28  37 

20.46  '^ 

67.3 

3 

7.27 

16 

47-9  ,J 

60.41  ^5 

57.1  '^ 

Oct.   6.1 

^3-95  f^ 

61.I  " 
58.5  f 

20.34  " 
20.26  * 

67.0 

3 

7.14 

13 

46.9   ° 

60.19 

55.4  '^ 

16.1 

13.66  »9 

66.7 

3 

7.03 

II 

45.6  '3 

60.00 '9 

53.2  " 

23 

29 

5 

2 

7 

16 

15 

26 

26.1 

13.27  '* 

55.6 

20.21 

66.5 

6.96 

44.0 

59.85    ^ 

50.6 

Nov.  5.0 

52.3  ^^ 

20.21  ° 

66.4 

I 

6.93 

3 

42-1  !' 

59.76    9 

47.6   30 

150 

13.18    9 

48.8  35 

20.26  5 

66.4 

0 

6.95 

2 

40.0  " 

59.72    \ 

44.4   ^,: 

25.0 

13.18    ° 

20.37 " 
20 

66.6 

2 

7.02 

7 

37.6  \\ 

59.75     ^ 

41.0  34 

Dec.  5.0 

13.26    * 
«7 

67.0 

4 
6 

7.14 

12 

17 

35-'  a6 

59.84  ^\ 

^'■*  L' 

14.9 

'3-43  „ 

37-5    . 
33.9  ll 

20.73  „ 

67.6 

8 

7.31 

3*-5  „ 

60.00 

33.9 

24.9 

13.68  '5 

20.98  ^5 

68.4 

7.52 

21 
26 

^9-8    I 

60.22  " 

30.4  33 

34.9 

14.00  ^ 

30.5  ^"^ 

21.27  ^^ 

69.4 

10 

7.78 

27.2 

60.49  ^7 

27.1  33 

Sec  <f ,  Tan  6 

1.930           +1.651 

1. 061    -0.355 

1.048      40.3x1 

1.418       +1.006 

Mean  Place 

14».370     60".  10 

I9"023     54".92 

I 

6'.ii2     50"  .07 

59'.«i5     54".74 

ly^a,  D«a 

-0.04         +0.06 

+0.OX         -0.01 

-O.OI            +O.OX 

-0.02         +0.03 

1^6,  D^6 

-0.2 

-0.9      1 

-0.2 

-0.9 

-0.2 

-0.9           1 

-0.2 

-K>.9 

[Eph  la] 


APPARENT  PLACES  OF  STARS,  1912 


417 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.  0.9 
10.9 
20.8 

30.8 

Feb.  9.8 

19.8 
29.7 
Mar.  10.7 
20.7 
30.6 

Apr.  9.6 
19.6 
29.6 

May  9.5 

19.5 

295 
June  8.5 

18.4 

28.4 

July  8.4 

18.3 

28.3 

Aug.  7.3 

17.3 
27.2 

Sept.  6.2 
16.2 
26.2 

Oct.  6.1 
16.1 

26.1 
Nov.  5.0 

150 
25.0 

Dec.  5.0 

14.9 
24.9 

34.9 


Groombridce  8890. 

Mag.  5.4 


Right 
Ascension. 


Sec<J,Tan<J 
Mean  Place 


T>4f  ^,  D«  6 


h 
16 

s 
2.40 
2.84 
3.36 

3-94 
4.56 

5.20 

5.84 
6.46 

7.04 

7.57 

8.03 
8.41 
8.69 
8.88 
8.97 

8.97 
8.87 
8.68 
8.40 
8.05 

7.63 

7.15 
6.62 

6.06 
5.48 

4.89 
4-32 
377 
3.27 
2.83 

2.46 
2.18 
2.00 
1.94 
1.99 

2.15 
2.42 

2.80 


m 

6 


44 
52 

58 
62 

64 

64 
62 

58 

53 
46 

38 
28 

19 

9 
o 

10 

19 
28 

35 
42 

48 

53 
56 
58 
59 

57 
55 
50 

44 
37 

28 

18 

6 

5 
16 

27 
38 


Declina- 
tion N. 


+  68  2 


13.1 
9.9 
7.1 
4-9 
3.3 

2.4 
2.1 

2.5 
3-5 
5.1 


32 
28 
22 
16 

9 

3 

4 
10 

16 

22 


26 


7.3 

12.8  ^9 
31 


15.9 
19.1 

22.3 

25.3 
28.2 

30.8 

33.0 

34.8 
36.2 

37-1 
374 
37.3 

36.6 

35.4 

33.7 
31.6 

29.0 

26.0 
22.7 
19.1 

153 


32 
32 

30 
29 
26 
22 
18 

14 

9 

3 
I 

7 

12 

17 
21 

26 
30 

33 
36 
38 
38 
38 


S^  Apodls. 

Mag.  4.8 


Right 
Ascension. 


7-7 
4.0 

0.6  34 


37 


2.674       +2.480 
4*.709    3o".53 


1912- 


-0.06 
-0.2 

27 


+0.08 
-0.9 


h 
16 

s 

1.59 
2.69 

3-91 
5.21 
6.56 


m 

7 


no 

122 
130 
135 
137 


136 


7.93 

0.61  '^l 
1.87"^ 
3.05 


118 
107 


Declina- 
tion S. 


-7828 


4.12 

5.07 

5.88 

6.54 
7.04 

7-37 

7-53 

7.51 

7-31 
6.94 

6.42 
5.76 
4.98 
4.12 
3.20 

2.26 

1-35 
0.50 

9.76 

9.16 

8.73 
8.50 

8.49 

8.70 

9.14 


95 
81 

66 

50 

33 

16 

2 
20 

37 
52 

66 

78 
86 
92 

94 

91 

85 

74 
60 

43 

23 
I 

21 

44 
65 


9-79 
10.63 

11.64'°' 


84 


26.4 
24.8 

23.7 
23.1 
23.0 

23.4 
24.2 

25-5 
27.2 

29.3 

31.6 

34-2 

37.1- 
40.1 

43.2 

46.3 
49.4 
52.3 
55.1 
57.6 


16 

II 

6 

I 

4 

8 

X3 

17 
21 

23 

26 
29 
30 
31 
31 

31 

29 
28 

25 
21 


18 


59.7 
61.5 
62.8  '3 

63.6 
63.9 


63.6 
62.8 
61.5 

59.7 
57.5 


d  Ophiuclil. 

Mag.  3.0 


Right 
Ascension. 


8 

13 
18 

22 
25 


55.0 
52.3 

494 
43.8  II 


27 

29 
29 


41.2 
39.0 
37.1 


26 


22 
19 


5.007      -4.906 

9' 463     32".9i 


+0.1 1         -0.16 
-0.2  -0.9 

[Eph  12] 


h 
16 

8 

42.39 
42.66 

42.96 

43.27 

43.59 

43.91 
44.22 

44.52 
44.80 

45.07 


45.32 

45.54 

45.74 

45.91 
46.05 

46.16 
46.24 
46.29 
46.31 
46.29 

46.24 
46.16 
46.05 

45.92 
45.78 

45.63 
45.48 

45.34 
45.22 

45.13 

45.07 
45.06 

45.09 

45.17 

45.31 

45.49 
45.71 
45.97 


m 

9 


27 
30 

31 
32 
32 

31 
30 
28 

27 
25 

22 
20 

17 

14 
II 

8 

5 

2 

2 
5 

8 
II 

13 
14 
15 

15 

14 
12 

9 
6 

I 

3 
8 

14 
18 

22 
26 


1.002 
43"-949 


Declina- 
tion S. 


-328 


(T  Cor.  Bor.  seq, 
Mag.  5.8 


Right 
Ascension. 


12.3 
14.0 

15.7 

17.3 
18.7 

19.9 
20.9 
21.7 
22.1 
22.3 

22.3 
22.0 

21.5 
20.9 

20.1 

9.3 
8.5 

7-7 
6.9 
6.2 

5.5 

4.9 

4.4 
4.0 

3.7 

3.5 
3.5 
3.6 

3.9 
4.3 

4.9 

5.7 
6.7 

7.9 
9.3 

20.8 
22.4 
24.1 


17 

17 
16 

14 
12 

10 
8 

4 

2 

o 

3 

5 
6 

8 

8 

8 
8 
8 

7* 
7 

6 

5 

4 

3 

2 

o 

I 

3 

4 
6 

8 
10 
12 

14 
15 

16 
17 


-0.061 
6".  16 


h 
16 


m 
II 


0.00 
-0.2 


0.00 
-0.9 


s 
21.46 

21.73 
22.04 

22.37 
22.71 

23.06 
23.40 

23-73 
24.04 

24.33 


27 
31 

33 
34 
35 

34 

33 

31 

29 
26 


24.82  II 
25.02  ^'^ 
25.18 
25.30 


20 

16 

12 

8 


25.38 
25.42 
2542 
25.38 
25.31 


4 
o 

4 

7 
II 


25.20 
25.06  ^^ 
24.89 
24.69 
24.48 


17 
20 

21 

21 


24.27 
24.06 

23.85 
23.67 

23.52 

23.41 
23.34 
23.33 
23.37 
23.47 

23.62 
23.82 
24.07 


21 
21 
18 

15 
II 

7 
I 

4 
10 

15 

20 
25 


Declina- 
tion N. 


+  34  4 


391 
36.1 

33-4 
31.1 
29.3 

28.0 

273 

27.2 

27.6 
28.6 


30 

27 

23 
18 

13 

7 
I 

4 
10 

14 


18 
21 

24 


30.0 
31.8 

33-9 

^'■*  .6 
44.0 

46.4  '* 

48.7  '3 

50.7  '° 

17 
52.4 

53-8  11 

54.8  '° 

554 
55.6 


6 

2 
2 


55.4 
54.8 
53.8 
52.3 
50.4 


6 
10 

15 

19 

22 


25 
28 


48.2 

45.7 
42.9 

39.8  3^ 
36.6  32 

33 

33.3 
30.0  33 

26.9  31 


1.207   +0.677 
22'.959  52".46 


-0.02 
-0.2 


+0.02 
-0.9 


418  APPARENT  PLACES  OF  STAES,  1912, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.  0.9 
10.9 
20.8 
30.8 

Feb.  9.8 

19.8 

29.7 

Mar.  10.7 

20.7 

30.7 

Apr.  9.6 
19.6 
29.6 

May  9.5 

195 

29.5 
June  8.5 

18.4 

28.4 

July  8.4 

18.4 

28.3 

Aug.  7.3 

173 
27.2 

Sept.  6.2 
16.2 
26.2 

Oct.  6.1 
16.1 

26.1 

Nov.  5.1 

15.0 

25.0 

Dec.  5.0 

14.9 
24.9 

34-9 


Sec  «J,  Tan  6 
Mean  Place 


y^  Nomue. 
Mag.  4.1 


Right 
Ascension. 


h 
16 


m 
13 


8 
2.20 
2.60  ^° 

3.04 
3.50 

3.97 


44 
46 

47 
48 


47 
45 


4-45 
4.92 

5-37 
5.80  ^3 

6.21  ^\ 

6.59 

6.93 
7.24 

750 
7.72 


34 

31 
26 

22 
17 


7.89 
8.01 
8.08 
8.09 
8.05* 


12 

7 
I 

4 
10 


7.95 
7.81 

7.63 
7.18  ^3 


14 
18 

22 


6.93 
6.68 

6.45 
6.25 

6.09 

5.99 
596 
6.cx> 
6.12 
6.31 

6.57 
6.89 

17.27 


25 

25 

23 
20 

16 

10 

3 

4 
12 

19 
26 

32 
38 


Declina- 
tion S. 


-4956 


23.3 
22.8 

22.6 

22.7 

23.1 

23.8 
24.8 

25.9 

27.3 
28.8 


5 

2 

I 
4 
7 

10 
II 

14 
15 
17 


30.5 
32.2 

340 
37.8  \l 


17 
18 

19 


39-7 
41.5 
43.2 
44.8 
46.2 

47.4 
48.4 

49.1 

49-5 
49.5 

49.2 

48.5 
47.6 

46.4 

450 

43.4 

41.7 
40.0 

38.4 
36.9 

35-6 
34.6 
33.9 


19 

18 

17 
16 

14 
12 

10 

7 

4 
o 

3 

7 

9 
12 

14 
16 

17 

17 
16 

15 
13 

10 

7 


1.554       -1. 1 89 
I4".835     26".oi 


+0.03 
-0.2 


-0.04 
-0.9 


19  Une  XinoriB. 

Mag.  5.5 


Right 
Ascension. 


h 
16 


m 
13 


8 

1573 
16.32 

17.03 

17.85 

18.75 

19.70 
20.66 

21.59 
22.46 

23.25 

23.94 
24.50 

24.92 

25.18 

25.29 

25.24 
25.04 

24.69 

24.21 

23.61 

22.90 
22.09 

21.22 
20.29 

19.34 

8.37 
7.42 

6.52. 

5.67 
4.91 

4.27 

3.76 

3.39 
3.18 

3.15 


59 

71 
82 

90 
95 

96 

93 

87 

79 
69 

56 
42 
26 
II 

5 

20 

35 
48 
60 

71 

81 

87 
93 
95 
97 

95 
90 

85 
76 

64 

51 

37 
21 

3 
15 


3-^"  48 
4.10  4» 


Declina- 
tion N. 


+  76    5 


40.6 

37.4 
34-7 
32.5 
30.9 

29.9 
29.6 
30.0 

31.0 
32.6 

34.8 

37.4 

40.3 

43.4 
46.6 


32 

27 
22 

16 

10 

3 

4 
10 

16 

22 

26 

29 
31 
32 
31 

49.7  _^ 

52.8  3' 

55.7  '^ 

58.3 
60.5 


26 

22 
18 


62.3 

63.7 
64.6 

65.0 

64.9 

64.2 
63.0 
61.4 

59.3 
56.7 

53.8 

50.5 
46.9 

43.2 

39.4 


14 

9 

4 
I 

7 

12 
16 
21 
26 

29 

33 
36 

37 
38 

37 


35.7 
32.0 
28.6  34 


37 


4.162       •I-4.040 
I9».i62     58"  .06 


-o.io         +0.12 
-0.2  -0.9 

[Bph  xa] 


€  Ophiudii. 

Mag.  3.3 


Right 
Ascension. 


h   m 
16  13 

8 
38.22 

38.50  '^ 

38.79  \\ 

39.42  3^ 
32 

39.74  ^, 
40.06  '^ 

40.36 

40.65 

40.92 


30 

29 
27 

25 


41.17 
41.40 
41.60 

41.77 
41.92 

42.04 

42.13 
42.18 

42.20 

42.18 


23 
20 

17 

15 
12 

9 

5 

2 

2 
4 


8 
II 


42.14 
42.06 

41.95 
41.82  '3 

41.68  '^ 


41.53 
41.38 

41.24 

41.12 

41.02 


15 

15 

14 
12 

10 

6 


40.96 

40.94     \ 

40.97     I 

41.05 
41.18  '3 
^  18 

41-36 
41.58  " 
41.84 


26 


Declina- 
tion S. 


-428 


49.2 

50.9 
52.5 
54.1 
55.5 

56.7 
57.7 
58.4 
58.9 
59.1 

59*1 
58.8 

58.3 
57.7 
57.0 

56.3 
55.5 
54-7 
54.0 

53.3 

52.6 
52.0 
51.6 
51.2 

50.9 

50.7 
50.6 

50.7 
50.9 
51.3 

51.8 
52.6 

53.5 
54.6 

55.9 

57.3 

58.9 
60.5 


17 
16 

16 

14 
12 

10 

7 

5 

2 
o 

3 

5 
6 

7 
7 

8 
8 

7 
7 
7 

6 

4 
4 

3 

2 

I 
I 

2 

4 
5 

8 

9 

II 

13 
14 

16 
16 


1.003       -0079 
39V8II     43". 22 


0.00 
-0.2 


0.00 
-0.9 


<f  ScoipU. 

Mag.  3.1 


Right 
Ascension. 


h 
16 


15 


8 

4^-35  ,^ 
48.65  3° 
48.98  33 

49.33  l\ 

49.68  35 

35 

50.03 

50.38 
50.72 
51.04 

51.34 


51.62 

51.87 
52.10 

52.31 
52.48 

52.62 

52.72 

52.79 
52.82 

52.81 

52.76 
52.68 

52.57 

52.43 
52.27 

52.11 

51.94 
51.78 

51.65 

51.55 

51.49 

51.47 

51.51 
51.60 

51.75 

51.95 
52.20 

52.48 


35 
34 
32 
30 
28 

25 

23 
21 

17 
14 

10 

7 
3 
I 

5 
8 


4 
6 

6 

7 
6 

3 
o 

6 


4 

9 

15 
20 

25 
28 


Declina- 
tion S. 


-25  22 


58.5 
59.2 
60.0 
60.9 
61.8 

62.8 
63.8 
64.8 

65.7 

66.6 

67.3 
68.0 

68.7 

69.3 
69.8 

70.2 
70.6 
71.0 

71.4 
71.6 

71.8 
71.9 
72.0 
71.9 
71.7 

71.4 
71. 1 

70.7 
70.2 

69.6 

69.2 
68.8 
68.5 
68.3 
68.2 


7 
8 

9 

9 

10 

10 
10 

9 
9 

7 

7 

7 
6 

5 

4 

4 
4 

4 

2 


I 
I 
I 

2 

3 

3 

4 

5 
6 

4 

4 

3 

2 

I 

2 


68.4 
68.8    4 

69.3    ^ 


1. 107       -^-474 
50V2I3    56".69 


+0.01 
-0.2 


L02 
•9 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


r  HeroQlis. 

y  HeroQllB. 

y  Apodis. 

17  Ursae  IClnoris. 

Moan  Solar 

Mag.  3.9 

Mag.  3.8 

Mag.  3.9 

Mag.  5.0 

Date. 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Ascension. 

UonN. 

Ascension. 

tion  N. 

1 

Ascension. 

tion  S. 

Ascension. 

tion  N. 

h       m 

e           * 

h       m 

0 

h       m 

0        t 

h       m 

0       t 

16     17 

+  4630 

16     18 

+  I92I 

16      I 

9 

-7841 

16      19 

+  75  57 

Jan.    0.9 

8 

^5-8  „ 

0.76 

22.0     , 

8 
46.97 

#% 

59-5 

8 
60.17 

13.5 . 

10.9 

4.38  'I 

62.6  3=* 

1.02  '^ 

19.4  '^ 

48.05 

108 

57.8  '7 

60.72    11 

10.3  ^i 

20.8 

4-71   ,fi 

59-7  11 

I.30  f 

17.0  ^4 

49.26 

121 

56.5  'I 

J-                 00 

^'•40  °° 

7-5  ll 

30.8 

5°7  ll 

57-3  It 

1.61    3' 

^4-9  " 

50.57 

131 

55-7  : 

62.20  ^ 

Q  Q 

5.2    ^ 

Feb.   9.8 

5-46  '! 

55-4    ' 

1-93  f 

13.1  '^ 

51.94 

137 

55-3    * 

63.08  ^^ 

3-5    ! 

39 

13 

32 

13 

140 

2 

93 

10 

19.8 

5-^5  ,„ 

541    , 

53.5    „ 

=^•^5   „ 

11.8 

53.34 

55-5    , 

64.01 

2-5    , 

29.7 

6.24 11 

2.56  ^ 

10.9    9 

54.74 

140 

56.1  / 

64-95  It 

2.1     4 

Mar.  10.7 

6.62   3» 

53-5    ° 

2.87  f 

10.5    ^ 

56.11 

137 

57.2  ' 

65-««  11 

=^•4    ' 

20.7 

698   It 

54-^  x! 

316  '9 

10.6    * 

57.42 

131 

58.7    3 

66.76  ** 

3-4    ! 

307 

7-31   ,„ 

55-3  " 

343  11 

II. I    5 

58.66 

124 

60.6 '9 

^7-55  11 

4-9  :f 

30 

«7 

25 

10 

"3 

22 

70 

21 

Apr.  9.6 

7-6i   ,< 

570  „ 

3-68  „ 

12. 1 

59.79 

62.8 

68.25  „ 

7-0,, 

19.6 

7-87  ll 

59-2  " 

390  ,„ 

134  'I 

60.81 

102 

00 

653  I' 

68.82  57 

9-5    0 

29.6 

8°9  " 

^'•7  ^^ 

4-'°     ° 

15.0  'I 

61.69 

88 

68.0  '^ 

69.25  43 

"•4    ? 

May  9.5 

8.26  ^7 

^+•5  ! 

4.27     ', 

16.8  '8 

62.43 

74 

70.9  11 

69.54  ^ 

15.5  t' 

19-5 

8.38  " 

674  '' 

440  '3 

18.7  '9 

63.00 

57 

73.9  "^ 

69.67  '3 

18.7  3^ 

7 

29 

II 

20 

40 

31 

2 

32 

29-5 

8-45     , 

7°-3  ,„ 

4-51     , 

2°-7  ,„ 

63.40 

77.0 

6965     . 

"•9  „ 

June  8.5 

8.48     3 

73-2  '' 

4-57     ^ 

22.7  ^'^ 

63.62 

22 

80.1  3' 

69.47  „ 

^5°  ^! 

18.4 

8.45     f, 

760    8 

4.61   ;J 

24.7  'I 

63.65 

3 

83-^  11 

69'5  ^^ 

27.9  "l 

28.4 

8-38     7 

78.5  It 

4.61     ° 

26.5  '« 

63.50 

15 

85.9  '^ 

68.69  f 

30.6  ^7 

July  8.4 

8-^6     6 

80.8  ^3 

4-57     ^ 

28.2  '7 

63.18 

32 

88.4  ^5 

68.11  3» 

32.9  . 

16 

19 

7 

14 

49 

23 

69 

19 

18.4 

8.10 

84.3  ^ 

4-50   ,„ 

29.6 

62.69 

^ . 

90.7 

6742     . 

34.8  ,^ 

28.3 

790   '° 

440     ° 

30.8  " 

62.05 

64 

92.6    9 

66.64  Jj 

36.3  ^ 

Aug.  7.3 

7-67  11 

854  " 

4-27  ^ 

31-7    I 

61.28 

77 

0£ 

940  ]t 

65.78  »^ 

37.3  '° 

17-3 

742   ^ 

86.1    7 

4-"     ' 

324  ; 

60.42 

80 

95.0  '° 

64.87  9 

37-8    3 

27.2 

7-5  :^ 

86.3    ^ 

3.95   '7 
17 

32.7  3 

0 

59.49 

93 
96 

954    , 

63.92  95 
96 

37-8    I 

Sept.  6.2 

6-59  '! 

86.0 

85.2 ,! 

378   ,„ 

32.7     ^ 

58.53 

95-3    , 

62.96 

37.2  ,„ 

16.2 

3-60    ! 

32.4     t 

57.58 

95 

0  _ 

94-7  ,t 

62.02  94 

34-6  \t 

26.2 

^•32  z 

84.0 " 

343   ^ 

31.7     ^ 

56.69 

89 

0  — . 

93.5  " 

^^•"«6 

Oct.    6.1 

6.08  ''» 

8^-3  '' 

3.28  ^5 

30.7  '° 

55.89 

80 

91.9  '^ 

60.25  !J 

32-6  ^ 

16.1 

5.87  " 

80.2  " 

X  .A     '2 

3-I0     0 

29.4  ^l 

55.23 

^^89.8" 

5948 " 

3°-2  ,„ 

17 

25 

8 

16 

49 

24 

66 

29 

26.1 

5.70      ^^ 

77-7  ,„ 

3.08 

^7-8  _ 

54-74 

874  „ 

58.82 

27-3  „ 

Nov.  5.1 

5.58      " 

74-8  '' 

304     * 

25.9    ^ 

54.45 

29 

84.7  '' 

58.29  53 

24.1  f. 

150 

5-53     ^ 

7^-6  t! 

3.04          " 

23.7  " 

54.37 

8 

81.8  '9 

57.90  39 

20.6  35 

25.0 

5-54     , 

68.2  34 

3.09          I 

21.3  'I 

54.53 

16 

78.9  'I 

57-67  i 

16.9  37 

Dec.   5.0 

5.61     7 
14 

^^•^  ^^ 

3-^9  ,^ 

18.7  ^^ 
27 

54.91 

38 
60 

76.1  '8 
'         26 

57.61  ^ 

12 

13.2  ^7 

14.9 

5.75    ,, 

61.0 

3-35  ,„ 

16.0 

55.51 

0  _ 

73-5  _ 

57-73  ,^ 

94,, 

24.9 

596  " 

57.5    11 

3-55  '•' 

13.3  'I 

56.32 

81 

71.1  =^4 

58.02  ^9 

5-8^! 

34.9 

6.22   ^^ 

54.1     ^^ 

3.79  '* 

10.7  '^ 

57.31 

99 

69.1  '° 

58.47  ^^ 

2.434 

Scc<J,Tan<J 

1.453      +1.055 

1.060           +0.351 

5.106      -5.007 

4. 121      +3.998 

Mean  Place 

5".740     8o".78 

2V249     32".78 

55».i20    64". 78 

63'.696     3o".65 

ly^  a,  Dm  a 

-0.03         +0.03 

-o.oi         +0.01 

+0.12         -0.14 

-o.io        +0.1 1 

D^  <5,  Dm  6 

-0.2 

-0.9             1 

-0.2 

-0.9      1 

-0.2 

-0.9           1 

-0.2 

-0.9 

£Epb  la] 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


00  HercnllB. 

7  DraconU. 

^  ScozpU. 

>^  Heronlis. 

Mean  Solar 

Mag.  4.5 

Mag.  2.9 

Mag.  1.2 

Mag.  2.8 

Date. 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Ascenaion. 

tion  N. 

Ascension. 

tion  N. 

Ascension. 

tion  S. 

Ascension. 

tion  N. 

h       m 

0       * 

h       m 

e         » 

h       m 

0       t 

h       m 

• 

16    21 

+  14  13 
ft 

16    22 

+  61  42 

IP 

16    23 

—  26  14 

** 

16    26 

+  21  40 

f0 

Jan.   0.9 

8 
^^•52        . 

20.06   ^^ 

57-0  ,^ 

s 

45-73  ,^ 

3I-I  ,^ 

58^65  ,^ 

17.1  , 

24.62 

39-2  „ 

10.9 

54.6  ^t 

46.07  34 

27-7  :* 

58.95 1": 

17.6    5 

24.87  11 

36-5  11 

20.9 

52-3  li 

46.48  ^' 

^4-8  !? 

59.28  33 

18.3    I 

25.15  'I 

34.0  '5 

30.8 

20.36  ^° 

50.3    ^ 

46.94  ll 

"•4   0 

59.62  ^4 

'9'     I 

25.45  ^, 

31.8  " 

Feb.  9.8 

20.67   ^' 

48.6    7 

47-44  f 

20-5  '' 

59.97  ^i 

20.0        ^ 

25.77  ^ 

30.0  »« 

32 

13 

52 

12 

36 

9 

32 

>3 

19.8 

20.99    _ 

47-3    „ 

47.96    ^, 

19.3       . 
18.7      ^ 

60.33  „ 

20.9 

26.09  ,, 

28.7 

29.7 

21.30  ^ 

46.4    9 

48.49   ^3 

60.68  35 

21.8     9 

26.41  3 

27.8    9 

Mar.  10.7 

21.61    31 

45-9 

49.00   ^ 

18.8       I 

61.02  34 

22.8  '^ 

26.72  3* 

27.4    •♦ 

20.7 

21.90   ^9 

0  rf 

45.8    ' 

49.49  ^^ 

19.6      * 

61.3432 

23.6  ! 

24.4     I 

27.01  ^l 

^7-29  ll 

27-5    ' 

30.7 

22.17 

46.2    I 

49.94    _ 

21.0  "♦ 

61.65  ^ 

28.0    5 

25 

8 

40 

20 

29 

8 

26 

10 

Apr.  9.6 

22-42  ^, 

470 

5^-34  ,^ 

23-0  ,^ 

**''94  ,« 

25.2 

='7-55  „ 

29.0 

19.6 

22.64  " 

48.1  " 

50.68  34 

^5-4  !t 

62.20  ''^ 

25.9     I 
26.5     J 

27.1     ^ 

27.78  2 

30.4  ]t 

29.6 

22.84  '° 

5^-95  11 

28.1  ^7 

62.44  ^4 

27-98  ^° 

32-1     ' 

May  9.6 

23.01    J 

20 

51-15 ., 

31-t  i° 

62.65 " 

28.16  '* 

34.0    9 

19-5 

2315   „ 

5^-7  'I 

51.28  '3 

34.3  f 

62.83 '! 

27.6     I 

28.30  '4 

36.1 " 

II 

17 

0 

32 

15 

5 

II 

21 

29.5 

23.26 

23.34  : 

59.6  ^ 

51-34    , 

37-5  „ 

62.98 

28.1 

28.41 

38-2  „ 

June  8.5 

5^32  ,^ 

40.6  3' 

63.09 " 
63.17  I 

28.5    ^ 

28.48    7 

40.3 " 

18.4 

23.38  ^ 

51.06  ll 

«-^  28 

28.9    ^ 

28.52    4 

4^-4  " 

28.4 

2339  . 

63.21    4 

29.3     , 

28.52    1 

46'  ! 

July  8.4 

23.36  I 

61. 1  '5 

5°-83  '^ 

488  '* 

63.20  ] 

29.6     3 

28.49    '' 

0 

13 

29 

20 

4 

3 

7 

10 

18.4 

23.30 

62.4 

50.54  ,^ 

5°»  ,6 

52-4    , 

63.16 
63.08    » 

29.9     , 

28.42 

47-7  ,, 

,            28.3 

23.21  9 

63.5  " 

50.20  34 

30.1     ^ 

28.32 ;° 

49-0  ,x 

Aug.  7.3 

23.10 " 

64.4    ' 
65.0    ; 

49-82  38 

53.6  " 

62.98  '° 

30.1     ° 

28.19  '3 

28.03  ;j 

50.0  '« 

17.3 

22.96  ^ 

22.80  '^ 

17 

49.40  Y 

54-3    , 

62.84  ''^ 

62.68  '^ 
16 

30.1     ° 

50.7    7 

27.3 

65.3    J 

48.96  J4 

54.5    , 

4 

30.0     ^ 

27.86  '7 
18 

Sept.  6.2 

22.63 ,, 

654    , 

48.50  ^^ 

54.1     „ 

62.52 

29.8 

27.68 
27.50    ^ 
27.32     ^ 

51-1    , 

16.2 

22.46  '7 
22.30  '^ 

65.2     I 

48.05  ^5 

53-2     9 

62.35  ^ 

29.4    * 

50.8    3 
50-2    ° 

26.2 

64-7    I 

47.62  « 

5'-9    ^ 

62.19           29.0     4 

Oct.   6.1 

22.16  '^ 

63.9  ,^ 

47.22  4^ 

500  '! 

62.05  '"^    28.5    5 

27.16        ; 

49.2  \l 

16.1 

22.04  'I 

62.8  " 

14 

46.87  35 
30 

4^7 11 

61.94  "    28.0    5 

7                5 

27.03  ^3 

47«  :^ 

26.1 

21.96 

61.4 

46.57  „ 

44.9 ,, 

61.87    ,    27.5 

26.93     , 

462  ,„ 

Nov.  5.1 

21.92    ^ 

59-7  !! 

46.34  'I 

^^•^^1 

61.85          27.0    5 

26.88    5 

44-2   ^ 

150 

21.93     ' 

57.8  11 

46.19  '5 
46.13    ° 

38.4  l^t 

61.88    3,26.7    ^ 

26.87     ' 

42.0  " 

25.0 

21.99  ^^ 

55.6 

34.7  ;^ 

61.96            26.4     3 

26.91     4 

39.5    5 

Dec.  5.0 

22.00 

15 

53-3  '^ 

^'^   ^    24 

46.16    3 
12 

30.9  ^3 

62.10  *^     26.3      * 
20                   I 

27.00    9 

15 

36« :; 

14.9 

22.24  ^ 

50.9        , 

46.28 

27-1  _. 

62.30           26.4 

27.15  , 

34.0  ^^ 

24.9 

22.44    ° 

^^•4    ^^ 

46.49  " 

23.4 ;; 

62.54  ^J    26.7     3 
62.82  ^*    27.1     ^ 

27.34 ' ; 

2b 

3'-2  „ 

34-9 

22.68  ^^ 

45.9    '5 

46.79  3° 

19.9  ^^ 

27.57  ^ 

28.5  '^ 

Scc<J,Tan<J 

1. 03 1 

40.254 

+2. no         +1.858 

1. 1 15       -0.493 

1.076    +0.397 

Mean  Place 

2i«.036     66".86 

47'.85i 

47".40 

40.05 

6o».553     I4".92 

26-.  144    50". 37 

jy^  a,  Dm  n 

-0.0 1         +0.01 

-0.04 

+0.01         -o.oi 

-O.OI            40.0I 

D^d^Dm^ 

-0.2 

-K>.9       1 

-0.2 

-0.9 

-0.2 

-0.9       1 

-K>.a 

-0.9 

[Bph  xa] 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


X  Ophluohi. 

A  Braconls. 

T  Soorpii. 

(T  Hercnlis. 

Mean  Solar 

Mag.  3.8 

Mag.  5.0 

Mag 

.2.9 

Mag.  4.2 

Date. 

Riffht 

Declina- 

Riffht 

Declina- 

Right 

Declina- 

Right 

Declina- 

tion N. 

Ascension. 

tion  N. 

Ascension. 

tions. 

Ascension. 

tion  N. 

h       m 

0       # 

h       m 

e         f 

h       m 

• 

h       m 

•       t 

16    26 

+    2  10 

IP 

16    28 

+6857 

0^ 

16    30 

-28     2 

at 

16    31 

+  4236 

9f 

Jan.   0.9 

26^86     , 

254  ,„ 

8 
6.30 

143 

s 
22.14 

5-5  . 

s 
^426 

50-3  „ 

10.9 

26 

27.12 1 

=^3-5  \l 

6.69  39 

1 0.9  34 

22.44  ,° 

5-9^ 

14.53  11 

47-^  '! 

20.9 

27.40  ll 

21.6  '9 

7''^tl 

8.0=9 

22.76  ^ 

6.5! 

14.84  3^ 

44=»« 

30.8 

27.70  ^° 

19.9  \l 

7-74  it 

5-5 '5 

23.11  35 

7-2  I 

15.17^^ 

4»-7  :i 

Feb.  9.8 

28.01 3' 

18.4  '5 

8.36  f 

3.6 '9 

23.47  ^l 

8.08 

^5.53  _ 

39.7  '° 

31 

12 

65 

12 

36 

8 

37 

14 

19.8 

28.32 

'7-^  .« 

^•^^  f;. 

2.4      . 

23.83  „ 

8.8 

^5.90 

38.3    „ 

29.7 

28.63  3^ 

16.2  '^ 
15.6    ^ 

9.68  ll 

1.9      ^ 

24.18  35 

9.7  I 

16.27  37 
16.63  ^ 

37-5    , 

Mar.  10.7 

28.93  ^° 

10.33  / 

20  « 

24.53  ^^ 

10.6  I 

37-3    ; 

20.7 

29.22  ^^ 

15-3    i 

10.95  '^ 

2.8    8 

24.86  33 

"•4    a 

16.98  35 

37.8    5 

30.7 

2950  " 

^5-3    ° 

11.53  t 

4.2  '4 

25-18  ^' 

8 
12.2    Z 

^7.31  ^^ 

38.8  '« 

25 

3 

51 

20 

30 

8 

30 

16 

Apr.  9.6 

29.75 ,, 

156 

12.04 

6.2 

25.48  ^, 

13.0 

^7-6i    . 

17.87  ^; 

4°-4  ,„ 

19.6 

29.98  ^^ 

16.2    ^ 

12.47 :, 

8.6  ="4 

25.75  11 

13.7  ; 

42-4  n 

29.6 

2  I 
30.19    ,« 

^70 ,: 

I2.8I  34 

11.4=8 

26.00    5 

14.4  I 

18.10^3 

44.7  f 

May  9.6 

30.37    \l 

18.0  '*» 

13.05  ^^ 

14.4  ^° 

26.22  ^^ 

15.0^ 

18.28  '^ 

47-4  ^ 

195 

30.52  : 

19.1 " 

IS 

13.20  ^ 

17.6  3= 

26.41   '9 

15.6  I 

18.42  ^4 

50.2  '^ 

13 

II 

5 

33 

16 

6 

10 

29 

295 

30.65 

20.2 

13.25     . 

2°-9  „ 

26.57 

16.2 

18.52 

53.1  ,„ 

June  8.5 

30.74  I 
30.80  f 

"•4  " 

0 
'3-19  ,. 

^4-^ '! 

26.69  " 

16.7  5 

18.57  ^ 

56.0   9 

18.4 

22.6 " 

13.03  ll 

^7-^  11 

26.77     ^ 

17.2   5 

18.57  ° 

587  !^ 

28.4 

30.82  ^ 

23.7 

12.78  ^5 

^9-9    ' 

26.81     4 

^77 : 

18.53  ;^ 

6^-3  '! 

July  8.4 

30.81  ] 

24.8  " 

12.44  ^"^ 

32.3    * 

26.82     ' 

18.1 4 

18.44  ' 

63.6  ^3 

4 

9 

41 

21 

4 

4 

13 

20 

18.4 

30.77  , 

257     a 
26.5    I 

12.03 

34-4    - 

26.78 
26.70    * 

18.5 , 

^®-3i  „ 

^5-^  „ 

28.3 

30.70  ; 

11.54^; 

360 ! 

18.7  = 

18.14  '7 

67.3  \l 

Aug.  7.3 

30.59 ,, 

27.1     J 

n  .00  ^'* 

_  n 

37-2  ' 

26.60  '° 

18.9  = 

20 

17-94  ,, 

68.6  '3 

17-3 

30.46     3 

27.6    5 

10.42  58 

62 

37-9    , 

26.46  '4 

26.30  '^ 

17 

18.9° 

^7-7^  ,t 

69-5   .9 

27.3 

30.32  ^^ 

28.0    ^ 
I 

38.1    = 
3 

18.8 ' 

2 

'7-46  11 

69.9    * 

Sept.  6.2 

30.17  . 
30.01  ^ 

28.1 

8-56  S 

37-8 

26.13 

18.6 

17.20 

69.8 

16.2 

28.1     ^ 

36.9    9 

25.96    7 

18.3  3 

16.94  't 

69.2  ,t 

26.2 

29.86  '5 

27.9    ^ 

7-96'^ 

35-5  \t 

25.79 ;: 

179  ^ 

16.69  ^ 

68.2  "» 

Oct.   6.1 

29.73  '^ 

27.4    ^ 

26.8    f 
8 

7.40  5^ 

33.6  '9 

25.65  ]t 

17-4  i 
16.8  ^ 

6 

16.46  ^^ 

66.8  '4 

16.1 

29.62  " 

^          8 

6.89  5' 
44 

3-3  11 

25.53  g 

16.26  '° 

17 

64.9  •» 

23 

26.1 

29.54     _ 

26.0 

6.45     , 

28.5 

25.45 

16.2 

16.09 

62.6 

Nov.  5.1 

29.51     ^ 

24.9 

6.10^5 

'5-^  ^I 

25.42     3 

15.7  ^ 

^5-98  '^ 

15.92 

59-9  Z 

150 

29.52     ' 

A^  ••    12 
23.7 

5.86    ^4 

22.0  '^^ 

25.45  g 

15.2    5 

56.9  ^^ 

25.0 

29.59 ,; 

22.2   ^ 

5.72     ^^ 

^«-3  i^ 

^5-53  ,, 

14.8   4 

0 

15.92    , 

53.6  33 

Dec.  5.0 

29.70  * 

20.6  '^ 

570    ^l 

14.5  ^^ 

25.66  ^3 

14.6    ^ 

15.98    ^ 

50.2  34 

10 

18 

10 

38 

19 

I 

12 

35 

150 

29.86 

18.8 

580 

'°-7  „ 

25.85  ,^ 

14.5    ^ 

16.10 

46.7  _ . 

24.9 

30.06  ^° 

16.9  '^ 

6.02     " 

7.0  37 

26.09 

2 
14.7    ^ 

16.28    '^ 

43.3  ^^ 

34.9 

30.30  ^^  15.0  ^9 

6.35    ^^ 

3.535 

26.37  '^ 

15.0  3 

16.52   ^^ 

39.9  ^^ 

Sec  rJ,  Tan  S 

1. 00 1    +0.038 

2.784            +2.599 

1133 

^•533 

1.359         +0.920 

Mean  Place 

28-.435     33". 06 

8V974    3o".77 

24».o94 

3".34 

I5-.948    64"  .49 

DV«i  D«o 

0.00           0.00 

-0.06         +0.07 

+0.01 

-0.0 1 

-0.02         +0.02 

Difr  d,  Dm  d 

-0.2 

-0.9        1 

-0.2 

-0.9             1 

-0.2 

-0.9 

-^.2 

-0.9 

[Eph  xa] 
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APPARENT  PLACES  OF  STABS,  1912. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 

C  Ophiuclii. 
Mag.  2.7 

24  ScoTpll. 

Mag.  5.0 

C  Herculis. 
Mag.  3.0 

^  Triang.  Aost. 
Mag.  1.9 

Date. 

Right 
\scension. 

Declina- 
tion S. 

Right 
Ascension. 

Declina- 
tion S. 

Right 
Ascension. 

Declina- 
tion N. 

Right 
Ascension. 

Declina- 
tion S. 

h       m 

e           f 

h       m 

e           t 

h       m 

0        » 

h       m 

«       f 

16     32 

-1023 

mm 

16     36 

-1734 

mm 

16   37 

+  3145 

16  39 

-6851 

Jan.   0.9 

10.9 
20.9 
30.8 

Feb.  9.8 

8 

16.99 
17.26^7 

17.55    '^ 
17.86   ^' 

18.18^^ 
32 

^7-9  .3 

29.2       ** 

30.6  '4 

31-9  '3 
33.1  '^ 

11 

8 
27.10 

27.37    11 
27.67   3° 

27.99 :, 

28.32  33 
33 

9W 

^5-5    „ 
26.4    9 

27.4  '° 
28.1 '° 

29.4  '° 

8 

56.50 

56.74  11 
57.02  ^^ 

57.33  ^' 

57.66  33 

33 

^9-4  ,„ 
26.4  30 

23-7  '^ 
21.3  ^^ 

19.3  '° 
14 

'5*48  ^ 
16.08*^ 

16.76  ^8 , 

17.50  74 

18.27  "  ' 
79 

60.2      , 

58.6  '<^ 
57.3  'i 
56.5  t 

56.0    5 

19.8 

29.8 

Mar.  10.7 

20.7 

18.50 
18.82    32 

19.13   11 

19.71    '^ 
27 

34.2 

351  ; 

35-8    I 
36.3    ^ 

28.65 
28.98  33 
29.30  32 
29.61  ^' 

30.4       g 
31.2 
32.0 
32.6       ^ 

57.99  „ 
58.32  33 

58.65  " 
58.97  11 

17-9    „ 
17.0    9 

16.7    3 

16.9  \ 

17.7  * 

12 

19.06          56.0 
19.8579    56.5    5 
^°**4  ;9   57.3    ° 
21.40  7 J    58.4!* 

30.7 

36.6    3 

29.91  ^8 

33.1        , 

4 

59.27  1° 

22.13  ^3 

59-9  ;^ 

Apr.  9.6 
19.6 
29.6 

May  9.6 

195 

19.98 

20.23    ^^ 

22 

20.65  '° 
20.82  '7 

14 

367    „ 
367    ^ 

36.5  ! 
36.2  3 

35-8    ^ 

30.19  ,g 

3°-45  ,, 
30.68  ="3 

30.89  " 

31.08  '9 
»5 

33.5  , 

33-7    , 
33-8 

33.9  ; 

33-8    I 

59.54 

59.79  ,: 
60.01  " 

60.19 

60.34  '^ 
II 

18.9 

20.6  '7 
22.6  *° 
24.9  '3 

^^•'^  26 

22.81 

^3-43  % 

23.99  Jg 

24.47  * 

24.87  '^^ 
31 

61.7 

^3-7  „ 
66.0  =^3 

68.5  '5 
71.0 '5 

29.5 
June  8.5 

18.5 

20.96 

21.07 " 

21.14  I 

35-3    ^ 
34-8    5 

34-3    t 

31.23  ,^ 

31.35   a 
31-43    , 

33-8    , 

33.7    ' 
33.6 

60.45     - 

60.53     , 
60.56    3 

32.6  »^ 
35-1  11 

25.40  ^', 
25.52  " 

73-7    - 
78.9  '* 

28.4 
July  8.4 

21.18  * 

21.18  ° 

3 

33-8    5 
33-3    , 

4' 

31.47  ; 

3X.48    ; 

33-5    , 
33.4    I 

60.55     ' 

60.50    * 
9 

37.5  't 

2554    I 

81.4  *s 

83.7  '^ 

21 

18.4 

28.3 

Aug.  7.3 

17.3 
27.3 

21.15 
21.08         7 
20.98     '^ 
20.86     " 

20.72     ^^ 

15 

329  , 

32.5  I 
32.1  * 

31.8    3 
31.6    I 

31.45    , 
31.38  ,^ 
31.28  '" 

31.02  ^4 

33-2 

33.1    , 
33.0    ' 
32.8    I 
32.6    ' 

2 

60.41 
60.29  " 

60.14  ;5 
59.96 '» 

5976 '° 
21 

44.4'^ 
45.3 1 

45.8    ^ 

0 

25-27 
25.00 ''' 

24.65  35 

24.24  ll 
23.78  j; 

87.6 '" 

89.0  '4 
90.0  •*» 
90.5    ^ 

Sept.  6.2 

20.57     ,^ 

20.41 

Y  C 

314    , 

30.86  ^ 

30.70  ;^ 

32.4   . 

59-55  „ 

45.8    , 

^329  ^„ 

90.6 

16.2 

31.2 

32.2 

59.33  „ 

45.5    t 

22.80 '♦9 

22.32  ^ 
21.89  ^ 

21.53  J^ 

90.2    ♦ 

26.2 

Oct.    6.2 

16.1 

20.26    ^ 
20.13     ^3 
20.02     '^ 

7 

31.2 
31.2 

313    , 

30.55 ,5 
30.41  ,j 

30.30    8 

32.0 

31.9   ] 
31.8   1 

59"  \\ 
58.93    9 

58.76  I 

44.8    7 

43.6  " 

42.1  '5 

19 

89.3  ,^ 
88.0  '3 

86.3  '7 

21 

26.1 
Nov.  5.1 

19.95     . 
19.92     ^ 

3'S 
31-9    ^ 
32-5    t 

30.22 
30.19    ] 

31.7   , 
31.6 

58.63    „ 
58.54    ' 

40.2 
37.9  11 
35-3  ll 

21.26 
21.09    ^l 

84.2 
81.9  "3 

15.0 

19.94    ^ 
20.00 

20.12  '^ 
17 

30.20 

31.7   * 

58.50    \ 

21.04  ; 

79.4  '5 

25.0 
Dec.  5.0 

33-2    I 

341    ' 
10 

30.27    7 
12 

30.39 

17 

32.0     3 
32.4     I 

58.52    ^ 
58.59    ^ 

12 

32.4  '" 

29.4  3" 
3« 

21. II   ' 

21.32  ^* 
33 

76.9  ^ 

74-4  '5 

^24 

150 
24.9 

20.29 
20.50  I' 

351 
36.2  " 

30.56 

31.03  ^^ 

330 
33.7     I 
34.5     * 

58.71 

58.88  '7 

26.3 
23.1  ^; 

21.65 
22.10'*^ 

c  c 

72.0 

34.9 

20.74 

37.5    '^ 

59.11    ^^ 

20.0   ** 

22.65 

68.0   '9 

Sccrf.Tanrf 

1.016       -0.183 

1.049 

-0.316 

1. 176          -(0.619 

2.774     -2.588 

Mean  Place 

1     i8*.69i     22".42 

28V887     2i".i2 

58VI1I     42".oi 

20».X40     62". 78 

Tfy^a,D«a 

1        0.00          0.00 

+0.01          -O.OI 

-0.02         +0.01 

+0.06        -0.06 

^D«(J 

1      -0.1 

-0.9 

-0.1 

^.9 

-0.1 

-0.9 

-O.I 

-0.9 

[Eph  la] 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


• 

fj  Herculis. 

Groombridce  8877. 

£  Soozpii. 

48  Heroulis. 

Mean  Solar 

Mag.  3.6 

Mag.  4.9 

Mag. 

2.4 

Mag.  6.4 

Date. 

Right 

Declina- 

Right 

Declina- 

Riffht 

Declina- 

Right 

Declina- 

Ascension. 

tion  N. 

Ascension. 

tion  N. 

Ascension. 

tions. 

Ascension. 

tion  N. 

h       m 

0       • 

h       m 

• 

h       m 

e         * 

b      1 

n 

e       « 

16   39 

+  39    4 

16   43 

+  5655 

16    44 

-34   8 

If 

16    48 

-fi5    6 

Jan.   0.9 

s 

5102 

<*70  „ 

8 

35-55  ,„ 

64-9  „ 

s 
25-50  ,^ 

6.1 

s 
2.82 

^5-9  ,, 

10.9 

5''27  11 

^3-8  11 

3584  11 

61.4  35 

25.80  3^ 

6.1  *» 

3.06 

24 

63.5    t 

20.9 

5^-56^9 

60.9  11 

36.18  34 

583  11 

26.13  11 

6.2  ^ 

3.33 

27 

61.2  ="3 

30.8 

51.88  3^ 

58-4   i 

36.58  4° 

55-7  l^. 

26.49  ^! 

6.6  4 

3.62 

29 

59.1  " 

Feb.  9.8 

52.22  '^^ 

56.4  '° 

37-OI  *l 

53-6  " 

26.86  37 

7-^  I 

3.92 

30 

57-4  '^ 

35 

•5 

45 

15 

38 

.  6 

31 

14 

19.8 
29.8 

52.93  l^ 

54.9 

540  z 

3746 
37-93  y. 
38-39  t 

5"-'     8 
5^-3    , 

27.24  ^g 
27.62  3° 

27.98  3J 
28.34  3^ 

7-7' 
8.4;  ^ 

4.23 

4-54 

31 

56.0 
550 

Mar.  10.7 

5328  35 

53-7    , 

51.1 

9=^i8 

4.84 

30 

54-5    , 

20.7 

53.62  34 

540    ^ 

38.83  44 

5»-6  ,^ 

^o-^« 

5.14 

30 

54-4    ' 

307 

53.94  ^^ 

54-9   : 

39-25  Zl 

5^-8  " 

28.69  35 

io.8t» 

5.42 

28 

54-8    4 

29 

14 

38 

17 

33 

8 

27 

7 

Apr.  9.6 

54-23    . 

5^-3  ,„ 

39-63  „ 

54-5  „ 

29.02 

II.6 

5.69 

55.5  „ 

19.6 

54.49  ^ 

58.2  '9 

39.96  33 

59-3  ^^ 

29.32  30 

12.5  \ 

5.94 

25 

56.6     ' 

29.6 

54-72  l^ 

60.4" 

40-25 ,; 

29.59  ^; 

13.4  ^ 

6.16 

22 

58°    t 

May  9.6 

54.92  ^ 

63.0  ^^ 

22 

40.47 ,, 
40.63  ^ 

62.2  ^9 

29.84 11 

14.3  \ 

6.35 

19 

61.5  ^ 

195 

55.07     5 

65-7  'J 

^5-3  3; 

30.06 " 

15.2  ^ 

6.52 

17 

IX 

28 

10 

31 

17 

9 

13 

«9 

29.5 

55.18 

7' -3  „ 

40.73      . 

68.4 

30.23 

16.I 

6.65 

*^3-4  ,„ 

June  8.5 

5524    ^ 

40.77     ^ 

71.6  3^ 

30.38    5 

16.9 ! 

6.75 

10 

^5-3  \l 

18.5 

55.26     ^ 

74°    I 
76.6  It 

40.74  ,x 

74-7  11 

30.48  '^ 

»7-7  \ 

6.82 

7 

67-2    9 
70.6  \\ 

28.4 

55.24    I 

40.64  ]l 
40.48  ;f 

77.6  11 
80.2  '^ 

30.53  ; 

18.5  ? 

19-3  ! 

6.85 

3 

July  8.4 

55.17     ^ 

789  *^ 

30.54  , 

6.84 

I 

II 

20 

21 

23 

3 

6 

5 

15 

18.4 

55.06 

80.9,, 

4^-27    . 
40.01  ^^ 

8^-5  ,„ 

30.51 

19-9  , 

6.79 

72.1  „ 

28.3 

54.92  ;j 

82.6  '7 

84.4  \l 

30.44  „ 

20.5  ° 

6.72 

7 

73-4  \l 

Aug.  7.3 

54.74  'J 

84.0  »4 

39.70  3^ 

85.8    4 

30.33  " 

20.9  \ 

6.61 

II 

74-4  '° 
75-2    \ 

^7-3 

54.53  :\ 

849    ' 

39.36  34 

86.8  '° 

30.19 '; 

21. 1  * 

6.47 

14 
16 

27.3 

54.30  ^3 

85-4    i 

38.99  37 

87-3    ^ 

30.02  '7 

21.2 

6.31 

75-7    , 

24 

0 

39 

0 

19 

I 

17 

3 

Sept.  6.2 

54.06 

854    , 

38.60 

87.3    . 

29-83  ,^ 

21. 1 

6.14 

...  * 

75-9    , 

16.2 

53.82  ^4 

85-0    4 

38.21 39 

86.8    5 

29.64    9 

20.9    \ 

5-97 

17 

75.8    ' 

26.2 

53.58  ^^ 

84.2  ; 

37-83  f. 

85.7 ;; 

29.45  ^ 

20.4   \ 

5.80 

17 

75-4   ; 

Oct.   6.2 

5336 " 

82.9  '3 

37.48  35 

f^-^  0 

29.29  ^^ 

19.8    ; 

5.64 

10 

74-7  1 

16.1 

53-^7  ,^ 

81.2  '7 

32 

37-16  3^ 

82.2  *° 

»5 

29.15  'J 

19.1    \ 

5.50 

14 
10 

73-7  '^ 
13 

26.1 

53.01 

790  „ 

36.88 

79-7  ,„ 

29.06 

18.3    « 

5.40 

a 

7'-4  ,« 

Nov.  5.1 

52.90  " 

76-5    i 

36.66   " 

76.8  11 

29.01     5 

^75! 

5.34 

6 

7°-8    J 
69.0  11 

150 

52.84    f 

73.7  '' 

36.51  'i 

73-6  3^ 

29.01    ^ 

16.7 ! 

5.32 

2 

25.0 

52.83    ' 

70.6  3 

36.44  I 

29.08    7 

^59' 

5.35 

3 

*6-9  " 

Dec.   5.0 

52.89    ^ 

673  l] 

36.44  ° 

29.20  " 

15-3  : 

5.42 

7 

646  l] 

12 

34 

9 

37 

18 

4 

5 

13 

24 

150 

5301 

63-9  ,, 

36.53  ,^ 

62.8 

29.38 

14.8 

5.55 

62.2 

24.9 

53-^8  11 

60.534 

36.70 11 

59-^  'J 

29.62  ^4 

14-5  \ 

5.72 

17 

59-8  :t 

34.9 

22 
53.40 

57-3  '' 

36.94  '^ 

55-5  ^' 

29.90  ^* 

2 
14.3 

5.94 

22 

57.3  '' 

Sec  i,  Tan  6 

1.289      +0.813 

1.832    -H.535 

Z.208 

-0.678 

1.036      +0.270 

Mean  Place 

52V705     8o".53 

37V660    79".96 

27V630 

4".02 

4-.432     76".05 

DV  °t  !>•*»  ^ 

-0.02           ■r0.02 

-0.04         +0.03 

■^0.02 

-0.01 

-0.0 1         +0.01 
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APPAEENT  PLACES  OF  STAES,  1912, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 
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27.19  " 

33-5  [t 

61.03  '5 

7*-5  \l 
74-1    « 

17.3 

40.20 

23.3 

9 
6 

27.04  11 

34-5  '^ 

35.3  ! 

60.84  '9 

32.6  '3 

33-4    : 

68.24    '^ 
67.18  '*»* 

27.3 

40.05  ^5 

23.9 

26.87  '7 

60.63  " 

75.3  " 

17 

3 

19 

4 

»3 

4 

115 

6 

Sept.  6.3 

39.88 

24.2 

26.68 

35-7    ^ 

60.40 

33-8    ^ 

66.03 

75.9     . 

16.2 

39.71     7 

24.3 

I 

26.48  ^° 

35-7     . 

60.  r6  ** 

33.8    ° 

^4-»3  "I 

76.0  ; 

26.2 

39.53  ^ 
39.37  ^ 

24.1 

2 
6 

26.28  ^° 

35-3    * 

5992  't 

33.3  ; 

63.64     ' 

75.5 .: 

Oct.    6.2 

23.5 

26.09  '9 

34.6  ^l 

59.69  '3 

32.4  ' 

<*2-52    " 

74.4 '  • 

16.1 

39.22  '5 

22.6 

9 

25.92  J7 

33.5  " 

59.48  " 

3»°  « 

6»-5o'°^ 

72.9  '5 

12 

XI 

H 

15 

17 

x8 

80 

20 

26.1 

39.10 

21.5 

^5-78  ,^ 

320 

59.31 

29-2  ., 

60.64  g. 

70.9 

Nov.  5.1 

8 
39.02 

20.0 

15 

25.68  '^ 

3°-'    ? 

59.17    I 

»••  ^  22 

^7-o  ^^ 

59-99  °t 

68-5  It 

15.1 

38.98     ^ 

18.3 

17 

25.63    ^ 

28.0  ^' 

59.08    9 

21.7 

59-58   4« 

<^5-8  11 

25.0 

38.99     ' 

16.4 

»9 

25.62     * 

^5-^  11, 

59.05    f 

59-43    .: 

62.9  11 

Dec.  5.0 

39.05  _ 

14.2 

22 

25.66    ^ 

22.9  ^7 

5907    I 

18.6  3^ 

59-56     3 

59.9  ^° 

10 

23 

9. 

28 

8 

32 

41 

30 

150 

39.15  _ 

II.9 

25.75  ,, 

20.1     ^ 

59.15  ,, 

15.4  _ 

59.97       .^ 

56.9    « 

25.0 

39.30  ;f 

9.5 

24 

25.89  ;^ 

»7-3  ^; 

59.28    3 

12. 1  ^^ 

60.64      ^ 

54.1  'J 

34.9 

39.49  ^ 

7.1 

24 

26.08  "9 

14-4  '' 

59.46  '» 

8.93^ 

61.56      9^ 

51.4  '^ 

Sec  6,  Tan  6 

1.033    +0.259 

X.103   -^0.465 

1.250      ■►o.ysi 

6.242           -6.163 

Mean  Place 

38V058     23".69 

24V980    32".44 

58».874     27".96 

59V090    47"oi 

DV  a,  D«  a 

-o.oi          0.00 

-0.01          -fO.OI 

-0.02         -♦•0.0 1 

+0.16         -0.08 

D^  tf ,  Dm  6 

-O.I 

-I.O 

1 

-O.I 

-1.0      1 

-0.1 

-1.0 

-0.1 

-1,0 

[Eph  la] 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


0  Ophiuclii. 

W  HeicnUs. 

/3  Are. 

5  OpMachi. 

Mean  Solar 

Mag.  3.4 

Mag.  5.4 

Mag.  2.8 

Mag.  4.3 

Date. 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Ascension. 

tion  S. 

Ascension. 

tion  N. 

Ascension. 

tion  S 

• 

Ascension. 

tion  S. 

h       m 

e         f 

h       m 

•        * 

h       m 

e 

r 

h       m 

0       * 

17     16 

-2454 

17    17 

+  3234 

If 

17  17 

-5526 

17    20 

-24     5 

Jan.   0.9 

s 

3423  „ 

50-5   , 

t 
20.17 

37.2  ,, 

55-81  ,« 

53-6  , 

8 
57.67   ^^ 

48.7    ^ 

10.9 

34-48  ^5 
34.76  '« 

50-7  ^ 

20.38 " 

34-»  '0 

56-17  i^ 

52.2 

4 

57.91    It 

49.0    3 

20.9 

51-1   t 

20.62  ^ 
20.90  ^^ 

28.6  ^* 

5^-59  11 

57-05  ;„ 

51.0' 

[2 

0 

58.19   l^^ 

49-4  ^ 

30.9 

35.07  I 

51.6    5 

50.2 

8 

58-50  11 

49-9  f 

Feb.  9.8 

35.40  " 

52.1    ^ 

21.20  ^^ 

^^•4  " 

57-55  i° 

49.6 

6 

58.82    32 

50.4  I 

34 

5 

32 

17 

51 

3 

34 

5 

19.8 

35.74  „ 

52.6 

2152  ^^ 

^4-7  „ 

58.06 

49-3 

59- 1 6 

50.9 

29.8 

36.08  34 

53.1    I 

21.85  ^^ 

23-5  " 
22.9    I 

58-58  5* 

49.3 

0 

5950  3^ 

51.4   ^ 

Mar.  10.8 

36.43  ,, 

53.6   ^ 

22.18  33 

59.11  " 

49.6 

3 

59.84  It 

51.8   ^ 

20.7 

36.76  33 

54.0  * 

22.51  33 

22.9    ^ 

59-63  11 

50.1 

5 

60.1733 

52.2    ^ 

307 

37.09  33 

54.3    , 

22.83  32 

234  ,„ 

^•'4  11 

50.8 

7 

60.50  33 

52.5  i 

32 

3 

30 

10 

49 

] 

[I 

32 

2 

Apr.  9.7 

37-41  ,0 

54.6 

23.41  „ 

24-4  ,, 

61.09* 

51.9  ^ 

60.82 

52.7  . 

19.6 

37.71  30 
37.99  ,, 
38.25  ll 

54.9   , 

25.9     5 

53.1  , 

[2 

6I.I2  30 

52.9  2 

29.6 

55-1   , 

23.66  '5 

"7-8  '' 

61.52  43 

54-5 

4 

^ 

^^•^^.J 

53.1  , 

May  9.6 

55.3  „ 

23.89  ^3 

30.0  11 

61.91  39 

56.1 

[6 

61.66^^ 

2 
53.3  , 

19.6 

38-48  li 

20 

55-5   ^ 

24.08  '9 
15 

3-5  11 

62.25  34 
29 

57.8  J 

17 
[8 

61.89^3 
20 

I 
53.4  J 

295 

38.68 
38.84  t 

55.7   , 

24-23  „ 

35-^  „ 

62-54  „ 

59.6 

62.09 

53.5  _ 

June  8.5 

55-9   , 

24-35  " 

37-8  11 

62.77  ,1 

61.5 

^9 

62.26  ^7 

53.7  , 

18.5 

38.97  ^i 

.56.2   3 

24.42     7 

40.5  '7 

62.94    7 

634  \ 

19 

62.39  '^ 

53.8  ^ 

28.5 

39.06  9 

56.4  I 

24-45    , 

43-0  A 

63.05  " 

653 

t9 

62.48    9 

54.0  I 

July  8.4 

39.10  * 

S6.6  1 

24.44    g 

45.4  ^^ 

22 

63.09    * 

67.2 

t9 

17 

62.53    5 

54-2 : 

18.4 

39.10 

56.9  , 

24.38 

47-^  ,„ 

63.06 

68.9 

62.54     . 

54-4 , 

28.4 

39.06  * 

57.1 

24.28    ° 

49-5  ^ 

62.97    ' 
6i.8i  '* 

70.4  \ 

^5 

62.50    ^ 

54-6 1 

Aug.  7.3 

38.99  7 

57.3   , 

24-15  ;^ 

71.8  ^ 

^4 

62.43    ^ 

54-8 ' 

17.3 

38.87 " 

57-4   , 

23.98  7 

^^  M    12 

52.3   . 

62.61  '** 

72.8  ^ 

[O 

62.32  " 

54-9 , 

27.3 

38-73  \t 

57.5  „ 

23.79  ^^ 

53.1    I 

0 

62.36  11 

73-5 

7 
4 

62.18  '1 
16 

I 

550  „ 

Sept.  6.3 

38.57  „ 

57-5   , 

23.58 ,, 

53-6 

62.08 

73.9 

62.02 

55.0 . 

16.2 

38.40  7 

57.4  , 

23-36  ", 

53-6    ° 

61-78  3° 

73.9 

0 

61.85  \l 

I 

54.9 . 

26.2 

38.23  ]i 
38.07  * 

57.2 

23-13  3 

53-2    * 

61-48  11 

73-5 

4 

61.68  '7 

54-8   ' 

Oct.    6.2 

570  , 

22.92 

5-3    ' 

61.20'* 

72.8 

7 

6^-52 ;; 

54-6  I 

16.2 

37.93  „ 

56.7  I 

22.73  ;^ 

5'-'  " 

60.96  '4 

71.7  J 

[I 

61.38  '^ 

54-3  ^ 

II 

3 

17 

17 

20 

t3 

II 

•'-r  u     2 

26.1 

37.82 

56-4    , 

22.56 

49-4  ,„ 

60.76 

70.4 

_  ^ 

61.27 

54-1 

Nov.  5.1 

37-75    , 

56.1    3 

22.43  ^ 
22.35  ^ 

47-4  Z 

60.62  '4 

68.8  ^ 

[6 

-  0 

61.20   ' 

53-8  3 

15.1 

37-73    , 

55.8   I 

l?-2  '« 

60.56    * 

67.0  ^ 

[8 

61.17    3 

53-6   I 

25.0 

37-76    I 

37-84 

13 

55-6  I 

22.32  3 

60.57     ' 

65.1  ^ 

19 

61.19    g 

2 
53.4     ' 

Dec.  5.0 

55-4   J 

22.34  ^ 

39-3  ^^ 

60.67  - 

63.2  J 

^9 
^9 

61.27 

13 

T 

53-3  „ 

150 

37.97  ,„ 

55-3   , 

22.42 

3^-2  ,^ 

^•^5    . 

61.3 

^ 

61.40 

53-3 

25.0 

38-16  11 

55.4  , 

22.55 11 
22.73 

33-1  3 

61. II  ^^ 

59.5  3 

[8 

61.58  ^^ 

T 

53-4   ' 

34.9 

38.39  '3 

55-6  ' 

30.0  ^ 

61.4433 

58.0 

^5 

61.81  ^3 

53.6  ' 

Sec  <y,  Tan  <5 

1. 102           -0.464 

1. 187  +0.639 

1.764      -1.45 

2 

1.096      -0.447 

Mean  Place 

36*.2i2    45". 16 

2i".95i     49".oi 

58-.920    5i".47 

59-.644    43". 08 

jy^p  a,  Doi  a 

+0.01        -0.0 1 

-0.02         +0.01 

+0.04         -0.02 

+0.01        -o.oi 

D^<',I)m(' 

-0.1 

-I.O        1 

-0.1 

-1.0          1 

-0.1 

-1.0 

-0.1 

-1.0 

[Eph  xa] 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


<T  OphludLi. 

d  Ane. 

a  Ant. 

A.  Hercnlis. 

Mean  Solar 

Mag.  4.4 

Mag.  3.8 

Mag.  3.0 

Mag.  4.5 

Date. 

Right 

Declina- 

Right 

Declina- 

Righl 

Declina> 

Right          Declioa- 

Ascension. 

tion  N. 

Ascension. 

tion  S. 

Ascension. 

tion  S. 

Ascension. 

tionN. 

h       m 

0       » 

h       m 

0        f 

h       m 

e           • 

h       m 

0 

17     22 

+    412 

n 

17     23 

—  6036 

17     24 

-4948 

17     27 

+  26  10 

Jan.   0.9 

s 
7.16 

49-4^  ,„ 

8 

5-45  ^„ 

44-7,, 

s 

59-44 ,, 

*9-9  „ 

s 

9-^4  ,„ 

^3-9  ,„ 

10.9 

7-37  11 

47-5  'I 

5-85  1° 

43-0  '7 

5976 11 

28.7  " 

9-34  !! 

21.0  *9 

20.9 

7-6'    t 

45.7    * 

6-31  4J 

41-6    4 

60.13  37 

27.7 

9.57  'i 

^8-3  11 

30.9 

7.88  11 
8.16'* 

^•°  ,c 

6-83  ^^ 

40-4  " 
39-6    * 

^•54  1! 

27.0       ' 

984  11 

15.9    4 

Feb.  9.8 

42.5  '^ 

7-39  ^* 

60.9844 

26.5    5 

10.13 

13.8  " 

30 

12 

58 

5 

45 

2 

30 

16 

19.8 

^•46  ,„ 

41.3       _ 

7-97  ,„ 

39-1    , 

61  -43  „ 

26.3 

10.43  „ 

12.2 

29.8 

8.76  ^° 

40.4  z 

8.56  59 

38-9    I 

61.90^' 

26.3    ° 

10-74  ,, 

1 1.0 
10.4     ^ 

Mar.  10.8 

9°7^„ 

39.9      ^ 

9'6j! 

39-1    ' 

62.37  *^ 

26.5    I 

11.06  3' 

20.7 

9-37  tl 

397    I 

9-76  S 

39.6    5 

62.83  4^ 

26.9    4 

11.38  3^ 

10.3      * 

307 

9.66  'I 

39.8    ' 

10.34  „ 

40.3    ^ 

63.28  45 

27.5    t 

11.68  3° 

10.7     * 

28 

4 

55 

II 

44 

8 

30 

9 

Apr.   9.7 

9-94  _ 

402 

10.89 

41.4    , 

63.72 

28.3 

11.98 

II.6 

19.6 

10.21  ^7 

8 

410  _ 

11.42  53 

42-7  ]l 

64- '4  t' 

29.3  •" 

12.25  'I 

13-0  '4 

29.6 

10.46  11 

42.0    ° 

11.9149 

44.2    5 

64.53  11 

3°-4  " 

"•51  !t 

^4-7  11 

May  9.6 

I0.68  " 

43.2 ", 

12.36  45 

45-9  ]' 

64.89  36 

31.7  '^ 

12.74  'i 

'^7  !! 

19.6 

10.88  '° 

44-5    ^ 

12.75  It 

47-8  !' 

65.21  3=* 

33.1  '* 

12.94  =^ 

^9°  11 

18 

14 

33 

20 

27 

15 

16 

25 

295 

11.06 

45-9  ., 

13.08 

49.8 

6548  „ 

34-6    , 

13.10 

21-5  „ 

June  8.5 

11.20  '4 

47.4    5 

13-35    ^ 

51-9  " 

65.70  " 

36-2  ll 

13.23     I 

24-0  '5 

18.5 

11.31  " 

48-9    i 

13.55    ° 

54.1  " 

65.87    7 

37-8    ! 

13-32   z 

^^•5  A 

28.5 

11.38    7 

50.3    t 

13.67  " 

56-2 

65-99  " 

39-4    ' 

13.37  ; 

28-9  ^4 

July  8.4 

11.41    ^ 

5'-6    i 

13.71    * 

58-3  " 

66.04    ^ 

^ »  ^  10 
41.0 

13.38  ; 

3«»!^ 

I 

12 

4 

20 

I 

«5 

4 

K> 

18.4 

11.40 

52-8 

13-67  „ 

62.1  '* 

66.03 

42.5  ., 

13.34  , 

33»  ,8 

350  ,6 

36.6  ^ 

28.4 

"•36    * 
11.28    * 

53.9  " 

^356    g 

65-96    7 

43.9    4 

13.27  7 

Aug.  7.3 

54.7 ; 

13-38  ll 

63.6  '5 

65.85  " 

45.1  " 

'^'^  A 

17.3 

11.17  " 

55-4    I 
56.0    ^ 

13-13    ^ 

64.8  " 

65.68  '7 

46.0    ! 

13.02  '^ 

37.8 " 

273 

11.03  '1 

12.84  \l 

65-7    ' 

65.47''    46.6    "1 

12.85  '^ 

38.7  ! 

15 

3 

33 

5 

24 

4 

19 

5 

Sept.  6.3 

10.88 

56.3     , 

12.51   „ 

66.2 

65.23 

47.0 

12.66 

39-2    _ 

16.2 

10.72  ;^ 

56.4 

12.16 -Js 

66.3    • 

64.98  ^5 

47-1    , 

"•^5  ^^ 

39-4    , 

26.2 

'°-55    I 

56.3     ' 

11.81  35 

66.0    I 

64.72  ^* 

46.8    3 

"•^5  ^ 

39-1    I 

Oct.   6.2 

,0.39  '^ 

55-9    * 

"•47  f 

65.2    » 

64.47  '* 

46.2    ^ 

12.05  '^ 

38.5    * 

16.2 

10.25  "^ 

55-4    , 

"•'7^? 

64.1 

64-26  '' 

45-3    ' 

11.87 ;; 

37.5    ! 

II 

7 

24 

15 

18 

II 

15 

14 

26.1 

10.14 

54-7  .„ 

10.93 

62.6 

64.08 

44.2  _ 

11.72 

36-1    - 

Nov.  5.1 

10.06 

53.7  '° 

10,76  '7 

60.9  *7 

63.96     '^ 

42.8  '4 

11.60" 

34-3  •* 

151 

10.02    "* 

52-5 : 

io,66  '^ 

58.9  '° 

63.91         ^ 

41.3  '5 

11.53  ^ 

32.2  " 

25.0 

10.03  I 

10.09  „ 

49-5  ,, 

10.66    ° 

56.8  '' 

6392         g 
64.00        I 

39-7    6 
38.1  't 

2 

11.51  ^ 

^7-3  ^0 

Dec.  5.0 

10.75    9 

54-6 " 

"•53 1 

10 

17 

19 

22 

16 

16 

7 

28 

150 

10.19  ., 

47-8  .« 

10.94  _ 

524  _ 

^4-'^  ., 

36.5        , 

11.60 

245  ^ 

25.0 

10.34  \l 

460  ! 

II.21  ^7 

20 

64.39  l^ 

35.0  ^5 

11-73 1^ 

21.6^9 

34.9 

10.53 " 

44.2  •« 

11.56^5    48.6  '" 

64.68  ^9 

33.7  '^ 

11.90  '7 

18.8  ^* 

Sec  \  Tan  6 

1.003      •^0.074 

2.038       -1.776 

1.550       -1. 184 

1. 114       •»o.49i 

Mean  Place 

8-.875     58".28 

9".oo9    42".50 

62».209     26"  .65 

IO-.902     34" -93 

D'fo,  D«a 

0.00           0.00 

40.05         -0.02 

40.03        -0.01 

-0.0 1           0.00 

c),D«d 

-0.1 

-I.O         1 

-0.1 

-1.0       1 

-<^  \ 

-1.0       1 

-0.1 

-X.O 

[Eph  la] 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 

\  Sooipii. 

Mag.  1.7 

ft  Draoonls. 

Mag.  3.0 

^  Ophiuolii. 

Mag.  2.1 

S  Serpentis. 

Mag.  3.6 

Date. 

Right 
Ascension. 

Declina- 
tion S. 

Right 
Ascension. 

Declina- 
tion N. 

Right 
Ascension. 

Declina- 
tion N. 

Right 
Ascension. 

Declina- 
tion S. 

h       m 

0             t 

h       m 

0        t 

h       m 

0       f 

h       m 

0        « 

17  27 

-37    2 

17     28 

+  52  21 

M 

17     30 

+  1237 

17  32 

-15  20 

ft 

Jan.    I.O 
10.9 
20.9 

35-61 

35.87  !^ 

36.18  3^ 

30.1 
29.6  ^ 
29.2  ^ 

s 

2439 

24.85  ^,; 

*^-*  35 
41-9  ,, 

38.6  33 

s 

49-21  ,^ 

20 

49.41  „ 

49-64    ^, 

49.90 

50.18  ^8 
29 

I4.I 

22 
II. 9 
^x  «   22 

9-7  20 

30*91 ,, 

31.38    5 
31.66  ^8 
31.96  3° 

44-9  , 

45-6  I 
46-4  \ 
47.2  \ 
48.0  « 

30.9 

Feb.   9.8 

36.52  3+ 

36.89  37 

37 

29.0 
29.0  ° 

25.53  ^3^ 

35.7  w 

33.2  ,5 

6.0  '7 
14 

19.8 

29.8 

Mar.  10.8 

20.7 

37-26 

37-64  Z 
38.03  39 
38.42  39 

29.1 

29.3   ^ 

29.5    , 
29.9  ^ 

26.32  '^' 
26.74  *'' 
^7- '5  ^' 

31.3 
30.0  '3 

29.3    I 
29-3     _ 

50.47  „ 

50.77 
51.08  3' 

51-38  3° 

4.6 

3.0      \ 

2.8     " 

32.27 
32.59  ^^ 
32.91  \. 
33.23  ^, 

48.6 

49-2  * 
49-6  4 
49-8  ^ 

30.7 

38.79  % 

30.3  ; 

27.55  * 
39 

30.0  J 

5-68  30 

3-    6 

33.54  3, 

50.0  '' 

Apr.  9.7 

39-15  „ 

30.8 

32.0   ° 
32.7    7 

27.94 

3'"  ,8 
33-0 

35-3  „ 

38.0  ^^ 

51-96 

3.6 

33-«5  ,„ 

49-9  , 

19.7 

29.6 

May  9.6 

39.50  35 
39.82  3^ 
40.12  3° 

28.29    ''^ 
28.61    32 

28.88  ^7 

52.23  ,^ 
52.48  ^5 
52.71  .\ 

4.6  '° 

5-9:^ 

34.14  ,^ 

34-41  ^7 
34.67     ' 

49.8  ' 
49-5  \ 
49-1  4 

19.6 

40.39  ^ 
24 

33-4  ^ 

29.10 

17 

40.9  =^9 
31 

52.92  ,^ 

9.2  '7 
J9 

3490  I 

48.7  4 

4 

29.5 
June  8.5 

40.63 

34-3 
35-2   9 

29.27  „ 
29.38  " 

44.0  „ 
47.2  3 

53.09 

5323    4 

II. I 
13.0  '' 

35.10 

35.27  ; 

48.3  ^ 
47.9  \ 

18.5 

^^•^f     0 

36.1   9 

29.43     , 

50.4  \\ 

53.34    , 

'4-9  Z 

3540  3 

47.5 ; 

28.5 
July  8.4 

41.08  '^ 
41.14     ^ 

37.0    9 
37.9    ^ 

29.42 
29.35  J 

53-5  ^' 

56.5  3° 

27 

53.41  ; 
53.44  I 

16.8  '9 

35.50 '° 
35.55  ^ 

47.2  3 
46.93 

18.4 

41.15      . 

38-7    8 

39-5   , 
40.2   I 

40.8  I 

29.22 

29.04  „ 
28.81  =^3 

28.54  ^J 

59.2 

53.44  . 

20.1 

35.56 

46.6 

28.4 
Aug.  7.4 

173 

41. II  z 
41.03 
40.90  ^3 

40.74  w 

61.5  '3 

63.5    ,, 

65.0  '5 

53.39  „ 
53.31  8 

53.19 :: 

21.5  '4 

22.6  " 

23.6 

35-54    , 
35-48    * 
35.38    ° 

46.4^ 
46.2  ^ 

46.1  ; 

27.3 

41.2      ^ 

2 

28.23  31 
33 

66.1  " 

6 

53.05 ,4 

24.3           , 

4 

35.25  4 

46.0 ' 

Sept.  6.3 
16.2 

40.36 11 

41.4    ^ 
41.4     . 

27.90  , . 
27.56  34 

66.7 
66.9  = 

52.89 

52.72  ; 
52.54  '^ 

17 

52.37  ^; 

52.22  ^ 

13 

24.7     , 
24.8 

34-94    J 

45.9  ; 
45.8  \ 

26.2 

Oct.    6.2 

16.2 

40.16  ^"^ 
39.97  '^ 

39.80  ^7 
13 

41.2 
40.9     3 

40.4    : 

7 

27.21  35 
26.87  34 
26.56  3^ 

66.5  I 

65.6  9 

64.2  '4 
19 

24.7 
24.3     I 

23.6     7 
10 

34-77  ^ 
34-61  ^ 
34.47  ,4 

45-8  ° 

45-8° 
45-8° 

26.1 
Nov.  5.1 

25.1 
Dec.   5.0 

39.67    ^ 
39.58    I 

39.54  ; 

39.55  „ 
39.63  ,^ 

39.7  ^ 

38.8  9 

37.8^^ 

36.9  I 
36.0   ^ 

26.28 
26.04  ]l 
25.86  '* 

25.74 ': 
25.69  5 

62.3 
60.0  ^3 

57.3  l\ 
^°-«  3I 

52.09 
52.00  9 

51.94  , 
51.93  ' 
51.97  \ 

22.6 
21.3   \^ 

18.0  '^ 

,/:  ^  20 
lO.O 

21 

34-36 
34.28    \ 

34.25    , 
3426    \ 
34-32  ^^ 

45-9  , 
46.0  * 

46.2  * 

46.5  \ 
46.9  4 

0 

150 
25.0 

39.77  ,^ 

39.96  *9 

35.2 
34.5    I 
33.9 

25.71  „ 
25.80  9 

IT 

43.7  ^^ 

52.06 
52.19  \l 

^3-9  „ 
ii.6='3 

34-43  ,6 
34-59    ° 

47.4  , 

48.0  J 

34.9 

40.21     ^ 

25.97    ^ 

40.2    ^^ 

m^      ^_      Io                ^       .       ^^ 

52.37           9-4 

20 

34-79 

48.7  7 

Sec  <J,  Tan  <J 

1.253       ^.755 

1.638            -H.297 

1.025          -K>.224 

1.037      -0.274 

Mean  Place 

37".878     25".43 

26».622       58". 15 

5o".938     23".97 

32'.777     37"-78 

DV  «,  D-  « 

+0.02          -O.OI 

-0.03             +0.01 

-O.OI           0.00 

•K>.OI               0.00 

D^  <J,  D«  6 

-0.1 

-1.0      1 

-O.I 

-1.0           1 

-O.I 

-1.0           1 

0.0 

-1.0 

[Eph  12] 
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APPAEENT  PLACES  OF  STAES,  1912 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


t  Hercnlis. 

t)  Pavoals. 

oa  Draconis. 

>^  OpUuchi. 

Mag.  3.8 

Mag.  3.6 

Mag.  4.9 

Mag.  2.9 

Mean  Solar 

Date. 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Ascension. 

tion  N. 

Ascension. 

tion  S. 

Ascension. 

tion  N. 

Ascension. 

tion  N. 

h       m 

0 

h       m              •        • 

h        m 

0 

h       m 

•       « 

17     36 

+  46     2 

tf 

17    37 

-6440 

9 

17    37 

+6847 

17    39 

+  4  35 

Jan.    1 .0 

s 

56.77 

57.8  ^ 

148  ^ 

61.9 

s 

24-45  _ 

42 .6 

s 

5-75  _ 

63.0 

10.9 

56.96 11 

54.4  ^t 

'•90  to 

59.9  ^ 

24.67  ", 

39.0  3 

20 
5-95  ,, 

61. 1 '? 

_  0 

20.9 

57.20  I 

51.2^ 

2.40 '° 

58.2 

25.00  ^^ 

35-6  ^^ 

6.18  '3 

59-3  ,, 

30.9 

57.48  ll 

48.3  ^ 

-96 

3-57  ° 

56.7  f 

25.42  \ 

32.6  3° 

If.  - 

0.71 

^^  ^  16 
57-7  ,^ 

Feb.   9.8 

57.80  3=* 

45.8  "5 

55-6  " 

2593  „ 

30.1  ="5 

56.2  '5 

35 

19 

65 

8 

57 

20 

29 

12 

19.8 

58.15 

43.9 

4-22  ,, 

54.8 

26.50 

28.1 

7.00 

55.0 

29.8 

58.52  11 

42.5  't 
41.7    , 

4-88  6« 

54-4    , 

27.76  ^ 
28.40  ^4 

29.03  I 

26.7     '"^ 

7.30   t^ 

54.1    ^ 

Mar.  1 0.8 

58.89  ^^ 
59.27  ;, 

54-3    , 

26.0        7 

7.60   3° 
10 

53.6    f 

20.7 

41.6 

54.5  Z 

55.. : 

25.9          . 

''•'  .3 

7.903 

53.4    ^ 

30.7 

59.64  ^^ 
35 

42.1    5 

u 

8.19  '9 
29 

53.5    ' 

Apr.  9.7 

59-99  „ 

43-2  ._ 

7-55  ,, 
8.17  t' 

56.0 

29.63 

2JI  •« 
^9.6  ,, 

8.48    „ 
8.76  ll 

54-0    - 
54-8    ' 

19.7 

60.32  ^^  44.9  '' 

57-2    ' 

30.1754 

29.6 

60.62  3°,  47. 1 

8.74  ^^ 

58-6    * 

30.64  ^7 

31.9    ^ 

9°'  A 

55.9 

May  9.6 

60.88  ="6 

49-6  li 

9.26  5^ 

60.3    7 

31.044° 

34.6  \] 

9-^5  ^t 

57.1  " 

19.6 

61.10  ^f 

52.4  '' 

9.73  *^ 

62.2  '9 

31.35  ,, 

37-7  ,' 

9.47  " 

58.5  't 

18 

30 

40 

21 

21 

32 

18 

»5 

295 

61.28 

55-4  ,. 

1013  „ 

*^4.3  „ 

31.56  ^^ 

40.9  ,^ 

9-^5    , 

60.0    ^ 

June  8.5 

61.41  '3 

58.5  I] 

10.45  ,, 

66.6  '3 

31.67  " 

44.334 

9.81    t 

61.6  '<^ 

18.5 

61.48    I 

61.6  3' 

10.69  't 

68.9  11 

31.68     ^ 

47.6  33 

9.93  " 

63.1  ;s 

28.5 

61.50    ^ 

^4-7  11 

10.85  'J 

712  11 

31.59  ,^ 

50.8  3 

10.02    9 

64.6  5 

July  8.4 

61.47    I 

'^■'  11 

10.91 

^       3 

73-5  '^ 
22 

29 

53-9  11 

10.06    4 
I 

66.0  '4 
«3 

18.4 

61.39    , 

70.2  _ 

10.88 

75-7    „ 

31."   .« 

56.7  ,, 

10.07 

67-3  .. 

28.4 

61.26  '3 

7^-5    0 

^^•77  " 

77-7    ! 

30.73  ,t 

59.2    5 

10.04    "^ 

68.4" 

Aug.  7.4 

61.08  '^ 

74-5    ° 

20 
»°-57  „ 

79-4  ^ 

30.28  ^5 

61-4  " 

9.97  ,1 

69.4 

17-3 

60.86  " 

76.1  '6 

10.30    ' 

80.9  '5 

29.76  52 

63.1  '7 

9.87  '° 

70.1         I 

27-3 

60.61  ^5 
28 

77.3 '; 

9.97    11 

82.0" 
7 

29.18  g 

64.3  - 

9.74  - 

70.7        ^ 

4 

Sept.  6.3 

60.33          78.0 

9-59  , , 

82.7 

28.56 
27.92    4 
27.27     5 
26.64  } 
26.03  f. 

65.1 

9-59  „ 

71.1 

16.2 

60.04^9    782     2 

9-^8^ 

83.0    3 

65.3    ' 

9-42  \l 

71.2 

26.2 

59.74^^    78.0     ' 

^•76  ^^ 

82.8    ^ 

650    3 

64.2 .! 

909' 

71.2  *> 

Oct.    6.2 

59.45  ^ 

77.3  / 

8.36  ^^ 

82.2    * 

70.9  I 

16.2 

59.18  '' 

76.1 " 

8.00^^ 

81.1  " 

62.9  '3 

8.94  '^ 

70.4  * 

24 

J7 

31 

15 

55 

J9 

12 

7 

26.1 

5^-94  ,^ 

74-4  „ 

7.69 

79-6  ,a 

25.48 

61.0 

8.82 

69.7 

Nov.  5.1 

58.74    " 

7'-^    6 
^9-7    ' 

7.46  ^ 

77-8    ! 

24.99  ^^ 

58-7  '^ 

8.73      I 

68.8    9 

15.1 

58.59  ^ 

7.31  'I 

75.8    ° 

24.58  4 

55-9  ^' 

8.68    5!  67.6  '^ 

25.1 

58.49  ^^ 

66.8  '9 

7.26    ^ 

73-5  It 

24.27  ^ 

52.8  3' 

8.67    '  '  66.3  '^ 

Dec.   5.0 

58.45    t 

637  ^' 

7.32    ^ 

71.1  ^\ 

24.06  ^' 

49-4  It 

8.71    ^64.8  '5 

3 

34 

17 

23 

9 

36 

9,             17 

150 

58.48 

60.3  ,^ 

7-49  _ 

68.8 

23.97     _ 

45-8  „ 

8.80 

^3-'  ,« 

25.0 

58.57    ^ 

56.8  35 

7.76  '7 

66.5  '3 

24.00    ^ 

4^-^  '.I 

8.93 1^ 

61.3  '! 

34.9 

58.72  '5 

53.4  ^* 

8.13  ^7 

64-3  " 

24.15  ^^ 

38.5  3* 

9.10  '7 

59.5  '* 

Sec  rf,  Tan  <J 

1. 441 

♦  1.037 

2.339      -2. 1 14 

2.765       "^2.578 

1.003       -f  0.080 

Mean  Place 

58-.859     69".82 

5-.5I4     58".77 

27*911     55".27 

7'-499 

72".o8 
0.00 

D'^  0,  Dm  fl 

-0.03          *O.OI 

+0.05         -0.0 1 

-0.07            t0,02 

0.00 

"Ho,  cJ,  Dw  rf 

0.0 

-I.O 

0.0 

-1.0 

0.0 

-1.0 

0.0 

-1.0 

[Eph  la] 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


t^  SoorpU. 

jJL  HercnllB. 

y  Ophludii. 

^  Braoonls. 

Mean  Solar 

Mag.  3.1 

Mag.  3.5 

Mag.  3.7 

Mag.  4.9 

Date. 

Right 

Declina- 

Rlglit 

Declina- 

Right 

Declina- 

Right 

Declina- 

Ascension. 

tion  S. 

Ascension. 

tion  N. 

Ascension. 

donN. 

Ascension. 

tion  N. 

h      m 

• 

« 

h      m 

• 

li      m 

0 

h       m 

• 

17  41 

-40 

5 

1742 

+  2745 

1743 

+  244 

1743 

+  72  II 

»9 

Jan.    i.o 

8 
23-41     _ 

43.0 

0 

s 
59.02 

^•7  ,„ 

27.02 

13.9  0 

s 
25.97 

20.0 

10.9 

23.68  ^7 

42.2 

8 

59.20  '* 

63.8  =•9 

27.21  '9 

12.1  '* 

26.18  ^' 

16,4  3^ 

20.9 

23.98  3° 

41.6 

6 

5941 : 

61.I  '7 

2744  \\ 

10.4  \\ 

26.53  35 

13.0  ^^ 

30.9 

24.32  ^^ 

41. 1 

5 

59.66  ^5 

59-94  Z^ 

58.6  2 

27.69  ^5 

»-9    ! 

26.99  „ 

9-9^1 

Feb.  9.9 

24.69  11 

40.8 

3 

564  '« 

27.96  11 

7-5    t 

27.56  57 

7.3  "'^ 

38 

I 

30 

18 

29 

II 

65 

21 

19.8 

25.07  _ 

40.7 

60.24 

54.6 

28.25 

6.4 

28.21 

5-2 

29.8 

^5-47  Z 

40.6 

I 

60.55  ^' 

53.3  : 

28.55  Z 

5.5    ' 

28.91  11 

3-7  ^i 

Mar.  1 0.8 

2587  Z 

40.7 

I 

60.87  ^ 

52.6  7 

28.85  ^ 

4.9    " 

29.65  74 

2.9    « 

20.7 

26.27  4° 

40.9 

2 

61.19^^ 

2 

52.4 , 

29.15  Z 

4-7 : 

30.40  75 

2.8    ^ 

30.7 

26.66  39 

^  0 

41.2 

3 

61.50  3' 

52.7  X 

29.45  3^ 

4-9    ! 

3^-13 1: 

3.3    * 

38 

4 

30 

9 

29 

4 

69 

13 

Apr.  9.7 

27.04 

41.6 

6 

61.80 
62.08  ^^ 

53-6  ,, 

29.74  ,8 
30.02  " 

5.3    , 

32.46  ^^ 

4-5  ,, 

19.7 

27.41  ^7 

42.2 

54.9  ^ 

6.0    7 

6.2  '7 

29.6 

27.76  ^5 

42.8 

6 

62.35  n 

56-6  ! 

30.28  'J 

7°  „ 

3302  5° 

8-5 '^ 

May  9.6 

28.08^^ 

43.5 

7 
0 

62.60  ^5 

586  !° 

30.52  ^* 

8.2" 

33.48  t^ 

11.2^7 

19.6 

28.38  3° 

44.3 

8 

62.81  " 

60.9  ="3 

22 
30.74 

9.6  '4 

33.84  ^\ 

14.2  30 

26 

9 

18 

23 

19 

14 

25 

32 

29.6 

28.64 

45.2 

62.99  „ 

^3-4  ,, 
66.0  ^* 

30.93       . 

1 1.0 

34.09  ,^ 

17.4  „ 

June  8.5 

28.86  ^^ 

46.1 

9 

6313  "^ 

31.09    '^ 

12.4  '4 

34.22  *^ 

20.7  33 

i8-5 

29.03  J  7 

47.1 

10 

63:23  •" 

68.6  '* 

31.22  '3 

'3-9  \\ 

0 

34.22 

24.0  33 

28.5 

29.15 ' 

29.23     ^ 

48.2 

II 

63.29    ** 

7^-^  '! 

31.31     \ 

»5.3    1 

34-^o    ! 

27.2  3^ 

July  8.4 

49.3 

II 

63.31     ' 

73-5  It 

31.36    f 

16.6  '3 

33.86  \\ 

30.3  I 

2 

10 

2 

22 

I 

12 

35 

29 

18.4 

29.25 

50.3 

63.29 
63.23 

75.7  ,„ 

31-37    , 

17.8 

33.51  ,. 

33.2  „ 

28.4 

20.22     ^ 
8 
29.H 

51.3 

10 

77.6    9 

31.35    I 

18.8    '° 

33.06  *5 

35.7  \\ 

Aug.  7.4 

52.2 

9 

^3"    ! 

79.3 ,; 

31.28    7 

19.7      ^ 
20.5      ^ 

32.52  ^^ 
3 '89  "l 

37-9  " 

17.3 

29.02 
28.86  '^ 

52.9 

7 

62.98  '4 

80.6  '3 

31.18 ;° 

39-6  \l 

273 

53.5 

6 

62.81  "7 

81.6  "» 

31.06  " 

21.0      ^ 

31.19  7° 

40.9  '* 

19 

4 

19 

7 

15 

3 

74 

9 

Sept.  6.3 

28.67 

53.9 

62.62 

82.3 

30.91     . 

21.3 

3°-45  „ 

41.8 

16.3 

28.46  ^ 

54.0 

I 

62.41  '; 

82.6  3 

30.75  ^ 

^^•5    I 

29.68  77 

42.1     3 

26.2 

28.25 

53.9 

I 

62.20  " 

82.5  ' 

30.58    7 

21.5    ° 

28.90  78 

41.9     g 

Oct.   6.2 

28.05  '° 

53.6 

3 

62.00  ^° 

81.9  * 

30.42  1° 

21.2    ^ 

28.13  77 

4'-»  .! 

16.2 

27.86  '9 

53.0 

6 

61.81  '9 

81.0  9 

30.27  '5 

20.8    1 

27.39  ^* 

39.8  '3 

15 

7 

17 

13 

12 

6 

68 

17 

26.1 

27.71 

52.3 

61.64  ,, 

79-7  „ 

30.15    ^ 

20.2 

26.71 
26.10    ^' 

38-1 ,, 

Nov.  5.1 

27.60  " 

51.4 

9 

61.51  '^ 

78.0  '7 

30.06    9 

19.4     ® 

35.8  ^3 

15.1 

27.54    ^ 

50.4 

10 

61.42    9 

75-9 :: 

6 
30.00 

18.3" 

^5-58  Jo 

''■'  3 

25.1 

27.54    . 
27.60 

49.3 

1 1 

61.37    ^ 

;f  0  ^ 

71.0 

29.99     ' 

•70  ^ 

25.18  Z 

30.0  3' 

Dec.   5.0 

48.2 

II 

61.37    ° 

30.03    ^ 

15.6  'I 

24.89  ^ 

26.7  33 

13 

10 

6 

28 

9 

16 

15 

35 

150 

27.73  _« 

47.2 

^^•'^3  ,^ 

68.2 

30.12 

'•*-°   .A 

24.74 

23.2 

25.0 

27.91  ,, 

46.2 

10 

61.69  '^ 

^5-^  7o 

30.25  1^ 

12.4  ^ 

24.73    ' 

19.5  " 

35.0 

28.15  ^^ 

45.3 

9 

62.3  3^ 

30.42     7 

10.7  '7 

24,86  '3 

15.8  37 

Sec  rf,  Tan  6 

1.307       -0.842 

1.130      +0.527 

1. 001       +0.048 

3.269       +3.X13 

Mean  Place 

25"-779     37"-65 

60-.837     77".55 

28*.777     22".90 

3oVo30    32".25 

DV  Of  V»  0 

40.02               0.00 

-o.oi          0.00 

0.00          0.00 

-0.08         +0.01 

D,|f<y,  D«<J 

0.0 

-1.0 

0.0 

-1.0      1 

0.0 

-1.0            1 

0.0 

-I.O 

[Eph  xs] 
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APPARENT  PLACES  OF  STABS,  1912 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.  I  .o 
10.9 
20.9 

30.9 
Feb.  9.9 

19.8 

29.8 

Mar.  10.8 

20.7 

30.7 

Apr.  9.7 
19.7 
29.6 

May  9.6 
19.6 

29.6 

June  8.5 

18.5 

28.5 

July  8.4 

18.4 

28.4 

Aug.  7.4 

17.3 
27.3 

Sept.  6.3 
16.3 
26.2 

Oct.  6.2 
16.2 

26.1 
Nov.  5.1 

151 

25-1 

Dec.  5.0 

150 

250 
350 


89  HercuUs. 

Mag.  5.5 


Right 
Ascension. 


h 
17 


m 
51 


50.38 

5055 
50.76 

51.00 

51-27 


17 

21 

24 
27 
29 


31 


Sec  rf,  Tan  6 
Mean  Place 


5^.56 

51.87 
52.18  3' 

52.50  ^^ 

52.81  3' 
30 

53-11 
53.40 
53.68 

5392 

54.14 


29 
28 


24 

23 
19 


54.33 

54-49 
54.60 

54.68 
54-71 

54-70 
54.64 
54.55 
54-42 
54.26 

54.07 
53-87 
53.67 
53.46 
53.27 

53.11 
52.98 
52.88 

52.83 
52.83 

52.88 
52.98 
53.12 


16 

II 

8 

3 
I 

6 

9 

X3 
16 

19 

20 
20 
21 

19 
16 

13 
10 

5 
o 

5 

10 

14 


Declina- 
tion N. 


+  26     3 


S  Draconis. 

Mag.  3.9 


Right 
Ascension. 


37.7 
34.9 


28 
27 


32.2 
29.8  ^^ 
27.6     " 


25-9 
24.6 

23.8 
23.6 

23.9 


22 
17 

13 
8 

2 

3 
8 


24.7 
26.0  ^3 
27.7  '7 

29.7 
32.0 


20 
23 
24 


34.4 

36.9 

39.5 
42.0 

44-4 

46.6 
48.6 

50.3 

51-7 
52.8 

53.5 
53.8 
53.8 

53-4 
52.6 

51.4 

49.9 
48.0 

45.7 
43.2 

40.6 
37.8 
35.0 


25 
26 

25 

24 
22 

20 

17 

14 
II 

7 

3 
o 

4 
8 

12 

15 
19 

23 

25 
26 

28 
28 


ly'^a,  Dm  a 
D^  6,  D  »6 


1. 113       40.489 
52V207     48"-23 


-O.OI 

0.0 


0.00 

-I.O 


h 
17 


m 
51 


57.93 
58.10 

58.34 
58.64 

58.99 


17 
24 
30 

35 
40 

59.39  . . 
59.82  « 

60.27  ^^ 

60.72  ^^ 

61.17^5 
43 

61.60 
62.01  ^^ 
62.37  3^ 
62.69 
62.96 


32 

27 
21 


63.17 

63.32 

63.39 
63.40 

63.34 

63.22 

63-03 
62.78 

62.49 

62.15 

61.77 
61.38 
60.98 
60.58 
60.20 

59.85 

59.55 
59.30 

59." 
59.00 

58.97 
59.01 

59-13 


15 

7 

I 

6 
12 

19 
25 
29 
34 
38 

39 
40 

40 

38 
35 

30 

25 

19 
II 

3 

4 
12 


Declina- 
tion N. 


+  5652 

n 

55.2  3^ 

51.8  ^^ 
48,7  3' 

46.0  ^7 


43.9 

42.3 
41.4 

41.2 
41.6 

42.6 

44.3 

46.4 
49.0 

51.9 

55.1 
58.4 

61.7 

65.0 

68.1 


21 

16 

9 

2 

4 
10 

17 
21 

26 

29 

32 

33 
33 
33 
31 
29 


0  HercnllB. 
Mag.  4.0 


27 
22 


71.0 

73.7 

75-9  ,„ 

77.8  '^ 

79.2  '^ 
10 

80.2 

80.6 

80.6 

80.0 

78.9 

77.3 
75.2 
72.7 
69.7 
66.5 

63.0 

59.4 
55.8 


4 
o 

6 

II 

16 

21 

25 
30 
32 
35 

36 
36 


Right 
Ascension. 


h   m 

17  53 


s 


1.830   +1.533 

6oV494  7o".33 


-0.04 
0.0 


0.00 
-i.o 
[£ph  xa] 


2.13 
2.29 
2.50 
2.76 

3.04 


16 
21 
26 

28 

31 

3.35 
3.68  ^3 

4.01  ^^ 
34 

34 

33 


4.35 
4-69 


31 


5.02 

5-33  ,„ 
5-62  ^l 

5-88' 

6. 1 1 


6.30 

6.45 

6.55 
6.61 

6.62 

6.59 
6.51 
6.38 
6.22 
6.02 


26 

23 
19 


15 
10 

6 

I 

3 

8 

13 
16 

20 
23 


5-79 

5.55 

5-31 
5.06  ^5 

4.83  '' 


24 
24 


4.63 
4-46 

4.33 

4.25 
4.22 

4.25 
4.33 
4-46 


20 

17 

13 
8 

3 

3 

8 
13 


Declina* 
tionN. 


+  3715 


30.8 
27.6 
24.6 
21.8 
19.4 


32 
30 
28 

24 
20 


17-4 
16.0  '^ 

15.2      « 

14.9 

15.3 


86  Draoonis. 

Mag.  5.0 


Right 
Ascension. 


16.2 
17.6 

19.5 
21.8  ^3 

24.4 


19 


26 
28 


27.2 
30.1 
33.0 

35-9 
38.7 

41.3 
43.6 
45.6 
47.2 
48.5 

49.3 
49.7 
49.7 
49.3 
48.3 

46.9 

45.1 
42.9 
40.3 
37.5 


29 

29 
29 

28 

26 

23 
20 

16 

13 

8 

4 
o 

4 
10 

14 

18 
22 
26 
28 

30 


34.5 

3^'3  ,, 
28.1  3^ 


32 


1.256   +0.761 
X4'.092  4i".8i 


h   m 

17  53 

s 

17.77 
17.97 
18.36 

18.91 
19.61 


Declina- 
tion N. 


20 

39 

55 

70 
82 


20.43 

21.34 
22.31 

23-30 
24.27 


91 
97 
99 
97 
93 


85 


25.20 
26.05 
26.80   75 

27.43      ^ 
27.92 


+  7658 

15-3  ^ 
II. o  ^* 
8.8  3« 

6.2  '<^ 

21 


49 
32 


-0.02 
0.0 


0.00 
-I.o 


28.24 
28.41 
28.41 
28.24 

27.91 
27.42 

26.80 
26.04 

25.17 

24.22 

23.19 

22.12 
21.03 

19.95 
18.91 

17.93 
17.04 

16.26 

15.63 
15.16 

14.87 
14.76 
14.85 


17 
O 

17 

33 
49 

62 
76 
87 

95 
103 

107 
109 
108 
104 
98 

89 
78 

63 
47 
29 

II 
9 


4.1 

2.5 
1.6 

1-3 
1-7 

2.8 

4-5 
6.6 

9.2 

12. 1 


16 

9 

3 

4 
II 

17 
21 

26 

29 
32 

15.3 
18.6  33 
33 

33 

31 
29 

27 
23 
»9 
14 
9 

4 
o 

5 
II 
16 

21 

25 
29 

32 

35 

36 
36 


21.9 
25.2 
28.3 

31.2 

33.9 
36.2 

38.1 

39.5 

40.4 
40.8 
40.8 

40.3 
39-2 

37-6 

35.5 
33-0 
30.1 
26.9 

23.4 
19.8 

16.2 


4.436   +4.322 
23V250  3o".44 


-0.1 1 
0.0 


40.01 
-1.0 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON, 


V  Ophluohl. 

^  Hercnlls. 

y  DraooniB. 

67  Ophiuclii. 

Mean  Solar 

Mag.  3.5 

Mag.  3.8 

Mag.  2.4 

Mag.  3.9 

Date. 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Ascension. 

tions. 

Ascension. 

UonN. 

Ascension. 

tion  N. 

Ascension. 

tion  N. 

h      m 

0 

1 

h      xn 

0       > 

h       m 

e         ' 

h        m 

0       « 

17  54 

-9  45 

n 

17    54 

+  2914 

17    54 

+  51  29 

17  56 

+    255 

Jan.    i.o 
10.9 

t 

9-25  Z 

57.1 
58.1 

10 

i8!86 
19.02  ^^ 

73-& 
70.9  'I 

t 

3  ^42  , 
31-58  '^ 

41.0  "'^ 

"•50  ,8 

12.68  '^ 

57-»  x8 
55-4 

20.9 

9.48  l\ 

59.1 

10 

19.23  J 

68.1  'I 

31.81  ^3 

37-6  ^* 

12.90  " 

53.7  '7 

30.9 

9-73  J 

60.1 

10 

19.47  ,t 

65-5 !' 

32.09  'I 

34-6  1° 

13-14  '4 

52.2  '5 

Feb.   9.9 

10.01  '" 
29 

61.0 

9 
7 

^9-74  ^^ 
30 

^3-3  \l 

32.41  3^ 

31.9  11 

^3-4^  11 

50.9  '3 
11 

19.8 

»o-3o 

61.7 

20.04 

<*^-5  ,, 

32.77  ,a 

29-8  ,. 

13.69 

49.8 

29.8 

10.60  3° 

62.2 

5 

20.35  \\ 

60.1  'i 

33-15  ^, 

28.2  '^ 

^398  '' 

48.9    9 

Mar.  10.8 

10.91  3| 

62.6 

4 

20.67 

59.3       ^ 

3356  4 

27.3    ^ 

14.28  30 

48-4    t 

20.8 

11.22  ^ 

62.8 

2 

20.99  ^^ 

59.1       , 

33-97  ';' 

27.0    ^ 

^458  1° 

48.2    ^ 

30.7 

"•53  \\ 

62.7 

I 

21.30  3^ 

59.4     a 

34-37  1° 

27.4    ^ 

14.88  3° 

48.4    ' 

31 

3 

31 

8 

39 

TO 

29 

4 

Apr.  9.7 

11.84    ^^ 

62.4 

21.61 

60.2 

34-76 

28.4    , 

15-17 

48.8 

19.7 

12.13    1 

62up 

4 

21-91  ^° 

6^-5  !i 

35-13  ,^ 

««>  -r*    16 
30.0 

15-46  '^ 

49-6  / 

29.6 

12.67  ^J 

61.4 

6 

28 

22.19  _ 

63-3  ' 

35-47  ^4 

3»-'  " 

15-73  ,1 

50-6    ! 

May  9.6 

60.7 

7 

22.44  „ 

65-4  " 

35-77  1° 

34.6  ^5 

15.98  ^5 

51.8  " 

19.6 

12.91  "2 

59.9 

8 

22.67 

^7-7  11 

36.02  *5 

37-5  '^ 

16.21  *3 

53-2  '4 

21 

8 

19 

26 

JO 

31 

20 

»5 

29.6 

13.30  \\ 

59.1 

8 
8 

22.86 

7°-3  ,6 
72-9  „ 

36.22 

40.6 

^^•41  „ 

54-7  „ 

June  8.5 

58.3 

23.01  ^^ 

36.37  '^ 

43-8  3 

16.58    7 

56.2    5 

18.5 

13.45  \\ 

57.5 

23.13  " 

75.6  ^%7 

36.46    9 

47-0  3^ 

16.72  '4 

57-7    i 

28.5 

13.56  " 

56.8 

7 

23.20    ' 

78.3  11 

36.49    , 

50-2  3» 

16.82  '** 

59-1    * 

July  8.4 

13.63     ^ 

56.1 

7 

23.23  ^ 

80.8 '5 

36.46    3 

53-3  f 

16.89    ' 

60.5 '4 

3 

6 

2 

23 

9 

29 

2 

12 

18.4 

13.66 

55.5 

23.21 
231 5  ,- 

83.1  „ 

36.37  ,, 

5^-2  ,« 

16.91 

61.7  „ 

28.4 

13.65     ' 

55.0 

5 

87.0  '* 

36.23  JJ 

58.8  ll 

16.89    I 

62.8  " 

Aug.  7.4 

13.60    I 
13.52  ,J 

54.6 

4 

23.05 

36.03  ^'^ 

6i.o  " 

16.83    f 

63.8  '° 

17.3 

54.3 

3 

22.92  "^ 

88.5  '5 

35-78 
35-50  ,, 

62.9  ;9 

16.74 ,: 

64-6    I 

27-3 

^3-40  \l 

54.1 

2 

22.75  \l 

89.7 " 

64-3  ''^ 

16.62 " 

65.1     5 

14 

2 

19 

8 

31 

10 

14 

4 

Sept.  6.3 

13.26 
12.78  ^ 

53.9 

22.56 

90.5      . 

35-19  ,^ 

653  , 

16.48 
16.32  J 

65.5    , 

16.3 

53.9 

0 

22-35  * 

90.9     ^ 

34-85  ^ 

65.7  4 

65.7    ' 

26.2 

53.9 

0 

22.13 

90.9     ° 

34-51  34 

65-7    ^ 

^6-^5  ^ 

65.8    ' 

Oct.   6.2 

54.0 

I 

21.92  ^' 

90.4     I 

^9'6  ,^ 

34-17  n 

65.2    5 

15.98  ^ 

65.6    I 

16.2 

12.63  '5 

54.1 

I 

21-72  ^° 

33-85  f. 

64.1  " 

15.83  '^ 

65.1    5 

13 

3 

18 

12 

30 

15 

13 

6 

26.1 

12.50 

54.4 

21.54 , . 

88.4 

86.8  '<* 

33.55     _ 

62.6 

'^5-70  ,,^ 

645     a 

Nov.  5.1 

12.41  9 

54.7 

3 

21.40  '^ 

33.30      / 

60.6  '° 

15.60  '" 

63-7 

15.1 
251 

12.36    ^ 

12.35  ' 

55.2 

55.8 

5 
6 

6 

8 

21.29 

21.23  ^ 

84.8  ="• 
79-9  J 

21 
33.09 

32.94           R 
32.86            ° 

58-^  2I 
55-3  'f 

15.54  : 
15-52 

62.7  '° 

Dec.  5.0 

12.39  \ 

56.4 

21.22 

4 

52.2  3' 
34 

15-55  5 

60.1  '4 

15 

150 

^2.47  _ 

57.2 

21.26 

77- "f  ,„ 

32.85 

48.8 

15.62 

58.6    , 

25.0 
35-0 

12.60  '3 
12.78  '^ 

58.1 
59.1 

9 
xo 

2 

21.36  ^° 
21.50  ^4 

74-2    ' 
71.3  '' 

32.90           I 
33.02 

:?:?  s 

15.74 
15-89  '^ 

5^-9    : 

55-3 

Sec  <J,  Tan  6 

1. 015       -0.17 

1. 146       +0.560 

1.606                  +1.257 

1. 00 1       +0.051 

Mean  Place 

io*,885     48".85 

20*.720      84". 4 1 

33'-755     55".83 

I4".277    66"  .31 

jy^a.T^^a 

0.00           0.0c 

► 

-o.oi           0.00 

-0.03           0.00 

0.00           0.00 

B^<5,  D«cJ 

,    0.0           -1.0 

0.0          -1.0 

0.0           -1.0 

0.0           -1.0 

1912 

\           28 

[ 

£ph  is] 
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APPAKENT  PLACES  OF  STAES,  1912, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


0  him. 

y  SsfittazU. 

70  OpUudii. 

78  OpUuchi. 

Mag.  3.9 

Mag.  3.1 

Mag.  4.1 

Mag.  3.7 

Mean  Solar 

Date. 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Ascension. 

tion  S. 

Ascension. 

tion  S. 

Ascension. 

tion  N. 

Ascension. 

tion  N. 

h      m 

0           r 

h       xn 

0        t 

h       m 

0 

» 

h     m 

0       * 

17    59 

-50    5 

18     0 

-3025 

If 

18     0 

+  2, 

ff 

30 

18  3 

+    932 

Jan.    i.o 

4405 

60.5  ,^ 

s 
7.II 

40.9 

58.62 

59.8 

8^85 ,, 

530  ^^ 

10.9 

44-32  11 

59.1  t 

7.33    ^^ 

40.6    3 

58.80  ^* 

58.1 

17 

9.02  '7 

20 

51.0  "^ 

20.9 

4465  ^3 

57.8  3 

L  -rv  26 
7-59  ,^ 

40.4    ^ 

59.01  " 

56.5 

16 
16 

T  A 

9-23  \\ 

49-0  !« 

30.9 

45.03  I 

5^-^  \ 

7.88  ^9 

40.3  ; 

59.25  ^l 

54.9 

9-46  ^6 

^^•^    6 

Feb.  9.9 

45-44  ;, 

43 

55-8  9 

8.19  ^ 
34 

40.2 
0 

59-5X  ll 

53.5 

^4 
II 

9.72      „ 
"      28 

45.6  ll 

19.8 

45.87  ^. 

55-1    . 

^•53  ,, 

40.2 

59-79  ,^ 

52.4 

8 
6 

10.00 

44-3  ,„ 

29.8 

46.32  ^5 

54-6    5 

8.87  34 

40.2  ^ 

60.08  ^9 

51.6 

^°-^9  ^' 

43-3  '° 
42.7    t 

Mar.  1 0.8 

46.79  ^; 

54-3    ^ 

9.22    ^^ 
9.58    ^j 

40.2  ° 

60.38  3<^ 

51.0 

10.58  ll 

20.8 

47.26  ^7 

54-3    ° 

40.3  I 

60.68  3«> 

50.8 

2 

10.88  30 

42.5   : 

30.7 

47.72  ^^ 

2 

54-5    , 

9.94     „ 

0 
40.3  , 

60.98  3^ 

50.9 

I 

H.I8  30 

42.6   ' 

46 

4 

35 

I 

30 

5 

29 

6 

Apr.  9.7 

48.18 

54-9    - 

10.29  .  . 

40u|. 

61.28 

51.4 

"•47  ,„ 

43-2 

19.7 

48.62  ^ 

55-4    , 

10.63  3^ 

40.4  ° 

61.57  ^^ 

52.1 

7 

11.76  '9 

44-1    » 

29.6 

49.04  ^ 

56-^  .1 

10.95  ^^ 

40.5   ' 

61.84  ll 

53.1 

10 

9  7 

12.03 ,; 

45.3  " 

May  9.6 

49.44:! 
49.80  36 

57-1    ° 

".53  ! 

40.7  I 

62.09  ^5 

54.3 

12 

12.28  ="5 

46.8    5 

19.6 

58.2  " 

40.9  ^ 

62.32  ^3 

55.6 

13 

"•5^  ?, 

48-5    I 

32 

12 

25 

2 

21 

14 

21 

18 

29.6 

50.12 

59-4  ,^ 

"•78,^ 

41. 1 

62.71  ; 

57.0 

12.72 

5°-3  .„ 

June  8.5 

50-40  ^° 

60.8  '-^ 

22 
12.00  " 

41.5  ^ 

58.5 

15 

12.89  7 

5»»  \l 

18.5 

50.62 " 

62.3  |5 

12.18  '® 

41.9  ^ 

62.85  4 

60.0 

15 

13-03  * 

54^°    8 

28.5 

50.78  \l 

^3-9    ' 

12.32  '"^ 

42.3  z 

62.96 " 

61.4 

14 

I3-X3  'I 
13.19    3 

55^8    ! 

July  8.5 

50.88  '° 
4 

65-5  "^ 
15 

12.41  ^ 
4 

42.8   5 
5 

63.03  ^ 

62.7 

13 
12 

57-6  !^ 

18.4 

50.92 

67-0  ,^ 

12.45  _ 

43.3    . 

63.06 

63.9 

13.22 

59-2  ,^ 

28.4 

50.90  ^ 

68.5    5 

12.44  \ 

43.9   ° 

63.04  ^ 

65.0 

II 

13.20    ^ 
^3-^4    ° 

60.6  "4 

Aug.  7.4 

50.81  I 

69.9    * 

12.39  ^ 

44.4  I 

62.99 

65.9 

9 

61.8  " 

17.3 

50.67  \\ 

71.I  " 

12.30  ^ 

44.9   f 

62.90  9 

66.6 

7 
6 

13.04  ^ 

62.8  '« 

27-3 

5<^-49  ^, 

72.0    I 

12.18  " 

45.3 : 

62.78 " 

67.2 

12.92  " 

63.6    I 

23 

7 

10 

3 

14 

4 

JS 

6 

Sept.  6.3 

50.26 

7^7    . 

12.02 
11.66  '^ 

45.6 

62.64 

62.48  ;6 
62.32  « 

67.6 

12.77  „ 

64.2 

16.3 

5°-^'    oA 

73-1  ; 

45.8  ^ 

67.7 

I 

12.60  '7 

64.5    ^ 

26.2 

20 

49-75  ° 

73-2    ' 

45.8° 

67.7 

0 

12.43  '^ 

64-5    ° 

Oct.    6.2 

49-50  5 

72.9    3 

"•47  ;^ 

45.7 1 

62.15  ^ 

67.5 

2 

12.26  '7 
12.10  '* 

64-3     ' 

16.2 

49.26  '* 

72.3    * 

11.30 1 

45.5 

62.00  '5 

67.1 

4 

63-8  i 

21 

9 

14 

4 

»3 

6 

14 

8 

26.2 

49-05  , 

^I"*  „ 

II. 16 

45.1  ^ 

61.87  ,„ 

66.5 

"-96  „ 

^30  .„ 

Nov.  5.1 

48-89  ^ 

7°-3  " 

11.05  " 
10.99 

44.7 ; 

61.77  '^ 

65.6 

9 

11.85  " 

"77  : 

62.0  '*» 

I5-I 

48.79 '° 

68.9    * 

44.2  5 

61.70         ' 

64.6 

10 

60.8  " 

25.1 

48.76  3 

^7-4    i 

10.98  ^ 

43.7 ; 

61.68         ^ 

63.4 

12 

11.74  f 

59.3  1^ 

Dec,  5.0 

48-79  ^ 

65.8  '<* 

11.02  ^ 

43.2  f 

61.70        I 

62.1 

13 

"•75    i 

57.6    7 

II 

17 

9 

5 

7 

15 

6 

«9 

150 

48.90  ,a 

^4-^  ,* 

II. II 

42.7  ^ 

61.77 

60.6 

11.81 

55-7  .„ 

25.0 

49.08  '* 

62.5  '^ 

11.26  '5 

42.2  ^ 

61.88  " 

58.9 

17 

"•92 !! 

53-8  '9 

350 

49.32  ^^ 

60.9'* 

11.45  '^ 

41.9  3 

62.04 

57.3 

16 

12.06  '4 

51.8  ="« 

Sccrf.Tanrf 

1.559      -1. 196 

1. 160  -0.587 

1. 00 1      40.044 

1. 014      40.168 

Mean  Place 

46«.8i7     54".53 

9V222      33". 71 

6o«.40i     68"  .99 

io".63i    62".54 

D'i^o,D«»a 

+0.03           0.00 

4O.02               0.00 

0.00           0.00 

0.00          0.00 

J>^6,l>ui 

0.0 

-I.O 

0.0 

-i.o 

0.0 

-1.0 

1 

<^o 

-1.0 

[Eph  14] 
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Mean  Solar 
Date. 


Jan.    i.o 

II.O 

20.9 

309 

Feb.  9.9 

19.8 

29.8 

Mar.  10.8 

20.8 

307 

Apr.  9.7 
19.7 
29.7 

May  9.6 
19.6 

29.6 

Jiine  8.5 

18.5 

28.5 

July  8.5 

18.4 

28.4 

Aug.  7.4 

17-4 
27.3 

Sept.  6.3 
16.3 
26.2 

Oct.  6.2 
16.2 

26.2 
Nov.  5.1 

25.1 
Dec.  5.1 

•15-0 
25.0 

35.0 


o  Herovlis. 
Mag.  3.8 


Right 
Aacenuon. 


Sec  6,  Tan  6 
Mean  Place 


h 
18 

a 
4.68 

4.84 

5.04 
5.27 
5.53 

5.82 
6.12 

6.43 

6.75 
7.07 

7.38 
7.68 

7.96 

8.22 

8.45 

8.65 
8.82 

8.95 
9.03 
9.07 

9.06 
9.01 
8.92 
8.79 
8.63 

8.44 
8.24 
8.02 
7.81 
7.61 

•743 
7.28 

7.17 

7.II 

7.09 

7.12 
7.20 

7.33 


sn 

4 

16 
20 

23 
26 

29 

30 

31 
32 
32 
31 

30 
28 
26 

23 
20 

17 
13 

8 

4 
I 

5 

9 

13 
16 

19 

20 
22 
21 
20 
18 

15 
II 

6 

2 

3 

8 
13 


Declina- 
tion N. 


+  2844 


48.8 

45.9 

43.1 
40.6 

38.4 

36.5 
35.1 

34-3 
34.0 
34.2 

35.0 

36.3 
38.0 

40.0 
42.3 

44-9 

47.5 
50.2 

52.8 
55.4 

57.8 

59-9  10 
61.8  '9 

63.4  '' 
64.6 


29 
28 

25 
22 

19 
14 

8 

3 

2 

8 

13 

17 
20 

23 
26 

26 

27 
26 

26 
24 

21 


12 
9 


65.5 

65.9 
66.0 

65.7 
64.9 

63.8 
62.3 
60.4 
58.2 

55.7 
530 

47.2 


4 
I 

3 
8 

II 

15 

19 
22 

25 

27 

29 
29 


/^SsfittazU. 
Mag.  4.0 


Right 
Asconaion. 


h 
18 


m 

8 


8 
28.05 
28.25 
28.48 
28.74 
29.03 


20 

23 
26 

29 
30 


32 


29.33 
29.65 

29.97  ^^ 

30.30  33 

30.63 


33 
32 


30.95 
31.27 

31.58 
31.87 

32.13 

32.37 
32.58 
32.76 

32.89 
32.98 

33.03 

33.04 
33.00 

32.92 
32.81 


32 

31 
29 

26 
24 

21 

18 

13 

9 

5 

I 

4 
8 

II 
14 


32.67 

32.51 

32.34 

32.17  11 
32.01   '^ 


16 
17 


1. 141 
6".562 


+0.549 


." 


59   .10 


31.87 
31.77 

31.69 
31.72 

31.80 
31.92 
32.10 


14 

10 
6 

2 

3 
8 

12 
18 


Declina- 
tion S. 


—  21     4 


65.8 
66.0 
66.3 

66.6 
66.9 

67.1 

67.3 
67.4 

67.4 
67.3 

67.1 
66.9 
66.6 

66.3 
66.0 

65.7 

65.5 

65.3 
65.2 

65.1 

65.1 
65.1 
65.2 

65.4 
65.5 

65.6 

65.7 
65.8 

65.8 

65.8 

65.7 
65.6 

65.6 

65.5 
65.5 

65.6 

65.7 
65.9 


2 

3 
3 

3 

2 

2 
I 
o 
I 

2 

2 

3 
3 
3 
3 

2 
2 
I 
I 
o 

o 
I 

2 
I 
I 

I 
I 
o 
o 
I 

I 
o 

I 
o 
I 

I 

2 


fj  Ssfittarii. 

Mag.  3.2 


Right 
Awenaian. 


1.072        -0.386 
30".008     5  7  ".62 


h 
18 


m 
II 


a 
38.14 

38.36 
38.62 
38.92 

39.25 

39.60 

39.96 

40.34 
40.72 

41.10 

41.48 

41.85 
42.20 

42.53 
42.84 


22 
26 
30 

33 
35 

36 
38 
38 
38 
38 

37 

35 

33 

31 
28 


25 

2Q 


43.12 

43.37 
43.57 
43.72    [^ 

43.83 


II 

6 


43.89 

43.89 

43.84 

43.75  ^, 

43.62  '3 

17 

43.26  '9 
43.06  ^° 
42.86 
42.67 


20 


19 
16 


42.51 
42.38 
42.30 
42.27 
42.30 

42.39 

42.53 
42.72 


13 
8 

3 
3 
9 

19 


Declina- 
tion S. 


-3647 


27.1 
26.4 
25.8 
25.2 
24.7 

24.4 
24.1 

23.9 
23.8 

23.7 

23.8 

23.9 
24.1 

24.4 
24.8 

25.3 

25.9 
26.6 

27.4 

28.2 

29.1 
30.0 
30.8 
31.6 
32.2 

32.7 
33.1 
33.2 

33.1 
32.9 

32.4 
31.8 
31.0 
30.2 

29.3 

28.4 
27.6 
26.8 


7 
6 

6 

5 
3 

3 

2 

I 
I 
I 

I 
2 

3 

4 
5 

6 

7 
8 

8 
9 

9 
8 

8 

6 

5 

4 
I 

I 

2 

5 

6 

8 
8 

9 
9 

8 
8 


Groombxidce  81(88. 

Mag.  5.4 


Right 
Aacandon. 


1.248 
40'-397 


-0.748 
I9".56 


h 
18 


m 
12 


14 


52.40 
52.54 

52.73  !^ 

52.97 

53.24 


24 
27 
31 


53.55 ,, 
53.88  33 

54.23  II 

54-58  35 

^^•^^  35 
55.29  .. 

55.62  33 

55-94  ^ 

56.23 

56.48 


29 

25 
22 


56.70 
56.87 
56.99 
57.07 
57.09 


17 
12 

8 

2 

3 


57.06 
56.98 
56.85 
56.68  '7 

56.47  ^' 


8 
13 


56.23 

55.97 
55.70 

55.43 
55.17 

54.93 
54.72 

54.55 
54.43 
54.36 

54.35 
54.40 

54.51 


24 

26 

27 

27 
26 

24 

21 

17 
12 

7 
I 

5 
II 


Declina- 
tion N. 


+42  7 


33.6 

30.3 
27.1 

24.2 

21.6 

19.4 
17.8 
16.8 
16.4 
16.6 


33 
32 

29 
26 

22 

16 
10 

4 

2 

8 


17.4 
18.8  '4 
18 

23 
26 

29 


20.6 
22.9 

25.5 

28.4 

31.5 
34.6  '' 

37.7 
40.7 


31 


31 

30 
28 


26 
23 
19 


43.5 
46.1 

48.4 

50.3  ^^ 

51.8  '5 
II 

52.9 
53.6 

53.8 
53.6 
52.8 


51.6 

49.9 
47.8 

45.3 
42.4 

39.3 
36.1 
32.8  33 


7 

2 

2 

12 

17 
21 

25 
29 

31 
32 


1.348   -K3.904 
54«.523  43".86 


-o.oi 
0.0 


0.00 
-1.0 


•to.oi  0.00 

Q.o  -i.o 

fEph  xa] 


-K).02 
0.0 


0.00 

-I.o 


-0.02 
0.0 


0.00 
-I.O 
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Mean  Solar 
Date. 


Jan,    i.o 

II.O 

20.9 

30.9 

Feb.  9.9 

19.8 

29.8 

Mar.  10.8 

20.8 

30.7 

Apr,  9.7 
19.7 
29.7 

May  9.6 
19.6 

29.6 

June  8.5 

18.5 

28.5 

July  8.5 

18.4 

28.4 

Aug.  7.4 

174 
273 

Sept.  6.3 
16.3 
26.2 

Oct.  6.2 
16.2 

26.2 
Nov.  5.1 

25.1 
Dec.  5.1 

150 
25.0 
35-0 


Sec  <f,  Tan  (5 
Mean  Place 


I)  V  '^t  ^t*  ^ 


86  Draconis. 

Mag.  5.0 


Right 
Ascenaon. 


h 
18 


m 
13 


a 
20.19 
20.32 
20.54 
20.84 
21.22 


13 
22 

30 
38 

45 


50 

53 
55 


21.67 
22.17 
22.70 

23-25 

23.80  ^^ 
53 

24-33 

24.84  II 

25.30  J 

25.71  ^' 

26.06  ^^ 

27 

26.33 
26.52 
26.62 
26.64 
26.58 


19 
10 

2 

6 

15 


24 


26.43 
26.19 
25.88  3^ 

^5-^  Is 

24.59  ,, 
24.08  5^ 

23.55  11 
23.02  ^3 

22.03 

21-59  H 
21.21 

20.91 

20.69 


38 
30 
22 

13 


20.56 

20.53 
20.59 


3 
6 


Declina- 
tion N. 


+  64  21 

tt 

52.1 
48.4  37 
45.0  34 

41.8  32 

38.9  '' 


36.5 

34-7 

33.5 
33.0 

33-2 

34-0 
35-5 

37-5 
40.0 

42.8 

46.0 

49.3 
52.7 
56.1 

59.4 


24 

18 
12 

5 

2 

8 

15 
20 

25 
28 

32 

33 
34 
34 
33 
31 


29 

25 
22 


62.5 

65.4 
67.9 

70.1 

71.8  '7 

13 

73-1 

73-9 
74.1 

73.9 
73.1 


8 

2 

2 

8 
14 


18 


71.7 

67.6  ^3 
64.8  ^^ 

61.7  3^ 
34 

58.3 

54.8  35 

51. 1  ''^ 


2.312       4-2.084 
23*423     62".32 


■0.06 
0.0 


-O.OI 

-1.0 


S  Bsfittazil. 

Mag.  2.8 


Right 
Aacendon. 


h 
18 


m 
15 


a 

19.52 

19.73 
19.97 

20.25 
20.55 


21 

24 

28 

30 
32 


34 
35 
35 


20.87 
21.21 
21.56 
21.91 

22.26  35 
35 
22.61 
22.96  35 
23.29  33 
23.60  3^ 
23.89  " 


24.16 

24.39 
24.58 

24.73 
24.84 

24.90 
24.91 
24.87 

24.79 
24.67 

24.52 

24.35 
24.17 

23.99 
23.81 

23.66 

23.55 
23.47 
23.45 
23.47 


29 

27 


23 

19 

15 
II 

6 

I 

4 
8 

12 
15 

17 
18 

18 

18 

15 

II 
8 
2 

2 
8 


23.55 
23.68  '3 

23.85  '7 


Declina- 
tion S. 


-2951 


67.0 
66.7 
66.4 

66.2 
66.0 

65.9 
65.8 

65.6 

65.5 

65.4 

65.3 
65.2 

65.2 

65.2 

65.2 

65.3 

65.5 
65.8 

66.2 

66.6 

67.1 
67.7 
68.2 
68.7 
69.1 

69.4 
69.7 
69.8 
69.8 
69.7 

69.4 
69.1 
68.7 
68.2 
67.7 

67.2 
66.7 
66.3 


3 

3 

2 

2 
I 

I 
2 
I 
I 
I 

I 
o 
o 
o 

I 

2 

3 

4 
4 
5 

6 

5 
5 

4 
3 

3 
I 

o 

I 

3 

3 

4 
5 
5 
5 

5 
4 


X.153       -0.574 
2i*.620     58".95 


-K).02  0.00 

0.0  -1.0 

[Bph  x«] 


7;  Setpentli. 

Mag.  3.4 


Right 
Aaoenaion. 


h 
18 


VOL 
16 


43.53 

43.69 

43.89 
44.12 

44.38 
44.65 

44-94 
45.23 
45.53 
45.83 


16 
20 

23 
26 

27 

29 
29 
30 
30 
30 


46.13 

46.43 
46.71 

46.97  _ 

47.22     5 


30 
28 
26 


47.44 

47.64 
47.80 

47.92 

48.01 

48.05 
48.06 
48.02 

47.94 
47.83 

47.70 

47.54 
47.38 
47.22 
47.06 

46.92 
46.81 

46.74 
46.71 

46.72 

46.78 
46.88 
47.02 


22 

20 
16 
12 

9 

4 

I 

4 
8 

II 
13 

16 
16 
16 
16 

H 

II 

7 

3 
I 

6 

10 
14 


Declina- 
tions. 


-255 

295 

30.8  '3 
32.1  '3 

12 
II 

9 

7 

4 
I 

I 
4 

7 

9 
10 

XI 

12 


33.3 
34.4 

35.3 
36.0 

36.4 
36.5 
36.4 

36.0 

35.3 
34.4 
33-4 
32.3 


31. 1 
29.8  '3 

28.5 

27.3 
26.2 


13 
12 

II 

10 


25.2 
24.4 

23-7 
23.1 
22.7 

22.4 
22.2 
22.2 
22.3 
22.6 

23.1 

23.7 

24.4 

25.3 
26.3 

27.4 
28.7 
30.0 


8 

7 
6 

4 
3 

2 
o 

I 

3 

5 

6 

7 

9 
10 

II 

13 
13 


1. 00 1       -0.051 

45"-334    2o".37 


0.00 
0.0 


0.00 
-1.0 


€  8a«ittaxll. 
Mag.  2.0 


Right 
Aacenaion. 


h       m 
18     18 

a 
17.66 

17.87  " 
18.12  ^5 

18.40  ^^ 

18.71  3^ 

34 

19.05 
19.40  35 
19.76  36 
20.13 
20.50 


37 
37 
37 


20.87 
21.23 
21.58 
21.91 
22.22 

22.50 

22.74 
22.95 

23.11 
23.22 

23.28 

23.30 
23.26 
23.18 
23.05 


36 

35 

33 

31 
28 

24 
21 

16 

II 

6 

2 

4 
8 

13 
16 


22.89 
22.71 
22.52  ]^ 
22.33  "' 
22.14 

21.98 
21.85 
21.77 
21.74 
21.76 


18 


J9 

19 
16 


21.83 
21.96 
22.14 


13 
8 

3 

2 

7 


13 
18 


Declina- 
tion S. 


-3425 


45-1 

44.5 

43.9 

43.4 
43.0 

42.7 

42.4 
42.2 

42.0 

41.9 

41.8 
41.8 
41.8 
42.0 
42.2 

42.6 

43.0 

43.5 
44.2 

44-9 

45.6 
46.4 

47.1 
47.8 
48.4 

48.9 

49-2 

49.4 

49.4 
49.2 

48.8 

48.3 

47.7 
47.0 

46.3 

45.5 
44.8 

44.1 


6 
6 

5 

4 
3 

3 

3 

2 
I 
I 

o 
o 

3 
2 

4 

4 
5 
7 
7 
7 

8 

7 

7 
6 

5 

3 

2 

o 

2 
4 

5 
6 

7 

7 
8 

7 
7 


1. 212 
X9'.848 


-0.686 

37".03 


40.03 
0.0 


0.00 
-1.0 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 

109  HercnliB. 

Mag.  3.9 

ot  Telescopli. 

Mag.  3.8 

A.  Sagittarli. 

Mag.  2.9 

;t  Braconis. 

Mag.  3.7 

Date. 

Right 
Ascension. 

Declina- 
tion N. 

Right 
Ascension. 

Declina- 
tion S. 

Right 
Ascension. 

Declina- 
tion S. 

Right 
Ascension. 

Declina- 
UonN. 

h       m 

0 

t 

h       m 

0 

t 

h       m 

0 

t 

h       m 

e          * 

18     19 

+21 

43 

18     20 

-46 

I 

18     22 

-252 

!8 

18     22 

+  7241 

Jan.    I.O 

II.O 
20.9 

30.9 
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29.02 

18.0 

3 

11.56  '3 

63.5    ' 

53.53  ,^ 

«-8  ! 

31-98  " 
31.90    ° 

35-5    \ 
36.1    ; 

15.1 

18.5 

5 

11.47     9 

63.2    3 

53.41  'i 
53.33  , 

44.4  ^ 

25.1 

28.98      I 

19.0 

5 

11.42     5 

62.9   3 

4^-7  '0 

31-85    ^ 

36.8    7 

Dec.   5.1 

28.98      ^ 

19.7 

7 

11.42 

62.6    3 

53.30  3 

4°-7  '° 

31-84    ' 

37.6    * 

4 

7 

5 

3 

I 

22 

4 

10 

150 

29.02 

20.4 

"•47  ,^ 

62.3 

53.31 

38.5  „ 

31.88 

38.6    ^ 

25.0 

29.H     9 

21. 1 

7 

"•57    ^ 

62.0   3 

53.36  5 

36.2  'J 

31.96 

39.6  _ 

35.0 

29.24    '^ 

22.0 

9 

11.71  '4 

61.6   4 

53.46  '^ 

33.7  '5 

32.08  " 

40.7 

Sec  <5,  tan  <5 

1.013       -0.161 

1. 123      -0.512 

1.068    +0.373 

1 .004      -0.085 

Mean  Place 

27-.384     i4".99 

> 

9"-520    55".3i 

52".4i9     4o".98 

30*.3i7    33"-99 

D'^  a,  Dw  a 

0.00           0.0c 

> 

+0.01         -»-o.oi 

-0.0 1           0.00 

0.00          0.00 

D^  6,  Dm  d 

■to.  I 

-1.0 

+0.1 

-1.0       1 

+0.1 

-1.0         1 

+O.I 

-1.0 

[Bph  xsj 


440  •        APPAEENT  PLACES  OF  STABS,  1912. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


A.  PaTonis. 

Mag.  4.4 


RiRht 
Ascension. 


Jan.    i.o 

II.O 

21.0 

30.9 
Feb.  9.9 

19.9 
29.8 
Mar.  10.8 
20.8 
30.8 

Apr.  9.7 
19.7 
29.7 

May  9.7 
19.6 

29.6 
June  8.6 

18.5 

28.5 

July  8.5 

18.5 

28.4 

Aug.  7.4 

17.4 
27.4 

Sept.  6.3 
16.3 
26.3 

Oct.  6.2 
16.2 

26.2 
Nov.  5.2 

25.1 
Dec.   5.1 

I5-I 
25.0 

35-0 


Sec  <5,  Tan  A 
Mean  Place 


D'^o,  Dm  a 
T>^  ^,  Dm  d 


h 
18 

s 
0.42 

0.68 
1.02 

143 
1.90 

2.42 
2.99 

3.58 
4.19 
4.81 

5-44 
6.05 

6.65 

7.22 

7.75 

8.23 
8.65 
9.01 
9.29 

9.48 

9.59 
9.61 

9.54 

9.39 
9.17 

8.88 

8.55 
8.18 

7.80 
743 

7.09 
6.79 

6.56 
6.41 

6.34 

6.36 
6.48 
6.69 


m 

44 

26 

34 
41 
47 
52 

57 

59 
61 

62 
63 

61 
6<9 

57 

53 
48 

42 
36 
28 

19 
II 

2 

7 

15 
22 

29 

33 
37 
38 
37 
34 

30 

23 
15 

7 

2 

12 
21 


Declina- 
tion S. 


/S  LyzK. 

Var.  3.4-4.1 


—  62  17 


31.5 
29.1 

26.9 

24.8 

22.9 

21.3 
20.0 
18.9 
18.I 
17.6 

17.5 
17.6 

18.I 

18.9 

20.0 

21.4 
23.0 
24.8 
26.8 
28.9 


24 
22 

21 

19 
16 

13 
II 

8 

5 
I 

I 

5 
8 

II 
14 

16 
18 
20 
21 
22 


21 
20 

19 


3I-I 
33.2 
35.2 

37.1 
38.8  '7 
13 
40.1 
41. 1 

41.7 
41.8 

41.5 


40.8 

39.7 
38.1 

36.3 
34.2 


10 
6 
I 

3 
7 


II 
16 
18 
21 

23 

319  ,, 
29.6  ^^ 

27.2  ^^ 


2. 151 
3*956 


-1.904 
22". 18 


Right 
Ascension. 


h 
18 


m 

46 


II 


8 
47.83 

47.94  ,  , 
48.09  '5 
48.28    '9 

20 

4905 
4936  II 

49.68  3^ 

50.00  "' 

33 

50.33  „ 
50.65  3^ 

50.96  3' 
51.26  30 

51.53  '' 


^0.05 
+0.1 


K).02 
-1.0 


51.77 
51.98 

52.15 
52.27 

52.35 

52.38 
52.36 
52.29 

52.18 
52.03 

51.85 
51.64 

51.42 

51.19 

50.97 

50.76 

50.57 
50.42 
50.30 
50.23 

50.21 
50.24 
50.31 


24 

21 

17 
12 

8 

3 

2 

7 
II 

15 
18 

21 
22 

23 
22 

21 

19 

15 
12 

7 

2 

3 
7 


Declina- 
UonN. 


+  33  15 


27.0 
24.0 
21. 1 
18.4 

15.9 

13.8 
12.2 
II.O 
10.4 
10.4 

10.9 
12.0 

13.6 
15.6 
17.9 


30 

29 

27 

25 
21 

16 

12 

6 

o 
5 

II 
16 
20 

23 
26 


60  Draconto. 

Mag.  5.4 


28 


20.5 

^3-3  ^^ 
26.2  ^9 

29.2  3° 

32.1 

34.8 
37.4 
39.7 
41.7 
43.4 

44.7 
45.6 
46.1 
46.2 

45-9 

45-1 
43.9 
42.3 
40.3 
37.9 

35.3 
32.5 
29.5 


29 
27 

26 

23 
20 

17 
13 

9 
5 
I 

3 
8 

12 
16 
20 

24 
26 

28 
30 


1.196       fo.656 
49'.845     35".76 


-0.02         -0.0 1 
+0.1  -1.0 

[F.ph  is] 


Right 
Ascension. 


h 
18 


m 

49 


15 


7.68 
7.66 
7.81 
8.12  ^l 
8.58  4^ 

59 
9.17 
9.88  7^ 
0.67  79 

-39  8^ 

3.27 

'84 
4.1 1  ^ 

4.9079 

5.60  1° 
6.21 


61 
49 

35 
21 

6 

8 

23 

37 

51 

63 

73 
82 

88 

1. 18  9^ 
0.22 


6.70 

7.05 
7.26 

7.32 

7.24 

7.01 
6.64 
6.13 
5.50 
4.77 

3-95 
3.07 


96 
93 


9.29 
8.41 
7.61 
6.91 

6.33 


88 
80 

70 

58 
44 


5.60^9 
5.48  " 


Declina- 
tion N. 


+  75  19 
It 

38.6  36 

35.1  ^^ 
31.8^3 

28.7  3» 


26.0 

23.9 
22.3 

21.3 
21.0 

21.4 
22.4 

23.9 
26.0 

28.6 

31.5 
34.7 
38.1 

41.5 
44.9 

48.3 
51.4 
54.3 
56.9 
59.1 

60.9 
62.3 
63.2 

63.5 
63.3 

62.6 

61.3 
59-6 

57.3 
54.6 


51.6 
48.3 


27 

21 
16 
10 

3 

4 

10 

15 
21 

26 

29 

32 
34 
34 
34 
34 

31 

29 
26 

22 

18 

14 
9 

3 

2 

7 

13 
17 
23 
27 
30 

33 


44 


.8  35 


3.949   ^3.820 
I3«.i82  49"-53 


(T  Safittaxii. 

Mag.  2.1 


Right 
Ascension. 


h 
18 


m 

49 


-0.10 
+0.1 


-0.05 
-1.0 


s 

46.52 
46.68 
46.88 

47.11 
47.37 

47.66 

47.97 

48.29 

48.63 
48.97 


16 

20 

23 
26 

29 

31 

32 

34 
34 
34 


34 
34 
32 


49.31 

49.65 

49.99 

50.31 
50.62  3> 

^  2« 

50.90 
51.16 

51.38 

5^-56 
51.70  '^ 


26 
22 
18 


SI. 79 
51.83 
51.83 
51.78 
51.68 

51.56 
51.41 

51.24 
51.06 

50.89 


4 
o 

5 
10 

12 

15 

17 
18 

17 
16 


50.73 
50.60  ^3 

50.50  '"^ 

50.45 

50.44 


50.48 

50.57 
50.70 


9 
13 


1. 116 
-►o.oi 

+O.I 


Declina- 
tion S. 


—  26  24 


34.8 

34-6 
34.4 
34.1 
33.8 

33.5 
33.2 

32.9 
32.5 
32.1 

31.7 
31.2 

30.7 

30.3 
30.0 

29.7 

29.5 
29.4 

29.4 
29.6 

29.8 
30.2 
30.6 
31.0 
31.4 

31.8 
32.1 

32.4 
32.6 

32.6 

32.6 

32.5 
32.3 
32.1 
31.8 

31.5 
31.2 

30.9 


2 
2 

3 
3 
3 

3 
3 

4 
4 
4 

5 
5 
4 
3 
3 

2 
I 
o 

2 
2 

4 
4 

4 
4 
4 

3 

3 

2 

o 
o 

I 

2 
2 

3 
3 

3 

3 


-0.497 
24".96 

+O.OI 

-1.0 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.    i.o 

II.O 
2I.O 

30.9 

Feb.  9.9 

19.9 
29.8 
Mar.  1 0.8 
20.8 
30.8 

Apr.  9.7 
19.7 
29.7 

May  9.7 
19.6 

29.6 

June  8.6 

18.5 

28.5 

July  8.5 

28.4 
Aug.  7.4 

17.4 
27.4 

Sept.  6.3 
16.3 
26.3 

Oct.  6.2 
16.2 

26.2 
Nov.  5.2 

25.1 
Dec.  5.1 

25.0 
35.0 


Sec<5,Tand 
Mean  Place 


o  Draoonis. 

Mag.  4.8 


Right 
Ascension. 


b       m 
18    49 

8 
51-32 
51.38 

5 1  52 

51.73 
52.02 


52.36 

52.75 

53.19 

53.65 
54.12 

54.60 

5506 

55.50 

55.91 
56.27 


6 

14 
21 

29 
34 

39 

44 
46 

47 
48 

46 

44 
41 
36 

31 


56.58 
56.82  ^i 
57.00" 
57.10 

57.13 


18 
10 


57.08 

56.96 

56.77 

56.51 
56.20 

55.84 

55.44 
55.02 

54.58 

54.15 


12 

19 
26 

31 
36 

40 
42 
44 
43 
42 


53.73 
53.35 
53.01 

52.72 .: 
52.50 


38 
34 


22 


52.35 
52.28 

52.29 


15 

7 
I 


Declina- 
tion N. 


+  59  16 

38.6  36 

35.2  ^^ 

31.8  ^^ 
28.8  ^^ 

26 
26.2 
24.0 

22.5 

21.6 

21.4 

21.8 

22.9 

24.6 

26.8 
29.4 


22 

15 

9 

2 

4 

II 

17 
22 

26 

29 


32 
34 

35 


32.3 

35.5 

38.9 

42.4 

45.8  3^ 
33 

49.1 

52.3 
55.2 

57.7 
59.9 


61.6 
62.9 

63.7 
64.0 

63.8 


32 
29 

25 
22 

17 


13 
8 

3 

2 

8 

63.0 
61.6  '^ 

59.8 

57-5  II 

54.8  '7 

31 

51.7 

48.3  ^^ 
44.8^5 


1.958      +1.682 
54«.290    49".96 


-0.04 
+0.1 


-0.02 
-1.0 


0  SespentiB  pr. 
Mag.  4.5 


Riglit 
Ascension. 


h 
18 


m 
51 


s 
48.87 

49.00 

49.16 

49.36 

49.58 


13 
16 

20 

22 

25 


26 
28 


49.83 
50.09 

50.66  II 
50.96  ^ 


51.26 
51.56 
51.85 
52.14 
52.41 

52.65 
52.86 

53.05 
53.20 

53.31 

53.38 

53.41 
53.40 

53.34 
53.25 

53.13 
52.98 
52.82 

52.65 

52.49 

52.34 
52.21 

52.11 
52.05 
52.03 

52.05 

52.11 
52.22 


30 
30 


30 
29 

29 
27 

24 

21 

19 
15 
II 

7 

3 

I 

6 

9 
12 

15 
16 

17 
16 

15 

13 
10 

6 

2 
2 

6 
II 


Declina- 
tion N. 


+  45 

7.1  "• 
5.6  '5 
4.1  'S 
2.8  '3 

10 

1.8 
1.0 

0.5 
0.3 
0.5 


1.0 

1.9 
3.0 

4.4 
5.9 

7.6 
9.3 

II.O 

12.8 
14.4 

15.9 
17.2 

18.4 

19.4 

20.2 

20.8 
21.2 
21.3 
21.3 
21.0 

20.5 
19.9 
19.0 
17.9 
16.7 


9 

I 

4 
5 
7 

7 

7 
8 

6 
5 

3 
2 
o 
8 
6 

4 
I 

o 

3 
5 

6 

9 
II 

12 
14 


15.3 
13.8  '5 


12.3 


15 


1.003       +0.072 
5o".67i     18"  .09 


0.00  0.00 

+0.1  -1.0 

[Bph  la] 


H  Lyne. 

Var.  4.0-4.7 


Right 
Ascension. 


h 
18 


xn 
52 


37.20 

37.29 
37.42 
37.61 

37.85 

38.12 

38.43 
38.76 

39.12 
39.48 

39.84 
40.20 

40.55 
40.87 


9 
13 
19 
24 

27 

31 
33 
36 
36 
36 

36 

35 
32 


4-6 11 


41.42 
41.64 
41.82 
41.94 
42.01 


42.02 
41.98 
41.88 

41.74 
41.55 


22 
18 
12 

7 
I 

4 
10 

14 

19 
22 


41.33  _ 
41.08  ^5 

40.81 

40.52 

40.24 


27 
29 

28 

26 


39.98 
39-74 
39.53 
39-37 
39.25 

39.19 
39.18 

39.24 


24 

21 

16 

12 

6 

I 
6 


Declina- 
tion N. 


+43  49 


38.8 

35.6 

32.4 

29.3 
26.5 


32 

32 

31 
28 

24 


19 


24.1 

22.2 

20.8  '^ 
7 


20.1 
19.9 

20.4 

21.5 
23.1 
25.2 
27.6 

30.4 
33.5 
36.7 
39.9 
43.1 

46.2 

49.1 
51.7 
54.1 
56.1 

57.7 
58.8 

59.5 
59.7 
59-5 

58.8 

57.5 
55-7 
53.6 

51. 1 

48.2 

45.1 
41.9 


2 
5 

II 
16 
21 

24 
28 

3X 
32 
32 
32 
31 

29 
26 

24 
20 

16 

II 

7 

2 

2 
7 

13 
18 

21 

25 
29 

31 
32 


1.386   +0.960 
39*458  46".95 


-0.02 
+0.1 


-0.0 1 
-1.0 


£  Aqnile. 
Mag.  4.2 


Right 
Ascension. 


h 
18 


m 


55 


35*86 

35.97 
36.12 

36.31 
36.53 


II 

15 

19 
22 

24 


26 

28 


36.77 
37.03 
37.31  ^^ 

37.60  ^9 

37.90  t^ 
30 

38.20 

3S-50  ^^ 
38.80  ^^ 
39.08  " 

39.35 


28 

27 

24 


39.59 
39.80 

39.99 

40.13 
40.24 

40.30 
40.32 
40.30 
40.23 
40.13 

40.00 

39.84 
39.66 

39.48 

39.31 

39.14 
39.00 

38.89 
38.81 

38.77 

38.78 
38.82 

38.91 


21 

19 

14 
II 

6 


7 
o 

3 

6 
8 
8 

7 
7 

4 
I 

8 

4 
I 

4 
9 


Declina- 
tion N. 


+  1456 


44.0 
41.8 

39.7 
37.7 
35.9 

34.4 

33-2 

32.4 
32.1 
32.2, 

32.7 

33-7 
350 
36.6 

38.5 

40.5 
42.7 
45.0 

47.2 
49.4 

51.4 
53.3 
55.0 

56.4 
57.6 

58.6 
59.2 
59.6 
59.6 

59-3 

58.8 

57.9 
56.7 
55-3 
53.6 

51.7 

49-7 
47.6 


22 
21 
20 
18 

15 
12 

8 

3 

I 

5 

10 

13 
16 

19 
20 

22 

23 
22 

22 

20 

19 

17 

14 
12 

10 

6 

4 
o 

3 
5 

9 
12 

14 
17 
19 

20 
21 


1.035   +0.267 
37«.69i  53"-oo 


-0.01 
+0.1 


0.00 
-1.0 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


yl^jtm. 

C  Sagittarii. 

C  AqiiUA. 

A.  AqniUe. 

Mean  Solar 

TV           A. 

Mag.  3.3 

Mag.  2.7 

Mag.  3.0 

Mag.  3.6 

Date. 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Ascension. 

tion  N. 

Ascension. 

tions. 

Ascension. 

tion  N. 

Ascension. 

tion  & 

h       m 

0                     9 

h       m 

0 

h     m 

0 

h     m 

e          t 

18  55 

+  3233 

18  56 

-30     0 

19      I 

+  1343 

19     I 

-50 

Jan.    I.O 

t 

3707  ,„ 

57-2  ,„ 

58*75  , 

35-1    , 

s 

20.09 

46.1  „ 

• 
32.93 

64.2 

II.O 

37-^7    ° 

54-3  \l 

5891  '^ 

34.6  \ 

20.20  " 

440  " 

12 

33  05 

65.2  '° 

2  I.O 

37-31  \l 
37.49  '^ 

51.4    9 

59.11  ° 

34.1   ^ 

20.35  ]l 

42°  20 

17 
33-22   *^ 

66.2  '° 

30.9 

4«-7    ! 

59.34  Jt 

33.6  ^ 

20.53  „ 

40.0  ]° 

33.41  '9 

671    I 

Feb.  9.9 

37-71  " 

463  't 

59.61  ^7 

33.1   \ 

20-74  " 

38.3  ^ 

33.63 " 

67.9 

25 

21 

29 

5 

23 

i.S 

25 

7 

19.9 

37.96 
38.24  '^ 

44.2  „ 

59.90 

32.6 

20.97  ,, 

21.23  ,° 

36.8 

33-88    . 
34- H  ^,^ 

68.6 

29.8 

42.5  ^ 

60.21  3' 

32.1    I 

35.7 " 

69.0    * 

Mar.  1 0.8 

38.54  ^° 

41.3  " 
40.7   ^ 

60.54  ^^ 

31.6   5 

"•51      ' 

35.0    7 

3442 :; 

69.2    ' 

20.8 

38.85  w 

60.88  34 

31. 1    5 

2 1. 80  '9 

34.6    * 

34.71  .1 

69.2    « 

30.8 

39.17 ,, 

40.6    ' 

61.23  \i 

30.6   5 

22.09  *' 

34-7    ' 

35.01  "^^ 

68.9    3 

33 

5 

36 

5 

30 

6 

31 

6 

Apr.  9.7 

39.50 

41. 1 

61.59  ,, 

30.1 

22.39  ,„ 

35-3    „ 

35.32  _ 

68.3  - 

19.7 

39.82  \' 

42.1     ° 

61.94  35 

29.6   ^ 

22.69  ^ 

36.2    9 

35.62  3<^ 

67.5 

29.7 

40.14  \^ 

43-6  ^ 

62.29 

29.2   4 

22.99  1° 

37-5  \l 

35.92  3^ 

66.5 1^ 

May  9.7 

40.44  ^ 

45.5    ' 

62.63  34 

28.8   4 

23.28  ="9 

III 
4^*9  ^^ 

20 

36.22  3- 

65.4  ' 

19.6 

40.71    ^7 
25 

47«  M 

^^•95  ^' 
30 

28.6    ^ 

2 

23.55  *^ 
25 

3^50  11 

64.2  " 
13 

29.6 

40.96   ^^ 

50-4  ,. 

6325  „ 

28.4 

23.80 

42-9  „ 

36.76 

62.9  ,^ 

June  8.6 

41.18   " 

53-2  '' 

63.52  \l 

28.4^ 

24-02  " 

45-^  " 

36.99  "3 

61.5  t 

18.5 

41.36 ; 

5^'    0 

63.75  '^ 

28.4^ 

24.20    J 
24-36    t 

47-3  " 

20 
37.19  ,, 

60.2  '3 

28.5 

41.49  '^ 

59°  \l 

6394  \\ 

28.6  ^ 

49.5  " 

37.36  ]l 

59.0  " 

July  8.5 

41.58 1 

61.9  ^' 

64.09  '5 

29.0  4 

24-47  " 

5^-6" 

37.49    2 

57-8  " 

A 

27 

II 

4 

7 

20 

0 

10 

18.5 

41.62 

67.2  ^"^ 

64.20 

294  . 

24-54    , 

53-^  ,8 
55-4    ! 

37-57  . 

56.8 

28.4 

41.61     • 

6425  ; 

29.9  5 

30.5 , 
31-1  J 
31-7  \ 

24.56    ^ 

37.62  3 

55.9    , 

Aug.  7.4 

69.6    * 

64.25 

24-54  Z 

24.48    J 

57'    I 

37.62  ^ 

55-2    7 
54-6    J 

17.4 

+^•45    ° 

71.7 

64.20  5 

58-5    4 

37.58  4 

27.4 

41-31  "* 

17 

73.4  \\ 

64.11     9 
12 

24.39 ; 

59.7  '; 

— 

37.49  ,^ 

54.1    I 

Sept.  6.3 

+^•^4  20 

74-8  ,0 

63.99  „ 

0 
32.2 

24.26 

T  C 

60.6 

37-38 

53-8 

16.3 

4094  „ 

75.8  'I 

63.84  \l 
63.66  '* 

32.7    5 

24.11   ]l 

61.3    7 

37-25  J 
37-09  ! 

53-7 

26.3 

40.72  " 

33.0   I 

23.94 '; 

23.76   ! 

^3-58 :« 

61.7    4 

53.6 

Oct.    6.2 

40-50 

76-6    \ 

63.47  ;^ 
63.29 

33.3  ; 

61.7    ^ 

36-93  \l 

36-77  '* 
15 

53-7    ' 

16.2 

40.27    •* 
21 

76.3    5 

33.4  ; 

61.4    3 
5 

53.9    , 

4 

26.2 

40.06 

75-6  , , 

63.12 

33.3  , 

23.42 

60.9    - 
60.1     ^ 

36.62 

54-3     . 

Nov.  5.2 

39-87  \\ 

74-5 

62.98  '^ 

33.1  , 

23.28  '4 

36.49  'f 

54-7    I 
55-3    , 

151 

39.72    5 

73-0  \l 

62.88  '° 
62.82    ^ 

32.8  3 

23.17  " 
23.09    ° 

59.0 

36.40  9 

25.1 

39.60  " 
39.52     ° 

71.I  '9 

32.4  ; 

So  '« 

56-0 

36.33  ; 

56.0    7 

56.8 ; 

Dec.   5.1 

68.8  ^^ 

62.80    ^ 

31.9  z 

23.05    I 

36-31  , 

3 

25 

3 

5 

0 

18 

2 

8 

15.1 

39.49    , 

62.83 
62.91  ^ 

31.4  ^ 

23.05 

54-2  ,„ 

36.33  , 

57-6  ,„ 

25.0 

39.51     I 

30.9  I 
30.3 

23.09    ^ 

52-3  '' 

36.40    7 

58.6  ^ 

350 

39.58    7 

60.6  ^9 

63.04  '3 

23.18    9 

50.2  " 

36.50  '*» 

59.6  ''^ 

Sec  rJ,  Tan  6 

1. 187             -^0.639 

1. 155       -0.577 

1.029      -10.244 

1.004             -0.087 

Mean  Place 

39».o8o    65  ".63 

6oV794     24".9i 

2i*.9»3    55"-o6 

34*733    54"-45 

DV  a,  D«  a 

-0.02          -O.OI 

+0.01         +0.01 

-O.OI          0.00 

0.00          0.00 

D^  d,  D«  6 

-♦■O.I 

-I.O 

•fO.I 

-I.O 

-K>.I 

-I.O 

40.I 

-1.0 

[Epb  la] 
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Mean  Solar 

ot  CoroiuB  Austnlls. 
Mag.  4.1 

Mag.  5.1 

TT  Ssfittarli. 
Mag.  3.0 

^  SacittaiU. 

Mag.  4.9 

Date. 

Right 
Ascension. 

Declina- 
tions. 

Right 
Ascension. 

Declina- 
tion N. 

Right 
Ascension. 

Declina- 
tion S. 

Right 
Awanuon. 

Declina- 
tion S. 

h        m 

e 

t 

h        m 

a         • 

h       m 

e        * 

h      m 

e         » 

19    3 

-38 

2 

19    4 

+35  57 

19       4 

—  21     9 

19    10 

-2524 

Jan.    i.o 

26.94  „ 

43-9 

s 

764  g 
772  " 

7.85  \l 
8.02  '7 

8.23  " 
25 

^■^  to 

s 

29.96 

61.7 

6.78 

r  ^ 

43.7  - 

II.O 
2I.O 

30.9 
Feb.  9.9 

27.11      ' 
SO 

273 1  „ 
27.84  ^^ 

31 

42.9 
41.9 
40.9 

39.9 

10 
10 
10 
10 

9 

31.0  3« 
28.0  30 

22.6  ^* 
23 

30.10  * 
30.28  '^ 

30.49  " 
30.73  ,^ 

61.7    ° 

61.7    ^ 

61.7    ^ 

61,6     ' 
I 

6.92     '^ 

It " 

27 

43-5  , 
43-2  3 
42.9  3 

42.6  3 
4 

19.9 
29.9 
Mar.  10.8 
20.8 
30.8 

28.15 

28.49  ^* 

28.85  3* 

29.22  ^"l 

29.60  ^ 
39 

39.0 
38.2 

37.4 

36.7 
36.0 

8 
8 

7 
7 
5 

8.48  „ 

8.?6  '8 
9.06  30 

9.38  3^ 

^°-3  .8 
18.5  '« 

17.2  '3 

16.5   ^ 

16.4   ' 
4 

3°-99  ,„ 
31.28 '9 

31.58  3° 
31.89  3' 
32.22  33 

33 

61.5 
61.3; 

61.0  3 
60.6    ^ 

60.1  I 

6 

7.82 

8.II  ^9 
8.42  3' 

8.74  ^' 
9.08  3^ 

34 

42.2 

41.7  \ 
41.2  ^ 

40.7  I 
40.1   ^ 

Apr.  9.7 
19.7 
29.7 

^9-99  ,„ 
30.38  39 
30.76  3° 

35.5 
35.0 

34.7 

5 
3 

10.04 
10.37    ^^ 
10.70    ^^ 

16.8 

19.2    '^ 

3='-55  „ 
32.88  33 

33.20  3^ 

59-5  , 

58.9! 
58.2  7 

9.76  3^ 
10.10  ^"^ 

39.5  , 
38.9; 
38.2   7 

37.6  J 

37-1  ; 

May  9-7 
19.6 

31.13" 

31.48  35 
33 

34.6 
34.6 

I 
0 

I 

II.OI  3' 

21.2 
23.5  ^3 

33.52  3 
33.83  3^ 

57-5  ; 

56.8  7 
0 

10.43  33 

»o-74  3' 
30 

29.6 

June  8.6 

18.6 

31.81 
32."  l^ 
32.37  „ 

34.7 
35.0 

35.5 

3 

5 
6 

8 
9 

11.56 

11.78" 

XI.97  \l 

26.1 
29.0    ^9 

32.0  3° 

34-"  ,6 
34-37  „ 

34-59    ! 

56.2 
55-6  f 
55.2  * 

11.04 

11.31 1 

36.6 
36.33 

36.0  3 

28.5 
July  8.5 

32.59  ,6 

32.75 

12 

36.1 
36.9 

I2.II    '* 

12.20     ' 
5 

35.0  3° 

38.0  30 
29 

34.78    9 
34.93  ,J 

54.8  4 
54.6  1 

"•75    6 

II.9I 

II 

35.9  ; 
35.9  ° 

18.5 

28.4 

Aug.  7.4 

17.4 

32.87 

32.93  , 

32.94  , 
32.89    5 

37.8 
38.8 

39.8 
40.8 

10 
10 
10 

12.25 
12.24     ' 
12.18    * 
12.08  "» 

^°-9  28 
46.2  ="5 

*»•+  10 

3503    , 
35.08    5 

3509     . 
35.06     3 

3498  * 

11 

54.5  „ 
54-5  , 

54.6  ' 
54.8 

12.02 

12.08  ^ 

12.09  ' 

12.06       \ 

11.98       ^ 
II 

36.0 

36.3  3 
36.6  J 

37.0  \ 

27.4 

32.79 ;° 

41.7 

9 
8 

"^^    18 

5-3  Z 

"•% 

37.4; 

SepJt.  6.3 
16.3 
26.3 

Oct.   6.3 
16.2 

32.65 
32.48  '7 

32.29  '9 

20 

3-«9  :^ 

42.5 
43.2 

43.7 
44.0 

44.1 

7 
5 

3 

I 

I 

11.76 

"•55" 
11.32  '3 

ii.o8^4 

10.85  '3 
23 

51-9 

II 

53.0  " 
53.7    I 

54.0    3 
53.9    , 

34.87 

34-73    * 
34.57  ^ 

34.40     7 

34.23 

15 

55.3  , 
55.6  3 

55.8^ 
56.0  » 
56.2  \ 

11.87 

"•73  :t 

11.56 '7 

11.39  '^ 

11.22  '7 

16 

37.9  , 

38.34 
38.6  3 

38.93 
39.0  1 

26.2 
Nov.  5.2 

Dec.  5.1 

31-71 
31.54 '7 
31.41  'I 
31.33  ^ 
31.30  \ 

44.0 

43.6 

43.1 
42.4 

41.5 

4 

5 

7 

9 
10 

10.62 
10.42  *° 

10.25  '7 

10.11  '* 

10.02    9 
5 

53.3  „ 
52.2 

48.8  "> 
4^-5  :^ 

34.08 

33.94  1* 
33.84  'I 
33.78     * 
33.76     ^ 

56.3  , 

56.4  ' 
56.4° 
56.4° 
56.4^ 

11.06 
10.92  ^^ 

lO.Ol 
10.74       \ 

10.71       ^ 
2 

39.1  „ 
39-1  , 
390  ' 

38.9  \ 
38.7  \ 

15.1 
25.0 

35.0 

31.32  ^ 

31.54  ^ 

40.5 
39-5 
38.4 

10 
II 

9-97    „ 
9-97    ° 

10.02        ^ 

38.2  »9 

33.78 
3385     ^ 

12 
33.97 

56.4  ^ 
56.4^ 
56.4° 

10.73      , 
10.80      7 
10.91    " 

38.4  , 
38.1  3 
37.8  3 

Sec  6,  Tan  6 

1.270      -o.yf 

\2 

1.235           +0.726 

1.072          -0.387 

1. 107          -0.475 

Mean  Place 

29«.i4i     33".2i 

\ 

9«.7i4    4i".87 

3I-.868     5i".35 

8*-728     33".04 

DV  °f  I^«  ^ 

+0.02         +0.01 

-0.02         -0.0 1 

+0.01         +0.01 

+0.01         +0.01 

Dtfr  A,  Dm  i 

+0.1 

-1.0 

+0.1 

-1.0 

40.I 

-1.0     1 

-K).I 

-1.0 

[Eph  X)] 
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Mean  Solar 
Date. 


Jan.    i.o 

II.O 
2I.O 

30.9 

Feb.  9.9 

19.9 
29.9 
Mar.  1 0.8 
20.8 
30.8 

Apr.  9.7 
19.7 
29.7 

May  9.7 
19.6 

29.6 

June  8.6 

18.6 

28.5 

July  8.5 

18.5 
28.4 
Aug,  7.4 
17.4 
27.4 

Sept.  6.3 
16.3 
26.3 

Oct.  6.3 
16.2 

26.2 
Nov.  5.2 

25.1 
Dec.   5.1 

151 
25.0 

35.0 


Sec  <J,  Tan  6 
Mean  Place 


dBagittaiii. 
Mag.  5.0 


Right 
Ascenaion. 


h 

19 

s 

27.33 
27.46 

27.62 

27.82 

28.05 


m 
12 


13 
16 

30 

23 
26 


28 


28.31 

28.88  ^^ 
29.19  ^^ 

29.51    ,, 
32 

29.83    _ 

30.15  ^ 
30.48  ^^ 
30.80  ^^ 
31.10  ^^ 


31.38 

31.64 

31.87 
32.07 

32.22 

32.33 
32.39 
32.40 

32.37 
32.30 


28 

26 

23 
20 

15 
II 

6 
I 

3 

7 
II 


32.19 
32.05  '^ 
31.90  '5 

31.74 
31.58 


16 
16 
16 


31.42 
31.29 

31.18 

31. II 
31.09 

31. II 

31.17 
31.27 


13 
II 

7 

2 

3 

6 
10 


Declina- 
tion S. 


S  Draconis. 
Mag.  3.2 


—  19    6 


47.6 

47.7 
47.8 

47.8 
47.8 

47.7 
47.6 

47.3 
46.9 

46.3 

45.7 
45.0 
44.2 

43.4 
42.6 

41.9 
41.2 
40.6 
40.1 

39.7 

39.5 
39.3 
39.3 
39.4 
39.6 

39.8 
40.0 

40.2 
40.4 
40.6 

40.8 
41.0 
41. 1 
41.2 

41.3 

41.4 

41.5 
41.6 


I 
I 
o 
o 
I 

I 

3 

4 
6 

6 

7 
8 

8 

8 

7 

7 
6 

5 
4 

2 

2 
o 
I 

2 
2 

2 
2 
2 
2 
2 


1.059      -0.347 
29*.203    37"o3 


-K>.OI 

+0.1 


+0.01 
-1.0 


Right 
Ascension. 


h 
19 


m 
12 


s 
28.41 
28.38 
28.46 
28.65 
28.94 

29.32 
29.78 

30.30 
30.87 

31.47 

32.08 
32.68 

33.25 
33.79 
34.27 

34.68 
35.00 

35.24 
35.39 
35.43 


3 
8 

29 
38 

46 

52 

57 
60 

61 

60 

57 

54 
48 

41 

32 
24 

15 

4 
5 


35.38 

35.23  .r 
34.98 

34.65 
34.24 


25 

33 

41 
48 


33.76 
33.22 
32.65 
32.05 

31.45 

30.86 

30.30 
29.78 

29.32 
28.94 

28.65 
28.46 
28.37 


54 

57 
60 

60 
59 

56 
52 
46 

38 

29 

19 
9 


Declina- 
tion N. 


4-6729 

H 

78.4 

74.9    II 
71.4^5 

68.0   3^ 

64.8    ^l 

^  28 

62.0 
59.6    ^1 
57.8 
56.6 

56.1 


18 

12 

5 
I 


8 

14 
19 


56.2 
57.0 

58.4 
60.3 

62.7  't 

'  28 

65.5 
68.7 ''^ 

72.0''^ 


35 

35 


75.5 
79.0 

35 
82.5 

85.9  ^^ 
80.0^' 

r^r    q28 
91.0 

94.3 

96.4 
98.1 

99.3 
1000 

lOO.I 


25 

21 

17 
12 

7 
I 

4 


ff  Lyne. 
Mag.  4.5 


9 

15 
20 


99.7 
98.8 

97.3 

95.3 
92.8  '5 

29 

89.9 
86.7  ^^ 

83.3  ^^ 


2.614      +2.415 

32'.302      84".  2 1 


-0.06 
•fO.I 


-0.05 
-1.0 
[Eph  la] 


Right 
Ascension. 


h 
19 

16^66 
16.73 
16.84 
17.00 
17.21 


xn 
13 


7 
II 

16 

21 

24 


27 


17.45 
17.72 

18.02  3° 

18.34  ^' 

18.68  3^ 

34 

19.02 
19.36 
19.69 
20.01 
20.31 


34 
33 
32 

30 
27 


20.58 
20.82  ^^ 
21.02 
21.17 
21.27 


20 

15 
10 

5 


21.32 
21.31     ^ 
21.26    ^ 
21.16  '^ 
21.02 


20.84 
20.63 
20.40 
20.15 
19.91 


14 
18 

21 

23 
25 
24 
24 


22 


19.67 

19.26  ;9 

19.11 

19.00 


15 
II 

6 


18.94 

18.93 
18.97 


I 

4 


Declina- 
tion N. 


+  3758 


28.3 

25.3 
22.3 

19.4 

16.7 

14.4 

12.5 

11. 1 

10.2 
1 0.0 

10.3 

11. 2 
12.7 
14.6 
16.9 

19.5 
22.4 

25.4 
28.5 

31.6 

34.6 

37.4 
40.1 

42.5 
44.5 

46.2 

47.5 

48.4 
48.8 

48.7 

48.2 
47.2 

45.8 
43.9 
41.7 

39.1 
36.3 
33.3 


30 

30 
29 

27 
23 

19 
14 

9 

3 

3 

9 

15 

19 

23 
26 

29 
30 
31 

31 
30 

28 

27 

24 
20 

17 

13 

9 

4 
I 

5 

10 
14 

19 

22 

26 

28 
30 


1.269   +0.780 
i8«.784  35".6o 


-0.0a 

40.I 


-0.02 
-0.9 


Ga  AqiiUae. 

Mag.  5.1 


Right 
Ascension. 


h 
19 


m 
13 


8 
39.35 
39.45 
39.58 

39.75 
39.95 

40.18 

40.43 
40.70 

40.98 

41.27 


10 

13 

17 
20 

23 

25 

27 
28 

29 
31 


4^-58    ,^ 
41.88   3° 

42.18 

42.47 
42.74 


30 
29 

27 
26 


23 
20 


43.00 

43.23 

43.43    ,. 
43.60   II 

43.72 


43.81 

43.85 

43.84 
43.80 

43.71 

43.59 

43.45 

43.29 
43.12 

42.94 

42.78 
42.64 

42.52 
42.44 
42.39 

42.38 
42.42 
42.50 


13 

9 


4 
I 

4 
9 

13 

H 
16 

17 
18 

16 
14 

13 
8 

5 
I 

4 
8 


Declina- 
tion N. 


+  11  25 


60.8 

58.9 
57.0 
55.2 
53.6 

52.2 

51.2 

50.5 
50.2 

50.3 

50.8 

51.7 
53.0 

54.5 
56.3 

58.3 
60.3 

62.4 

64.6 

66.7 

68.6 
70.4 
72.0 

73.4 
74.5 

75-4 
76.1 

76.5 
76.6 

76.4 

76.0 

75.3 
74.3 
73.0 
71.6 

70.0 
68.2 
66.3 


19 

19 

18 

16 
14 

10 

7 
3 
I 

5 

9 

»3 

'5 
18 

30 

20 
31 
23 
31 

»9 

18 
16 

14 
II 

9 

7 

4 
I 

3 
4 

7 
10 

13 
M 
16 

18 
19 


t.030 

4i'.i57    69".70 


.K>.202 

ft 


-O.OI 
•H5.I 


0.00 
0.9 
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/r  Cygni. 

T  Draoonis. 

6 

AqullA. 

P  Cygni. 

Mean  Solar 

q 

Ddag.  4.0 

Mag.  4.6 

] 

Mtag.  3.4 

Mag.  3.2 

Date. 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Aacansion. 

tion  N. 

Ascension 

tion  N. 

Ascension. 

tion  N. 

Atcension. 

tion  N. 

h 

m 

e         1 

h       m 

e          1 

h 

m 

0       * 

h       m 

•       t 

19    : 

^5 

+  53  II 

19     17 

+  73  II 

19   : 

21 

+  256 

P0 

19  27 

+  2746 

Jan.    i.o 

a 
1.53 

74-4  , . 

a 
10.18 

27.6 

8 
I.9I 

9-7    , 

8-38    , 

^9-9  „ 

II.O 

1.56 

3 

710  ,* 

10.09     ^ 

24.1  35 

2.01 

10 

8.2  '5 

8.45    ^ 

17.2  '7 

2I.O 

1.66 

10 

67.6^4 

10.14     ^ 

20.6  35 

2.15 

14 

6.8 '4 

8.56  " 

14.6  ="* 

30.9 

1.83 

17 

643  f. 

20 
10.34  ^° 

17.I  35 

2.32 

17 

5.5'^ 

8.71  '5 

12.1  ='5 

Feb.  9.9 

2.05 

22 

61.2  3' 

10.67 

13-9  ^l 

2.52 

20 

4.4" 

8.90 '9 

9-8 '3 

28 

27 

46 

28 

22 

10 

21 

20 

19.9 

2.33 

5^-5  „ 

"•^3  ,, 

11.1 

2.74 

3.4       ^ 

9"  .. 

7-8  „ 

29.9 

2.65 

32 

56-3  " 

11.69  5  J 

8.6*5 

2.99 

25 

2.7     7 

9.36  ^5 

6.1  '7 

Mar.  10.8 

302 

37 

54.7  ^ 

12.34    ^ 

6.7  '5 

3.26 

27 

2.3     ^ 

9.63  ^' 

4.9" 

20.8 

341 

39 

53-6 

13.06  7^ 

5.4 'i 

3.54 

28 

2.2      ^ 

9.92  ^^ 

4-2    ^ 

30.8 

3.82 

41 

53.1    ^ 

13.82  76 

4.8    ^ 

3.83 

29 

2-4    I 

10.23 

4.0    ' 

42 

2 

78 

0 

30 

6 

31 

3 

Apr.   9.8 

4.24 

53.3 

14.60 

4-8    , 

4.13 

3.0 

10.54  _ 

4-3 

19.7 

4.66 

42 

54.2  ^^ 

15.37 :: 

5-5    I 

4-43 

30 

3-9 ,: 

10.86  32 

s-^*  ' 

297 

5.07 

41 

55-6  \i 

16.10  73 

6.8 '3 

4.73 

30 

5.1" 

II. 18  32 

6.5 '2 

May  9.7 

5-45 

38 

57-6    ! 

16.78  f^ 

8.7 '9 

5.03 

30 

6-5    1 

"•49  ^"^ 

8.2  '7 

19.6 

5.80 

35 

60.0^1 

17.39  ^' 

lI.O='3 

5.31 

28 

8.0 '5 

11.78^9 

10.3  " 

31 

28 

51 

27 

27 

17 

27 

24 

29.6 

6.11 

_  ^ 

62.8 

17.90 

"3-7  „ 

5.58 

9-7  „ 

12.05  ^^ 

"■7  ,, 

June  8.6 

6.37 

26 

65-9  \\ 

18.30  4° 

16.8  3' 

5.82 

24 

ii.4'7 

12.29 

^5-3  !S 

18.6 

6.58 

21 

69.2  ^3 

18.59 '' 

20.1  33 

6.03 

21 

13-2  '* 

12.50" 

18.1  =•« 

28.5 

6.73 

15 

72.6  3^ 

18.75  'I 

23.6  35 

6.21 

18 

14.9 1! 

12.67  ^7 

«^  ^    28 

2*^-9  ^a 

July  8.5 

6.82 

9 

76.1  35 

18.78  3 

27.1  35 

6.35 

14 

16.6  '7 

12.79  " 

«^  p*  28 
23.7  ^ 

2 

33 

10 

35 

10 

15 

8 

27 

18.5 

6.84 

79-4  ,, 

18.68 

30-6  ,, 

6.45 

18.1 

12.87  , 

2M  ,. 

28.5 

6.79 

5 

82.6  32 

18.46 " 

33.9  ,, 

6.50 

5 

19.5  It 

12.90  3 

29.0  ^\ 

Aug.  7.4 

6.68 

II 

85.7  11 

18.11 35 

37.1  f 

6.51 

I 

=°-7  " 

12.89  ' 

3^-4    t 

17.4 

6.51 

17 

^^•4  z 

17.65 1 

4°°  1 

6.48 

3 

21.7       « 

"•83  ,^ 

21 
33-5  ,„ 

27.4 

6.28 

23 

90.8^4 

17.08  57 

-«   f.    26 
42.0 

6.41 

7 

22.5       ^ 

12.73 '° 

35-3 

27 

20 

65 

22 

II 

7 

14 

15 

Sept.  6.3 

6.01 

92.8 

^^•43  „, 

44-8    - 

6.30 

23.2 

12-59 

36.8 

16.3 

5.70 

31 

94.3  '^ 

»5-7^  ^8 

46-6 ; 

6.17 

13 

23.6    f 

12.42    " 

38.0  " 

26.3 

5.37 

33 

95.4 " 
96.0  f 

14.93  l^ 

47.9  '^ 

6.02 

15 
16 

23.8     \ 

12.23  " 

38.8    ^ 

Oct.    6.3 

5.02 

35 

487  ! 

5.86 

23.9     ' 

20 

"•03  ,„ 

39.2    4 

16.2 

4.67 

35 

96.1  ' 

13-29  „^ 

48.9    ' 

5.70 

10 

23.7     ! 

"•83  z 

39-2    ° 

35 

5 

81 

3 

15 

4 

20 

4 

26.2 

4.32 

95-6  .„ 

'^•^^  78 

11.70  78 

48.6 
47.8    ° 

5-55 

23.3     , 

''•^^  18 

38.8    „ 
38.0    ^ 

Nov.  5.2 

4.00 

32 

^-  /:  10 
94.6 

5.41 

14 

2fi.8     5 

152 

3.71 

29 

93.2   ^^ 

10.97  73 

46.4  •* 

530 

II 

22.0    ^ 

11.29    ^ 

36-9  " 

251 

346 

25 

9^-^  '! 

10.32     5 

44-5  \\ 

5.22 

8 

21. 1     ^ 

11.17" 

35-3    ' 

Dec.   5.1 

326 

20 

88.7  ^5 

9.76  56 

42.2  *3 

5.18 

4 

20.0 

11.08    9 

33-4  " 

14 

28 

44 

28 

0 

12 

5 

22 

151 

3.12 

^5-9  ,, 

932 

39.4    ,, 

5.18 

18.8 

11.03 

3^-2  ,, 

25.0 

305 

7 

82.8  3^ 

9.06  3 

36.3    ^' 

5.22 

4 

17.5   '^ 

11.03    \ 

28.8  *4 

35.0 

3.05 

°    79.5  ''  1 

8.82  '^ 

32.9  34 

5.29     7    i5  I  14 
1.00 1      +0.051 

11.07 

26.3  '5 

Sec  <J,  Tan  ^ 

1.670      +1.337  1 

3.458       +3.310 

1. 130       +0.527 

Mean  Place 

4M 

91     8o".63     1 

I5'.2i3     32".69 

3*.694     I9".04 
0.00           0.00 

io*.332     27". 20 

D'^a,  Dfe»a 

-0.03         -0.03     1 

-0.08         -0.07 

-O.OI            -O.OI 

D,^rf,  D«<J 

+0.1 

-0.9       1 

+0.1           -0.9 

+0.1 

-0.9       1 

+0.1          -0.9 

[ 
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Mean  Solar 

t  Cygni. 
Mag.  3.9 

/i  AqnUsB. 
Mag.  4.6 

ASagittarU. 

Mag.  4.7 

Mag.  5.0 

Date. 

• 

Right 
Aacension. 

Declina- 
tion N. 

RiRht 
Ascension. 

Declina- 
tion N. 

Right 
Ascension. 

Declina- 
tion S. 

Right 
Atcention. 

Declina- 
tion S. 

h       m 

• 

h       m 

e          « 

h       m 

• 

h       m 

• 

19    27 

+  5132 

If 

19  29 

+  7" 

19    31 

-25   4 

19    32 

-  713 

Jan.    I.o 

II.O 
2I.O 

3i<^ 
Feb.  9.9 

26^68 
26.70    I 
26.78    ^ 
26.92  ^^ 

25-4  „ 
22.1 33 

18.7  34 

15-5  3' 

12.J  3' 

27 

45*68 

45.76    8 

45.89  \l 
46.05  \l 

46.24  '9 
21 

20.6 

17.3  ^ 

15.8  '5 
14.4  '4 

12 

s 

19.30 

11 

^9-57  ^ 
»9-76  11 
19-98  " 

25 

54.5         _ 

54.2    3 
53.8    I 

53.4   ^ 
53.0   ^ 

7-72  ,„ 
7.82  "» 

7-95  ]i 

8.12  '7 

Q  ..»  20 
0.32 

22 

35-6    » 
36.4    I 
37-1    I 
37.8    7 

38.4    I 

19.9 

29.9 

Mar.  1 0.8 

20.8 

30.8 

2738  ,^ 
27.68  30 
28.02  34 

28.40  3« 

28.79  ^' 
4« 

9-7  „ 
7-4'^ 

4.0    ^ 
I 

46.45  , . 

46-95  ^ 

47-22  ^^ 

47-51  »9 
30 

13.2 
12.3      ^ 

II.8    5 
11.6    ^ 

11.8    ^ 

5 

20.23 
20.50  '7 
20.80  3° 
2I.Il3' 

21.44  ^^ 
33 

52-5   , 
51-9  . 

51-3 ! 

50.6   7 
49-9  J 

8-54  „ 
«-79  ll 

9-33  ,„ 
9.63  5^ 

30 

38.8 
39-1    3 
39-1    0 
38.9    ! 
38.5    4 

Apr.  9.8 
19.7 
29.7 

May  9.7 

29.20 
29.60  *** 
30.00  *° 
30.39  39 

4-1    , 
4.8    7 
6.1  '3 

8.0" 

1  4 

47.81 

48.12  3' 
48.42  3° 

4«-72    ^ 

49.00 

27 

12.3 
13-2    ^ 
14.4  " 

^5-" :: 

21.77 
22.11  '^^ 

22.45  34 
22.79  3^ 

49-1 

48.3 ; 

47-5  I 

46.7  ! 

45.9  g 

9-^3  31 
10.24 

10.SS  \\ 
10.86  3' 

37-8 

36.9  ,9 
35-8  " 
34-6 

19.7 

30.74  f^ 

10.3  '3 

27 

^7-5  :^ 

23.12  •'■' 

3» 

11  i<  '9 
"•*5  28 

33-3  '^ 
13 

29.6 

June  8.6 

18.6 

3106 

3'-34  ,, 
31.56  " 

130 

16.0  3° 

19.3  ^^ 

49.27 
49.52  ^5 
49.73  " 

19.3 

21.2  '9 
23.2  ^° 

23-43  ,. 
23-71  ll 
23-97  ^^ 

45-3  , 
44.8  5 

44-4  * 

"•43,, 
11.69*^ 
11.92  '3 

32-0 
30.7  '^ 
29.4  15 

28.5 
July  8.5 

31 -73 ,; 

31.83 '° 

4 

22.7  -''•^ 
26.2  3^ 

33 

49-92  '9 

50.06  '4 
10 

25.2  ^° 

27.1 '! 
18 

24-19  " 

24-36  '^ 
13 

44-2  ^ 
44-1  ^ 

-TA     <r««     20 
12.12          ^ 

12.28  '<* 
It 

28.1  '3 

27.0 

10 

18.5 
28.5 

31-87  , 
31.85  I 

31.63  I* 

29.5  ^^ 
328^3 

50.16 
50.22    ° 

lit  '** 
30.5 ,. 

24-49    „ 
24.58    I 

44-1   , 

44-3 : 

12.39     , 
12.46    7 

26.0 
25.2     * 

Aug.  7.4 
17.4 

IT 

35.9  •;_ 

38.7 ; 

50.23 
50.21 

32.0  '5 

24.61    •' 
24.60    ' 

24-54    ^ 
10 

44-6  3 
45-0  * 

12.49     3 

12.48     ' 

12.42     * 
10 

24-5     I 
23.9    ° 

27.4 

31-43  '" 
25 

41.2  ^5 
21 

50.14     ' 
10 

34.3^^ 

45-4  ; 

23.5    * 

2 

Sept.  6.4 

3^'«  ,8 
30.90  . 

30.59  11 

30.26  3-' 

0   ^ 

43.3  „ 

50.04 

35.1 . 

35.7 1 
36.0  3 

36.1 1 

24-44  ,, 

45-9  . 

12.32 

23.3       , 

16.3 

26.3 

Oct.   6.3 

45.0  \l 
46.2  " 

46.9  ! 

49-91    : 
49.76    5 

49.59  ,^ 
49-43  „ 

24.31  ]l 
24.16  '5 

23.99  IJ 

46.4  i 

46.8   4 
47-2  4 

12.20  " 
12.06  '4 

11.91  \l 

23.2 

23.2  ^ 

23.3  ' 

16.2 

29.93     ^^ 

33 

47-2  3 

36.0 ' 

4 

23.82  '7 

10 

47-4  ^ 

23.5       . 

26.2 
Nov.  5.2 

29.60 
29.28  3f 
29.00 
28.76  ^^ 

28.57  '^ 

46-9  „ 
46.1  * 

V    1 

49-27 
49-13    * 

35.6 
35.0 

34-2 
33-2 
32.0 

23.66 

23.51  ;^ 

47-6 
47-7  ' 

11.60 

11.46  '4 

«  « 

23.8 
24.2   * 

15-2 

25.1 
Dec.   5.1 

44.7  ^ 

42.9  ,, 

40.6  ^3 

27 

49.01  ' 
48.92    9 
48.87    5 

23.39  I 

23.31  ^ 

23.26  ^ 
0 

47-7  ^ 
47-6 

47.4  I 

11.35 " 

11.27 
11.23  ^ 

24.6    4 
25.2    ° 
25.8    ^ 

15.1 

251 
350 

28.43 

28.34    ^ 
28.32     ^ 

37-9  ,^ 
35.0  11 
31.8  3^ 

48.86 
48.88    ' 

48.95    ^ 

2?;  '^ 
27.4 

23.26 

23.31  ^ 
23.39 

47-2   , 

46.95 
46.6  3 

11.22 

11.26  I 
".34 

26.5    - 

27-3    , 
28.0    7 

Sec  <J,  Tan  S 

1.607       +1259 

1.008             +0.127 

1. 104  -0.468 

1.008      -0.127 

Mean  Place 

29*.  269     30". 9 1 

47'.457     29".5i 

2i».i93     43".02 

9'.494     25".43 

D'^  a,  D«  a 

-0.03         -0.03 

0.00          0.00 

+0.01         +0.01 

0.00          0.00 

Di^  d,  D«  d 

-K).I               -0.9 

+0.2           -0.9 

-K>.2              -0.9 

+0.2           -0.9 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


0  Cygni. 

MSaglttarU. 

P 

Sagittae. 

ISCygni. 

Mean  Solar 

Mag.  4.6 

Mag.  5.4 

Mag.  4.4 

Mag.  5.0 

Date. 

1 

1 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Ascenaion. 

tion  N. 

Ascension. 

tion  S. 

Ascension. 

tion  N. 

Ascension. 

tion  N. 

h       m 

e          1 

h       m 

0 

h       m 

e          t 

h       1 

n 

e         t 

19  34 

+  50      0 

m 

19   35 

—  1629 

19   37 

+  17  li 

19    41 

+  37    8 

Jan.    1 .0 

2-39     , 

55-6 

3917  _^ 

55.7      . 

s 

3.95 

M 

69.6  ,^ 

s 
4.10 

M 

23.1 

0  ^\ 

II.O 

2.41 

524  ^' 

3927  ^. 

55.9      , 

4.02 

7 

^7-5  " 

4.13 

3 

20.2      ^ 

21.0 

2-48  ,! 

49- 1  ,, 

3941  Jl 

56.1      ' 

4.13 

II 

654  " 

4.22 

9 

17-3  'I 

310 

2.62  '4 

45-8  33 

39.58  \\ 

56.2 

4.27 

14 
18 

^3-4    ? 

4.35 

13 

^4-5    ! 

Feb.  9.9 

2.81    '9 

428  f. 

39-79  " 

56.3  ; 

4.45 

6^-5    ^ 

4.52 

17 

ii.8'7 

24 

27 

23 

I 

20 

16 

21 

24 

19.9 

3-33  " 

4°'  „ 

40.02 

56.2 

4.65 

^M  #• 

59.9    ,, 

4.73 

94  ,„ 

29.9 

37.8    3 
36.0  '8 

40.27  ,'5 
40.55 

56.0   \ 

4.88 

23 
26 

58.6  '3 

4.98 

25 
28 

7-4    6 

Mar.  1 0.8 

3-66  " 

55.6    4 

5.14 

57.7    \ 

5.26 

5.8'^ 

20.8 

4°=^  '« 

34.8  " 

40.84  '' 

55.1     I 

5.42 

28 

57.2    ^ 

5.56 

30 

4.8'° 

30.8 

440  ^„ 

34-2    , 

41.15  ^ 

0 

54.5    I 

5.71 

29 

0 
57-2    ° 

5.88 

32 

4-4    t 

40 

I 

31 

7 

30 

4 

34 

3 

Apr.  9.8 

4-^  .« 

34-3    , 

4^  46  ,^ 

53.8 

6.01 

57.6    „ 

6.22 

4.6 

19.7 

S-^'ot^ 

350 ,! 

41.78  f^ 

52.9  ,^ 

6.31 

30 

585  ,1 

6.56 

34 

5.3    7 

29.7 

5-59  ^' 

362  " 

42.11  ^^ 

10 
51.9    " 

6.62 

31 

59-7  " 

6.90 

34 

6.5" 

May  9.7 

5.97  ^; 

38.0  '8 

42.43  ^^ 

5^-9  ,0 

6.92 

30 

61.3  "* 

7.24 

34 

8.2  '7 

19.7 

6.32   35 

40-3  '^ 

4^-74  ^" 

49.9  ^^ 

7.21 

29 

632  '^ 

7.55 

31 

-m^     M      22 

'°4  „, 

32 

27 

29 

10 

27 

22 

29 

25 

29.6 

^•92  „ 

430  ,„ 

43.03  ,g 
43131 ,° 

48.9  „ 

7.48 

0^  ^ 

654  „ 

7.84 

"•9,» 

June  8.6 

46°  ^! 

48.0  I 

7.73 

25 

677  '^ 

8.II 

27 

15.7  '^ 

18.6 

7-33    ' 

49-2  Z 

43-55  ,; 

47.1  , 

7.95 

22 

18 

7°»    1 

8.33 

22 

_  0 

18.7  ^^ 

28.5 

52.6  34 

43.76  \\ 

46.4  I 

8.13 

72-5    1 

8.51 

18 

21.8  3' 

July  8.5 

7-44'^ 

56.1  35 
33 

43.93  ,5 

45.8  ^ 

8.27 

14 
10 

74.9  '4 

23 

8.65 

14 
9 

24.9  I 

18.5 

750 

594  ,, 

44.06 
44.14       ° 

45.3  , 

8.37 

6 

77.2 

8.74 

^ 

A 

28.0 

28.5 

7-49     _ 

62.7  33 

45.0  3 

8.43 

79-3  " 

8.77 

3 

31.0  3° 

Aug.  7.4 

742  ,; 

68.6  ^l 

44.17  ; 

44.8  \ 

8.44 

I 

81.3    ° 

8.75 

2 

33.8    « 

17.4 

r?2     '« 

44.16 

44-7    , 

8.40 

4 

83.0    7 

8.68 

7 

36.3  '^ 

27.4 

44."  ^ 

44-8  ; 

8.33 

7 

84.5  \i 

8.56 

12 

38.6  ^3 

23 

21 

9 

I 

II 

12 

15 

19 

Sept.  6.4 

6.89  ,, 

73-3  „ 

44.02 

44.9 

8.22 

^  A 

^5-7  ,„ 

8.41 

40.5  ,, 

16.3 

6.62    ^7 

75.0  \\ 

43.90 

45.1        I 

8.08 

14 
16 

86.7  '° 

8.22 

19 

42.0    5 

26.3 

6.33    ^^^ 

76.3  '^ 
771    ^ 

43.76  4 

2 

45.3   , 

7.92 

873    t 

8.0I 

21 

43.1  " 

Oct.    6.3 

6.02    3' 

43.60  ^ 
43.44  \\ 

45.5   , 

7.75 

17 
18 

17 

87.6    3 

7.78 

23 

0>  A 

43.8  ; 

16.2 

570  3^ 
32 

77-5  ; 

45.8 

7.57 

87.6  ° 

3 

7.54 

24 
23 

44-1    \ 

26.2 

538  ,„ 

77-3    „ 

4328  ^^ 

46.1 

7.40 

16 

87.3     . 
86.7    * 

7.31 

«.» 

43-9    _ 

Nov.  5.2 

5°8  ^^ 

43.14  \\ 

46.4  ^ 

7.24 

7.09 

22 

43.2    7 

15.2 

4.81    '7 

75-3  " 

43.03  " 

46.6   ^ 

7.10 

14 

85-7 ;° 

6.89 

20 
16 

42.0 

251 

4-58  '' 

73.6  \l 

42.95  ^ 

46.8   \ 

7.00 

10 

844  \\ 

6.73 

4°-5  'I 

Dec.  5.1 

4-39  Z 

7-4  11 

42.90  ^ 
0 

47.0  ^ 

6.93 

7 
4 

82.9  '^ 
'  18 

6.60 

13 

9 

38.5  '** 
23 

15.1 

425         ft 

68.8 

42.90 

47.3   , 

6.89 

81. 1 

6.51 

3«>-2 

251 

4.17  ! 

65.8  3° 

42.94  I 
43.02 

2 

47-5    , 

6.90 

I 

79-2  '^ 

6.47 

4 

T 

»..  <;  26 
330  ,0 

30.8 

35.0 

4.14  ^ 

62.7      3' 

47-7 

6.94 

4 

77.2 

6.48 

I 

Sec  <J,  Tan  6 

1-557       +1193 

1.043    -0.296 

1.048        +0.31 1 

1.254      +0.757 

Mean  Place 

4V9I9    6o".78 

40V973     44".78 

5'.^74     77".58 

6V2I3     28".97 

DV  ^,  Dw  A 

-0.03         -0.03 

+0.01         +0.01 

-O.OI            -O.OI 

-0.02         -0.02 

D^  6,  D«  6 

40.2 

-0.9 

40.2 

-0.9 

+0.2 

^.9 

+0.2 

-0.9 

[Bph  xa] 
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APPARENT  PLACES  OF  STAES,  1912. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


/  Saglttaiii. 

Y  Aqnilee. 

(^  Cygni. 

(^SaglttK. 

Mag. 

51 

Mag.  2.8 

Mag.  3.0 

Mag.  3.8 

Mean  Solar 

1 

Date. 

1 

Right 

Declina-  | 

Right 

Declina- 

Right 

Declina- 

Right 

OaelJna- 

Ascension. 

tion  S 

. 

Ascension. 

tion  N. 

Ascension. 

tion  N. 

Ascension. 

tionN. 

h      m 

e 

r 

h       xn 

0       » 

h       m 

0       t 

h       xn 

•           • 

19    41 

-1958 

19     42 

4-1023 

19   42 

+44  54 

n 

19   43 

+    18     18 

Jan.    i.o 

8 

"•97    „ 

35-4 

s 
2.78 

44-8    . 

8 

II. 19 

507  „ 

s 

26.01 

52.»  ,. 

I  I.o 

12.07  '° 

354 

0 

2.85 

7 

43.0  '« 

II. 21 

47.6  t] 

26.07  ^ 

5°°  ' 

2  I.o 

12.21    ^^ 

35-3 

I 

2.96 

II 

41.3  '' 

11.28    7 

44.4  3 

^^•^7 :° 

47-8  " 

31.0 

"•38  11 

35.2 

I 

3.10 

14 
•  0 

39.6  ;^ 

"•40" 

4^-3  '^ 

26.31  ^ 

«•«  !o 

Feb.   9.9 

12.58  ;° 

35-0 

2 

3.28 

18 

38.1  '5 

"•57    I 

384  ]t 

26.48  '7 

43.9  ^ 

23 

3 

20 

13 

23 

26 

20 

«7 

19.9 

I2.8l     , 

347 

3.48 

36.8 

11.80    ^ 

35-8 

26.68 

42.2 

29.9 

26 
13.07    I 

34-3 

4 

3.71 

23 

35.8  '° 

12.06  ^^ 

33.6 

26.91  ^3 

I  ■* 

Mar.  10.9 

27 
1334   ,1 

33.8 

5 

3.96 

25 

35.2    \ 

^2-35  !! 

31-9  11 

27.16  '^ 

39-9 

20.8 

13.64      ^ 

33-2 

6 

4-23 

27 

34.9    \ 

12.68  33 

1  C 

2,0.7  " 
30.1 

-7-43  11 

39.4     , 

30.8 

^3-95  _ 

32.5 

7 

4-52 

29 

35-0 

13.03  ^^ 

27.72  ^9 

39-3     ' 

32 

9 

29 

5 

37 

0 

30 

4 

Apr.  9.8 

H.27 

31.6 

4.81 

35.5     « 
36.3    * 

13.40  ,^ 

30.1 

28.02 

39-7    „ 

19.7 

14.60  ^^ 

30.7 

9 

512 

31 

13.77  ^^ 

30.8    7 

28.33  ^ 

40.6    9 

29.7 

14-93  ^^ 

29.8 

9 

5-42 

30 

37.5 : 

14.14  37 

32.0 

28.64  ^ 

4^-8    6 

May  9.7 

15.26  33 

^  -1 

28.8^ 

[O 

5.72 

30 

39.0  5 

40.8  '* 
19 

14.50  3^ 

33.7    ^^ 

28.94  30 

43-4    ' 

X9.7 

15.58 1' 
30 

27.9 

9 
9 

6.01 

29 
28 

14.84  34 
31 

35-9  ,6 

29.24  3° 

45.3  :^ 

29.6 

15-88    . 

27.0 

6.29 

42.7  _ 

^515  ,« 

38.5  ,„ 

29.52  ,^ 

47-4  ,^ 

June  8.6 

16.16  =■* 

26.1 

9 

6.54 

25 

44.8^' 

15.43  '^ 

41-4  !' 

29.77  ^5 

49-8  !1 

18.6 

'6.42  It 

25.4 

7 

6.76 

22 

47°  z 

15.66  ^3 

44-6  3 

22 
29.99 

52.2    4 

28.6 

16.64  " 

24.8 

6 

6.95 

19 

49.1 " 

15.84  ! 

47-8  f 

30.18    '9 

54-7    t 

July   8.5 

16.81  '7 

24.4 

4 

7.11 

10 

51.2  '' 

15.97  a 

5»-i  r! 

30.32    I'J 

57=^  ^^ 

14 

2 

II 

20 

0 

33 

II 

24 

18.5 

16.95 

24.2 

7.22 

^ 

53-2    „ 

16.05 

54.4 , 

30.43      . 

59-6 

•     28.5 

17.04    9 

24.0 

2 

7.28 

6 

55.0    « 

16.07  ^ 

57-6  ^,^ 

30.49      , 

61.8  " 

Aug.  7.4 

17.08    * 

24.0 

0 

7.31 

3 

^^■^    I 

16.03  * 

60.6  30 

63.4   -^ 

30.50      ' 

67.2    * 

17.4 

17.08    ° 

24.2 

2 

7.29 

2 
6 

58.1    t 

^5-94  ,^ 

30.47      ^ 

27.4 

17.03   ^ 

24.4 

2 

723 

».«.   ^    12 

59-3    ^ 

15.80  '^ 

65.9  'f 

30.40    7 

9 

3 

10 

10 

J9 

21 

10 

»3 

Sept.  6.4 

16.94  „ 

24.7 

713 

60.3    . 
61. 1    * 

^5-6i  „ 

68.0 

30.30  ,^ 

^^•5  .0 

16.3 

16.82  " 

25.0 

3 

7.00 

13 

15.38  '3 

69.7    \\ 

30.16  '^ 
30.00  '* 

69-5  '^ 

26.3 

16.67  ]i 

25-3 

3 

6.85 

15 
16 

17 
16 

61.6    5 

15-13  „ 

71.0  '3 

70.2    ' 

Oct.   6.3 
16.3 

^^•35  \l 

25-7 
26.0 

4 

3 

2 

6.69 
6.52 

61.8    ^ 

61.7    ' 
3 

14-86    7 

14.58  ^* 
27 

71.8    ® 

72.2     ^ 

2 

29.83  ]l 

29.65 ;« 

70.6    ■♦ 
70.6    ° 

3 

26.2 

16.19  ,, 

26.2 

6.36 

61.4 

'4-31  ,- 

72.0 

29.47  , 
29.31  * 

70.3     , 
69.7    * 

Nov.  5.2 

16.05    t 

26.4 

2 

6.21 

15 

60.8    J 

»4°5  '^ 

71.4  ,^ 

152 

15-93  " 

26.6 

2 

6.09 

12 

60.0 

13.81  ^* 

7<^-2  w^ 

29.17 1* 

68.8    9 

25.1 

15.84    9 

26.7 

I 

5.99 

10 

58.9 " 

13.60  ;• 

68.6  '^ 

29.06 " 
28.98  ] 

67.5  ;3 

Dec.  5.1 

15.79    , 

26.8 

I 

5.92 

7 

57.6  '3 

13.44  '* 

66.5  '' 

66.0  '5 

I 

0 

2 

J4 

12 

24 

4 

>7 

15.1 

15-78    ^ 

26.8 

5.90 

56-2  ,, 

13.32      , 

^'♦•^  .« 

28.94  „ 

^4-3  ,„ 

25.1 

15.82    4 

26.8 

0 

591 

I 

54.6  ! 

13.25  ; 

^^•3  ^! 

28.94  ° 

62.3  1° 

350 

15.89    ^ 

26.8 

0 

5.96 

5 

.52.9  '7 

13.24 

58.3  ^° 

28.98  '* 

60.2  '' 

Sec  c5,  Tan  «5 

1.064 

-0.364 

i.oi6       +0.183 

1.4 1 2       ■K>.997 

1.053  +0.331 

Mean  Place 

I3'.788 

24"  .02 

4*.558     53". 27 

I3'.5X7     55".75 

a7'.840    59"-76 

D'^  a,  Dm  a 

+0.0X 

+0.01 

0.00          -O.OI 

-0.02         -0.03 

-O.OI         -0.01 

D^d,  D«(J 

+0.2 

-0.9 

+0.2 

-0.9 

+0.2          -K>.9 

40.2           -0.9 

[Eph  za] 
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FOR  THE  UPPER  TRAl^SIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.    i.o 

II.O 
2I.O 

31  o 
Feb.  9.9 

19.9 
29.9 
Mar.  1 0.9 
20.8 
30.8 

Apr.  9.8 
19.7 

29.7 

May  9.7 

19.7 

29.6 

June  8.6 

18.6 

28.6 

July  8.5 

18.5 
28.5 

Aug.  7.4 

174 

27.4 

Sept.  6.4 
16.3 
26.3 

Oct.  6.3 
16.3 

26.2 
Nov.  5.2 

25.1 
Dec.   5.1 

25-1 
350 


or  AquiUe. 
Mag.  0.9 


Right 
Aecenaion. 


SectJ.Tand 
Mean  Place 


m 

46 


7 
II 

14 


h 
19 

8 
27.62 
27.69 
27.80 

27.94    jg 

28.12    '^ 
20 

28.32 

28.54 

28.79 

29.06    ^l 

28 

29.34 


22 

25 


29.64 
29.94 
30.25 

30.55 
30.85 

31.13 
31.38 
31.61 
31.81 
31.97 

32.09 
32.16 

32.19 
32.17 

32.12 

32.03 

31.91 
31.76 

31.60 
31.44 

31.28 

31.14 
31.01 

30.91 

30.85 

30.82 
30.83 
30.88 


30 

30 

31 
30 
30 
28 

25 

23 
20 

16 

12 

7 

3 

2 

5 
9 

12 

15 
16 

16 

16 

H 

13 
10 

6 
3 

I 
5 


Declina- 
tion N. 


+    837 


58.1 
56.5 
54.9 
53.3 
51.9 

50.8 

49.9 

49.3 
49.1 

49.2 

49.7 
50.6 

51.8 

53.3 
55.0 

56.9 

58.9 
61.0 

63.1 

65.1 

67.0 

68.8 


16 
16 
16 

14 
II 

9 
6 

2 

I 

5 

9 
12 

15 
17 
19 

20 
21 
21 
20 
19 

18 

70.4  '' 
71.8  '^ 

73.0  " 


ij  AquiUe. 
Var.  3.7-44 


Right 
Ascenaion. 


73.9 
74.6 

75.1 
75.3 
75.3 

75.0 
74.5 

73.7 
72.7 

71.5 

70.2 
68.7 
67.1 


7 

5 

2 

o 

3 

5 
8 

10 

12 

13 

15 
16 


1.012       40.151 
29».388     66".74 


0.00 

-K>.2 


0.00 
-0.9 


h       m 

19  47 


8 

57.70 

57.77 
57.88 

58.03 
58.20 


7 
II 

15 

17 
21 


23 


58.41 

58.64 

58.88  ^^ 

27 

59.15     ^ 

59.44 


29 
29 


59.73 
60.03 

60.34 

60.65 

60.94 

61.22 
61.49 
61.72 
61.92 
62.09 

62.21 
62.29 

62.33 
62.32 

62.27 

62.19 
62.07 
61.93 
61.78 
61.62 

61.47 

61.33 
61.21 

61.12 

61.06 

61.04 
61.05 
61. II 


30 

31 

31 

29 
28 

27 

23 
20 

17 
12 

8 

4 
I 

5 
8 


4 

5 
6 

5 

4 

2 

9 
6 


I 
6 


Declina- 
tion N. 


+    046 


35.4 
34.2 
33.0 
31.9 
30.9 

30.1 
29.6 

29.3 

29.3 
29.6 

30.2 
31. 1 
32.3 
33.7 
35.2 

36.9 
38.6 

40.4 

42.1 

43.7 

45.2 
46.5 
47.7 
48.7 
49.5 

50.1 
50.6 
50.8 
50.8 

50.7 

50.4 
49.9 
49.3 
48.5 
47.6 

46.5 
45.4 
44.2 


12 
12 
II 
10 
8 

5 

3 
o 

3 
6 


3 

2 

o 
8 
6 

5 

2 
o 


5 
6 

8 

9 
II 

II 

12 


1. 000       40.014 
59-.436     44". 84 


19 1 2 29 


O.OQ  0.00 

+0.2  -0.9 

[Eph  xa] 


€  DnconlB. 

Mag.  4.0 


Right 
Ascenaion. 


h       m 
19    48 


8 


24.28 
24.14 
24.12 
24.22 

24.44 

24.76 

25.19 
25.70 

26.28 

26.91 

27.58 
28.25 
28.91 

29.54 
30.12 


14 

2 

10 
22 
32 

43 

51 

58 
63 
67 

67 

66 

63 
58 
52 


30.64 
31.08^ 
31.42  3^ 
31.66  ^^ 

31.80  '^ 

2 

31-82 

31.73 

31.54 

31.24 
30.85 


9 
19 
30 
39 
48 

30.37  _ 
29.82  ^^ 

29.22 

28.58 

27.91 


60 

64 

67 
67 


27.24 

26.58 

25.96 

25.39  ^^ 

24.88  5» 

42 

24.46 


66 
62 

57 


24.14 
23.93 


32 
21 


Declina- 
tion N. 


+  70  2 


34.9 
31.6 

28.1 

24.7 

21.4 

8.3 

5-7 

3.5 

1.9 
0.9 

0.5 
0.8 

1.8 

3.3 
5.4 

17.9 
20.9 
24.1 

275 
31. 1 


33 
35 
34 
33 
31 

26 
22 
16 
10 

4 

3 
10 

15 
21 

25 

30 
32 

34 
36 
36 


34-7 
38.2 

41.6 
44.8  3^ 
47.7  '' 


35 
34 


50.3 
52.5 

54.2 

55.4 
56.2 

56.4 
56.0 

55.0 

53.5 
51.5 

49.0 
46.2 
43.0 


26 

22 

17 
12 

8 

2 

4 
10 

15 
20 

25 

28 
32 


2.930   +2.753 
28V687  37".58 


-0.07 
+0.2 


-0.08 
-0.9 


t  Saglttarli. 
Mag.  4.2 


Right 
AacMiaion. 


h   m 
19  49 


a 
9.36 

9.47 
9.63 

9.83 
10.07 


II 
16 
20 

24 
28 


^•35  ^, 
0.66  3» 

34 


1. 00 

1.36 
1.74 

2.14 

2.55 
2.96 

3.36 

3.76 


36 
38 
40 

41 

41 
40 

40 
38 


35 
32 


4.14 

4.49 
4.81 
5.08^7 

5.31  '' 


5.48 
5.60 
5.66 

5.65 
5.60 

5.49 
5.34 
5.15 
4.94 
4.73 

4.52 

4.33 
4.16 

4.03 
3.95 

3.92 

3.94 
4.02 


17 

12 
6 
I 

5 
II 

15 

19 
21 

21 

21 

19 

17 

13 

8 

3 

2 
8 


Declina- 
tion S. 


-42  5 


74.3 

72.9 

71.5 
70.0 

68.5 

67.0 
65.6 
64.2 
62.9 
61.7 

60.6 

59-7 

58.9 

58.4 
58.0 

57.9 
58.0 

58.4 
58.9 
59.7 

60.7 
61.8 
63.0 

64.3 
65.6 

66.8 
67.9 
68.8 

69.5 
69.9 

70.1 
70.0 
69.6 
69.0 
68.1 

67.0 
65.8 

64.4 


4 
4 
5 
5 
5 

4 

4 

3 

2 

I 

9 
8 

5 

4 
I 

I 

4 
5 
8 

10 

II 

12 

13 

13 
12 

II 

9 

7 

4 
2 

I 

4 
6 

9 
II 

12 
14 


1.348   -0.903 
IIV495  6o^^95 


+0.02 
+0.2 


+0.03 
-0.9 
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APPARENT  PLACES  OF  STARS,  1912. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


s  PavoBis. 

yS  Aqnlla. 

^'Sagltte. 

cSagittaill. 

Mean  Solar 

Mag.  4.1 

Mag.  3.9 

Mag.  3.7 

Mag.  4.6 

Date. 

Right 

Dwllna- 

Right      ^ 

Declina- 

RiKht 

Declina- 

Right 

Declina- 

Ascension. 

tion  S. 

Ascension." 

tion  N . 

Atcenuon. 

tion  N. 

Ascensiozi. 

tion  S. 

h       m 

e        1 

h       m 

e         f 

h       m 

0       * 

h       m 

•      * 

19     50 

-73    8 

it 

19     50 

+   6  10 

19   54 

+  19  14 

19   57 

-27  57 

Jan.     I.I 

2109 

52-3  ,„ 

s 

57.69  _ 

62.0 

48.77    . 

62.0 

s 

13.10 

31-4    _ 

II.O 

21.22   ^ 

49-3  \l 

57.76  I 

60.5 15 

48.82    5 

59-8  " 

13.18  \ 

30.9    i 

2I.O 

27 

2149  .1 

46-3  ^° 

57.86  ° 

59-0  * 

48.91  X 

57-7  ! 

13-31  "^ 

6 

30-3  , 

3I-0 

21.89^° 

43-3  11 

58.00    4 

57-6  4 

12 

49-03  ,^ 
49.19  ,, 

55-6  !' 

'3-48  \l 

29.6  7 

Feb.  9.9 

22.40  5 
62 

40.4  ,; 

58- »7  '^ 

20 

56.3  \\ 

53-6  Z 

13.68  ^° 
23 

28.8  I 

8 

19.9 

23.02 

37-7  „ 

58.37  „ 

55-2    g 
54-4    , 

4938 

52-°  ,. 

'3-91     . 

28.0 
27.2     » 

29.9 

2373  l^ 
25-36  J^ 

35-2  11 

58-59  z 

49.60  « 

50-6    * 

Mar.  10.9 

33-0  " 

58-84 11 

59- 10 
59.38  '8 

53-9    I 

49.84  ^ 

-^  /:    10 

49-6 
49.0 

^4-^5  2 

26.3     9 

20.8 

3I.I    ' 

53-7    , 

50- "  1 

H.75  3^ 

25-3    ° 

30.8 

26.26  90 

29.6    5 

53-9    I 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 
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62.14  ^ 

65-0  „ 

12.38    ° 

5.2 

4 

4^ 

6.17 

0 

35.4 

3 

44.35  : 

70.1     '9 

351 

62.14 

62.8  " 

12.42        ^ 

5.5 

3 

6.21 

4 

35.6 

2 

44.37     67.9 " 

Sec  6,  Tan  6 

1.098       -K).454 

1.026 

-0.228 

1.035      -0.269 

1.837    -1.541 

Mean  Place 

6I-.I72     58".o6 

10V393 

5".6i 

» 

4M 

33    35".65 

4i*.5>5    64".50 

DVa,  Dmo 

-0.01         -0.02 

+0.01 

%o.oi 

I 

+0.01            -fO-OI 

+0.03         40.06 

D^6,l>ui 

+0.2 

-0.8      1 

+0.2 

-0.8 

40.2 

• 

-0.8 

40.2 

-0.8 

[Bph  la] 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


y  Oygni. 

7t  Oaprlconil. 

p  Oaprloonii. 

41  Oygni. 

Mag.  2.3 

Mag.  5.2 

Mag.  5.0 

Mag.  4.1 

Mean  Solar 

Date. 

RiRht 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Ascension. 

tion  N. 

Aacension. 

tions. 

Ascension. 

tion  S. 

Ascension. 

tion  N. 

h       m 

• 

h       m 

0 

« 

h       m 

0           r 

h       m 

• 

20     19 

+3958 

19 

20    22 

-18: 

29 

20    23 

-18    6 

20    25 

+  30   4 

Jan.    I.I 

8 
2.03 

24-9,, 

1545  6 
15-51  „ 

74.7 

^\, 

48*89     ^ 
48.95     I 

30.9  „ 

s 

46.11 

^3-5  ». 

II. o 

2.02 

22.2    ' 

74.7 

0 

30.9  , 

46.12 

21. 1  '4 

2I.O 

2.05         I 

»9-3  \l 

15.60  9 

74.6 

I 

49.04  ,; 

30.8  ' 

46.16  4 
4624 

18.6  '5 

31.0 

2.13      X 

^^•4  1 

1573  '^ 

74.4 

2 

49.16  " 

30.6  I 

16.I  '5 

Feb.  lo.o 

2.26      '3 

13.6  ^; 

15.89  ** 

74.1 

3 

49.32  *^ 

30.4  : 

46.36  " 

^3-7  It 

17 

25 

J9 

4 

19 

4 

10 

22 

19.9 

2-43   ^, 

II. I 

16.08 

73.7 

49.51  ^, 

30.0 

46-52  ,„ 

"•5  ,„ 

29.9 

8.8^3 

16.30  " 

73.2 

5 

21 
49.72  l\ 

29.5  : 

46.72  Vi 

9.6  »9 

Mar.  10.9 
20.9 

2.89      ^5 
3.18     ^9 

7.0 '8 
5.7'^ 

1 6.80  '* 

72.5 

7 
8 

49.96  ^:^ 
50.23  ^' 

28.8  7 
28.0  ' 

46.95  3, 

47-21  ^° 

8.1  '5 
7-^'« 

30.8 

3-49  ^! 

5.0    \ 

1709  "' 

70.8 

9 

50.52  ^^ 

^7°  lo 

28 
47.49    ,, 

6-5  i 

33 

2 

31 

II 

30 

10 

31 

0 

Apr.  9.8 

3-82   ,^ 

4-8    , 

1740 

69.7 

5082 

26.0 

47.80 

6.5    , 

19.8 

417 :' 

5-^    I 

^771  ,, 

68.5 

12 

5114^. 

^4-8  1^ 

48.12  3^ 

7.0    5 

29.7 

4-53  ^t 

6.1     9 

18.04  ^^ 

67.3 

12 

51.47:, 

23.6  ", 

48.45  33 

8.0^° 

May  9.7 

4.88  35 

7.6  '5 

18.37  3^ 

66.0 

13 

51.80  ^^ 

22.3  '3 

48.78  33 

9-5!^ 

19.7 

5-23   , 

9-6  « 

18.70  33 

64.8 

12 

^^2 

52.12  ;f 

21.0  '3 

49.10  11 

"•4    t 

32 

23 

32 

12 

32 

12 

31 

23 

29.7 

5-55   ,„ 

"•9„ 

19.02 

63.6 

52-44  „ 

'9-®  „ 

49.41  _ 

^3-7  „ 

June  8.6 

5.8s  3° 

14.6  '7 

1933  ^0 

62.4 

12 

52.75  ^0 

18.6  " 

49.70  ^9 

16.2  '5 

18.6 

6.12   ^^ 

17.5  \\ 

^9<i^  « 

61.4 

10 

53-°3 :; 

17.6  '« 

49.96  ^J 

^8-9  \l 

28.6 

6.34  " 

20.6  3' 

19.86  '5 

60.6 

8 

53.28  '5 

16.7    9 

50.19  ;^ 

21.8  ="9 

July  8.6 

6.52   ^« 
13 

23.9  33 
32 

21 
20.07 

17 

59.9 

7 
6 

21 
53.49    ,3 

16.0    I 
6 

50.38  '^ 
14 

24.8  30 
29 

18.5 

6.6s     , 

271  „ 

20.24 

59.3 

53  67  ^^ 

15.4     . 

50.52 

^7-7  ,„ 

28.5 

6.72     ' 

30.3  3^ 

20.37  i 
20.45   , 

59.0 

3 

53.80  '3 

15.I     ^ 

50.61     9 

30.6  ^9 

Aug.  7.5 

6.74     \ 

33-3  ^„ 

58.9 

I 

53.88  ; 

14.9    ^ 

50.65     I 

33-3  ,^ 

174 

6.71     \ 
6.63     * 

36.2  ^5 
38-8  t 

20.48     3 

58.9 

0 

53.91  \ 

14.9    ° 

50.65     ° 

35.8    5 

27.4 

20.47  \ 

59.0 

I 

53.90  ' 

15.0     ' 

50.60    ^ 

38.1  ="5 

13 

23 

5 

3 

5 

2 

10 

20 

Sept.  6.4 

4'-*    ,n 

20.42 

59.3 

53.85  ^ 

'5-^    . 

50.50 

4°-^  „ 

16.4 

If  6  '^ 

44.6 

20.32 

59-6 

3 

53.76  9 

15.6    4 

50.37  ,^ 
50.21  'I 

41-8    7 

26.3 

6.14  ^° 

20.20  *^ 

60.0 

4 

53.64 " 

16.0    4 

43-1  '3 

Oct.   6.3 

5-9^   '! 

II 

45-7  " 

20.06  ^4 

60.4 

4 

53.50  ;4 

53.34    ° 

16.4    4 

18 

50.03  ° 

44-1  '^ 

16.3 

5-68  ^1 

46.4    I 

19.91  ^\ 

60.9 

5 

16.8    4 

49-84  \l 

44.6    ^ 

24 

3 

15 

4 

15 

4 

20 

2 

26.3 

5-44  ,, 

467    , 

19.76 

61.3 

53.19  ^^ 

17.2 

49.64 

44.8    , 

Nov.  5.2 

5.21    ="3 

00 

46.4    I 

19.61  '5 

61.6 

3 

53.04  \\ 

17.6    4 

49.45  ,^ 

49.27  ! 

44.5    I 

152 

^•^  L 

45.7  J 

19.48    3 

61.9 

3 

52.91  '^ 

17.9  \ 

43-8  ,1 

25.2 

^•79 "° 

44-5  " 

19.37  " 

62.2 

3 

52.80  " 

18.1  ' 

42.8    ° 

Dec.  5.1 

4-63   \\ 

42-9  !^ 

19.30    7 

62.4 

2 

52.73  : 

18.3  ' 

48.98  '3 

41.3  '^ 

13 

20 

4 

I 

4 

2 

9 

18 

15.1 

4.50 
4.42 

4^-9  ,^ 

19.26 

62.5 

52.69 

18.5     ^ 

48.89 
48.83     f 

39-5  ^, 

25.1 

3«-5    ^ 
35.9 

19.25     \ 

62.5 

0 

52.68  \ 

18.6     ' 

37-4 

351 

4.38     4 

19.29    "^ 

62.5 

0 

52.71  3 

18.6    ° 

48.80    '^ 

35.1  '3 

Sec  <J,  Tan  6 

1.305       -K>.838 

1.054       -0.335 

1.052    -0.327 

1. 156       +0.579 

Mean  Place 

4».i85     28".28 

17".  132     62"..6i 

\ 

50-.567     i8".82 

48*.04o     27^.91 

ly  f  a,  Dm  a 

-0.02         -0.03 

+0.0 1         +0.01 

+0.0 1             40.0I       1 

-o.oi         -0.02 

D^  6,  Dm  d 

+0.2 

-0.8      1 

•fO.2 

^.8 

+0.2 

-0.8       1 

♦0.2 

-0.8     - 

[Eph  is]. 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan,  I.I 
II.O 
2I.O 
31.0 

Feb.  lo.o 

19.9 
29.9 
Mar.  10.9 
20.9 
30.8 

Apr.  9.8 
19.8 

29.7 

May  9.7 

19.7 

29.7 

June  8.6 

18.6 

28.6 

July  8.6 

18.5 
28.5 
Aug.  7.5 
17.4 
27.4 

Sept.  6.4 
16.4 
26.3 

Oct.  6.3 
16.3 

26.3 
Nov.  5.2 

152 
25.2 

Dec.  5.1 

15-1 
25.1 
35-1 


Sec  d.  Tan  6 
Mean  Place 


0  Cephei. 
Mag.  4.3 


Right 
Aacenslon. 


h   m 
20  28 


t 

3.09 

2.95 
2.89 

2.91 

3.02 

3-21 

3.48 

3.83 

4.23 
4.69 

5.18 

5.70 
6.23 

6.75 

7-25 

7.72 

8.13 
8.49 
8.78 
9.00 

9.14 
9.19 

915 
9.04 

8.85 

8.58 
8.26 
7.88 
7.46 
7.02 

6.56 
6.10 

5.65 

5.23 
4.86 

4-53 
4.27 

4.08 


14 

6 

2 
II 

19 

27 

35 
40 

46 
49 

52 

53 
52 
50 
47 

41 
36 

29 
22 

14 

5 

4 
II 

19 

27 

32 

38 
42 

44 
46 

46 

45 
42 
37 
33 

26 
19 


Declina- 
tion N. 


+  62  41 

m 

530 

49.9   t^ 
46.6    33 

43-3  II 
33 

32 

28 

24 
19 
13 

7 

I 
6 

12 

17 
23 

27 
30 

34 
35 
36 


40.0 
36.8 

34-0 
31.6 
29.7 
28.4 

27.7 
27.6 
28.2 
29.4 

3I-I 

33.4 
36.1 

39-1 

42.5 
46.0 


36 
36 


49.6 

53.2 
56.8 
60.2  34 

63.4  ^' 
29 

68.9  ^^ 

71.I  " 
72.8  ^7 

m»    ^    12 

74-0    ^ 


74.7 

74.8 

74.4 

73.4 
71.9 

69.9 
67.4 

645 


I 

4 
10 

15 

20 

25 
29 


2.180      -t-1.938 
6'.457     52".96 


-0.04 
+0.2 


-0.08 
-0.8 


€  Belphlnl. 
Mag.  4.0 


Right 
Aacension. 


h       m 
20    28 


58.85 
58.88 

58.94 
59.04 
59.17 

59-33 
59.52 

59.73 

59.97 
60.24 


3 
6 

10 

13 
16 

19 
21 

24 

27 
28 


60.52 
60.82  3«> 
61.133' 
61.44 
61.74 


62.04 
62.32 
62.58 
62.81 
63.00 

63.16 
63.27 

63.34 
63-36 

63.33 

63.27 
63.18 
63.06 
62.91 
62.76 

62.60 

62.45 
62.31 

62.19 

62.10 

62.04 
62.02 
62.03 


31 
30 

30 


28 
26 

23 

19 
16 

II 

7 

2 

3 
6 

9 
12 

15 

15 
16 

15 

14 
12 

9 
6 


Declina- 
tion N. 


+  1059 


65-4 
63.8 

62.2 

60.6 

59.2 

57.9 

56.9 
56.2 

55.9 
55.9 


16 
16 
16 

14 
13 

10 

7 

3 
o 

5 


8 
II 


56.4 
57-2 

58.3 
59.8  11 
61.6 


18 
20 


63.6 

65.7 
67.9 

70.1 
72.3 


21 
22 
22 
22 
22 


20 
18 


74.5 

76.5 

78.3 
80.0  '7 

81.4  '^ 
12 

82.6 

83.5 
84.2 

84.6 

84.8 


84.7 

84.3 

83.7 
82.9 

81.8 

80.5 

79.1 
77.6 


4 
6 

8 

II 

13 

14 

IS 


1.019       40.194 
6o».545     7^".82 


0.00         -0.0 1 
+0.2  -0.8 

[Bph  zt] 


Oroombridge  8841. 

Mag.  6.4 


Right 
Aacension. 


h   m 
20  30 


18^86 

18.57 
18.40 

18.37 
18.47 

18.70 
19.06 

19-53 
20.09 

20.73 


29 

17 

3 
10 

23 

36 

47 
56 
64 
70 

21-43  ^, 
22.16  '^ 
22.91  75 

23.64  11 
24.34  l^ 

24.98 

^5-55  8 

26.03 
26.40 
26.67 


57 


26.81 
26.83 

26.73 
26.52 

26.19 


37 
27 
14 


2 

10 
21 

33 
43 


53 
60 

66 


25.76 

25.23 

24.63 

23.97 

23.26  7' 

73 

22.53 
21.79  74 

21.07  II 
20.38  '' 

19.75 


69 

63 
56 


19.19 
18.72 
18.36 


47 
36 


Declina- 
tion N. 


+  72  13 

•• 

61.9 

58.9  ^° 

55-6  ^^ 
52-2  ^* 
48.9  II 

32 

45-7  ,„ 
42.8  ^9 

40.2 

38.2 

36.7 


35.8 
35.6 
36.0 

37.0 
38.6 


26 
20 

15 
9 


2 

4 
10 

16 

21 


40.7 

43.3 

46.3  ^, 
49.6  33 
35 


26 
30 


53.1 

56.7 
60.3 

63-9 

67-4 
70.7 


36 

36 
36 
35 
33 
31 


27 


73.8 

76.5  ^^ 
78.8  ^3 
80.7  '9 
82.1 


14 
9 


83.0 

83.3 
83.0 

82.2 
80.8  '4 

19 

76.5  '^ 
73.7 


28 


3.277 
23*-7i5 


+3121 
60"  .94 


-0.07 
+0.2 


-0.13 
-0.8 


alndl. 

Mag.  3.2 


Right 
Ascexision. 


h 
20 


31 


8 
20.77 
20.82 
20.92 
21.07 
21.27 


5 
10 

15 
20 

24 


21.51 
21.80^9 

22.12  3^ 
22.48  36 

22.86  38 

41 

23.27 
23.70  43 
24.1444 

24.58  ^^ 

25,02  44 

43 

25-86  "tl 
26.24  3» 
26.58  34 

26.88  30 
23 
27.11 
27,29 
27.40 

27.45 
27.43 


27.36 

27.23 
27.05 
26.84 

26.62 

26.38 
26.15 

25.94 
25.76 

25.63 

25.54 
25.50 

25.51 


18 
II 

5 

2 

7 


13 
18 

21 

22 

24 
23 

2X 
18 

13 

9 

4 
I 


Declina- 
tion & 


-47  35 


730 

71.3 
69.4 

67.5 
65.4 

63.4 
61.4 

59.4 
57-5 
55.7 

54.1 
52.7 
51.5 
50.5 
49.8 

49.4 

49.3 
49.6 

50.1 

50.9 


17 

19 

19 
21 

20 

20 
20 

19 
18 

16 

14 

13 
10 

7 

4 

I 

3 

5 
8 

II 


13 


52.0 
53.3 

54.8 !! 

56.4 
58.0 


16 
16 
16 


59.6 
61. 1 
62.5 
63.6 
64.4 

64.9 
65.1 
65.0 

64.5 
63.6 

62.5 
61. 1 

59.4 


>5 

14 
II 

8 

5 

2 
I 

5 

9 
11 

14 
»7 


1.483   -1.095 
22".8io  57".o6 


«0.02 
40.2 


•fO.04 
-0.8 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


f  Ckfrlooml. 

or  Delphlni. 

ft  Pavonls. 

Mean  Solar 

Mag.  3.7 

1 

Mag.  5.3 

Mag.  3.9 

Mag.  3.6 

Date. 

Right 

Declina* 

Right 

Dwslina- 

Right 

Declina- 

Right 

Declina- 

AioAnaion. 

tionN. 

AacMX. 

Ion. 

tion  S 

• 

Ascension. 

tion  N. 

Ascension. 

tion  & 

h       m 

e 

li 

01 

• 

* 

.h       m 

e 

h       m 

•         r 

20    33 

+  1417 

20   35 

-1826 

If 

20  35 

-HI535 

20    36 

-6631 

Jan.    I.I 

• 

23.67 

"•7  „ 

■ 
0.88 

68.5 

s 

31.34  _ 

58-*  .« 

s 

59-47  „ 

3^-^oic 
28.4  '^ 

or  2  28 
25.6 

II. I 

23-69  I 
23.7s  „ 

10.0  '7 

0.92 

4 
8 

68.5 

0 

T 

31.36  \ 

5^-4   ! 

59-47  ,° 

2I.O 

8.2  ^l 
^•4  ,^ 

I. 00 

68.4 

X 

31.41  \ 

54-5    ' 

59-57    ° 

31 -o 

23.84  ,\ 

I. II 

II 

68.1 

3 

31.49  _ 

52-7  \l 

59-76  \l 

22.7  ^ 

Feb.  1 0.0 

^3-96  \\ 

4.8'^ 
14 

1.26 

15 
18 

67.8 

3 

4 

3«-^^  la 

51.1  '^ 

JS 

60.03  3^ 

19.7  ^^ 
29 

19.9 

^*-"  ,« 

3-4  ,, 

1.44 

67.4 

£_ 

31.77   - 

49.6  „ 

60.39  , , 

16.8      „ 

29.9 

24.30  ', 

^•^    « 

1.64 

20 

66.8 

6 

31.95  '' 

48.4  " 

60.82  *3 

,  -  ^  28 
^4.0  ^x 

Mar.  10.9 

^4-52  W 

1.4    ; 

1.87 

23 

66.0 

8 

32-^6  ! 

10 

47.4    ° 

61.32  50 

26 

20.9 
30.8 

^4-76    4 
25.02  ^3 

0.9    ^ 

0.8    ' 

4 

2.13 
2.41 

26 
28 
30 

65.1 
64.1  ^ 

9 

[O 
EI 

32-40  ll 

32.66  ^J 

46.9  ; 

46.8  ' 

3 

61.8735 

9.0 '4 

6.9" 

19 

Apr.  9.8 

25.30  ,„ 

1.2 

2.71 

63.0 

32.94  „ 

47.1 

63-12 
<*3  79  J^ 

5-°,c 

19.8 

25.60  30 

^•9, J 

3.03 

32 

61.7  ^ 

t3 

33-24  ^ 

47.8    7 

3.5    ' 

29.8 

25.91  \\ 

3.0" 

3.35 

32 

60.4  ^ 

13 

33-55  :, 

48.9 

64-48  ^' 

2-4" 

May  9.7 

26.22  ^ 

4'5  ,Q 

3.68 

33 

59.1  \ 

^3 

33-87  f 

5°-4    f 

65.18  70 

^•7    ' 

19.7 

^^•53  \l 

^•3  ^^ 

4.02 

34 

57-7  \ 

14 

34.18  f 

52.2  t 

6588  7° 

1.4    3 

30 

20 

32 

13 

30 

20 

67 

I 

29.7 

26.83  ,„ 

®-3,, 

4.34 

56.4  , 

34.48 

54.2  „ 

66.55  ,, 
67.18  ^3 

1.5    , 

June  8.6 

27.12  l\ 

^°-5  r. 

4.65 

31 

55.2 

[2 

3476  *? 

56-4  " 

2.0    ^ 

18.6 

27.38  '* 

12.8  '3 

4.94 

29 

54-2 

[O 

20 

3502  ^° 

58.8  '4 

67-77  " 

2.9,^ 

28.6 

27.61  *3 

15.2  ^4 

5.20 

26 

53.2  ^ 

[O 

35.26  '4 

61.2  =** 

68.29  ^ 

4-=»    2 

July  8.6 

27.81  ^° 

^7-6  !t 

5.42 

22 

52.4 

8 

35.46  »« 

63.6  ^4 

68.74  45 

5-8    f 

15 

»3 

19 

5 

16 

24 

35 

20 

18.5 

27.96 

19.9 

5.61 

51.9 

35.62 

66.0 

^9.09  ,, 

7-*„ 

28.5 

28.07  " 

22.1 

575 

14 

51.5 

4 

I  I 

35.73  " 

68.3  *3 

69.35  \\ 
69.51  't 

«  ^  21 

Aug.  7.5 

28.14    I 

20 

24-^  .« 

5.84 

9 

51.3 

2 

3580    I 

70.4  ,„ 

12.2  ^3 

17.5 

28.17    \ 

5.89 

5 

51.3 

0 

35.82     ^ 

72.3  ; 

69.56    3 
69.50  ,, 

H.6  '4 

27.4 

28.15     ' 
7 

^7-5  ,^ 

5.89 

0 

5 

51.4 

I 
3 

35.80    \ 

74.0  '7 

14 

17.0  *4 
23 

Sept.  6.4 

28.08 

28.9  „ 

5.84 

0 

51.7 

35-74  ,„ 

75.4 , , 

69.34  ,^ 

*9-3  _, 

16.4 

27-99  ,^ 

30.0  " 

576 

8 

52.1 

4 

35.64    ° 

76.5 " 

69.10  *4 

21.4  " 
*3-2  ,. 

26.3 

27.87  \\ 

30.8    I 

5.65 

II 

52.5 

4 

35.52 

77-4    ' 
78.0    \ 

68.78  3^ 

Oct.   6.3 

27.72     5 

^7-56  \\ 

31-4    \ 

5.51 

14 

52.9 

4 

35.37  „ 

68.39  " 

24.6  '4 

16.3 

31.6    ^ 
0 

5.36 

15 
15 

53.4 

5 
5 

35.22  ^5 

78.3    I 

67.97  JJ 

25.6  - 

26.3 

27-40 

31.6 

5.21 

53.9 

35.06 

78.3    , 

67.53  ^, 

26.2 

Nov.  5.2 

27.25    'f 

31.3    ; 
30.7    ° 

5.06 

15 

54.3 

4 

34.90 

78.0    3 

77.4  i 

67.09  ** 

26.2    ** 

15-2 

27.11  w 

4-93 

13 

54.6 

3 

34.76    * 

66.68  4» 
66.32  36 

^5-8  ,0 

25.2 

26.98  '^ 

^9-«  ,^ 

4.82 

II 

54.9 

3 

3463  \l 

76.5 ' 

24.8  "* 

Dec.   5.2 

26.89  ^ 

28.6  " 

4.73 

9 

55.1 

2 

34.53    , 

75-4 

66.01  3' 

=^3-4   4 

7 

«3 

5 

I 

•                                       09 

13 

33 

19 

15.1 

26.82 

27.3  ,. 

4.68 

55.2 

3446 

IT.  ^6 
72.5  ,, 

65.78 

**-5,, 

25-1 

26.78    ^ 

25.8  \i 

4.67 

I 

55.3 

I 

34.42        ^ 

65.63  'f 

19.2  \\ 

35.1 

26.78    ° 

24.1  '7 

4.69 

2 

55.3 

0 

34.42 

70.8  '7 

65.58    3 

16.7  '5 

Sec  «I,  Tan  6 

1.032       +0.255 

1.054      -0.33 

4 

1.039            +0.279 

2.510            -2.302 

Mean  Place 

25-.384     i8".38 

2».5i4    56".23 

33».054    64"  .56 

62*.462     13"  .39 

jy^  a,  Dm  a 

-o.oi        -0.01 

-fo.oi         +0.01 

-0.01         -0.01     1      +0.05         +0.10 

P^il,  D«(S 

■♦0.2 

-0.8 

40.  a 

! 

-K>.8 

+0.2 

-0.8 

1     +0.3 

-0.8 

[Bph  xa] 
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APPARENT  PLACES  OF  STARS,  1912, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


a  Gygnl. 

^  Caprlconi. 

^  ]>eI91il]ii  seq. 

Mag.  1.3 

Mag.  4.5 

Mag.  4.3 

Mag.  4-5      . 

Meftn  Solar 

Date. 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

DecUn.- 

Ascension. 

tion  N. 

Ascension. 

tion  N. 

Ascension. 

tion  S. 

Aicratioa. 

donN. 

, 

h       m 

0        r 

h     .  m 

e          r 

h       m 

e 

r 

h       m 

• 

20    38 

+44  57 

20    39 

+  1445 

I9 

20    40 

-2_5  35| 

20    43 

+  1548 

Jan.    I.I 

s 
23.62 

54.0  ,, 

8 
19.34       _ 

^3-^  ,8 
^'•4  ,8 

19.6  ! 

s 

51.62 

28.7 

m 

32^83 

^"^'"^   18 

'5-9  ,8 
"•3  !, 

II. I 

23.57     \ 

5^-3    0 

19.35        . 

51.66  \ 
51.74  „ 

28.3 

4 
6 

32.84     ' 

2I.O 

2356     ' 

48-4    ' 

19.40       \ 

27.7 

32.88     4 
32.96  ,J 

310 

23.61      \ 

45-4  Z 

19.48    ,° 

'7-9    I 
16.3  "* 

51.85 

27.0 

7 
8 

Feb.  lo.o 

23.71    '° 

42.4  3° 

19.60    " 

52.00  \ 

26.2 

33.08  \\ 

10.6  *7 

15 

27 

15 

15 

18 

9 

«4 

15 

19.9 
29.9 

23.86 
24.06  ^° 

37.3   * 

'9-75  ,3 
19.93  ^^ 

14.8 

13.6 
12.8    * 

52.18 
52.39  ,^ 

25.3 
24.3 

10 

33.22 
33.40  '8 

9-1 
7-9    „ 

Mar.  1 0.9 

24.30  '^^ 

35-2  'I 

20.14  " 

52.63  '* 

23.2 

II 

33-60  »° 

7.0    9 

20.9 
30.8 

24.59  ^ 

24.91  ^ 
34 

33-6    ' 

32.6 

4 

20.38  \\ 

20.64  ^f 
^  28 

12.3    5 

12.2    ' 
3 

52.89  'f 

53.18  »9 
3J 

22.0 
20.7 

12 

13 
13 

33.84  '4 

34.10  '^ 
38 

6.4    ^ 
^•3    : 

Apr.  9.8 

25.25  ,. 

32.2 

20.92 

"•5    , 

53-49  „ 

19.4 

34-38  ,„ 

6.5    , 

19.8 

25.61  ^J 

32.3 

21.21  ^^ 

13.2    ' 

53.82  33 

I8.I 

13 

34-67  '^ 

7.2 .; 

29.8 

25.99  ^0 

33.0  .^ 

21.52  ^' 

14.3  " 

54-16  34 

16.7 

H 

34.98  3 

8.3" 

May  9.7 

26.37  \ 

34-3    i 

21.83  3' 

^5-8    i 

54.51  35 

15.4 

13 

3530  11 

9-8    t 
11.6  '* 

19.7 

26.74  ^J 

36.1  '8 

22.14  ^^ 

17.6  '» 

54.85  " 

14.2 

12 

35-61  31 

35 

23 

31 

20 

34 

12 

30 

30 

29.7 

27.09 

38.4    ^ 

22.45 

'9.^    .., 

55.19 

13.0 

35.91  ,„ 

^3-6  „ 

June  8.6 

27.42  33 

4^-°    ! 

22-74  ^^ 

«w   Q   22 
21.0 

55-52  33 

12.0 

10 

0 

36.20  *9 

15.8  " 

18.6 

27.72  30 

43.9  Z 

20 
23.00  ^ 

^4-»  'i 

55.83  ^' 

II.2 

0 

36.47  *J 

18.1  ='3 

28.6 

27.97  ^^ 

47.1  f. 

23.24  J^ 

^^•5    1 

56.10  ^7 

10.6 

0 

36.71  *4 

20.6  '^ 

July   8.6 

28.18  ^' 

50.4  _ 

23-44  Z 

^8-9  't 

56-34  '4 

10.2 

4 

36.91    ° 

23.0  ^4 

15 

34 

16 

23 

ao 

t 

3 

'7 

24 

18.5 

28.33 

53.8 

23.60 

31-2  ,„ 

56.54  ., 

1 0.0 

3708 

25.4  „ 

28.5 

28.42     \ 

57.1  ^^ 

23.72  " 

33.4  " 

56.70  ^ 

10. 1 

I 

37.20  " 

27.7  ^3 

Aug.  7.5 

28.46    ^ 

60.433 

23.79    , 

35-5    ' 

56.80  '" 

10.3 

2 

37.27  ; 

^9-8    0 

17.5 

28.44    ' 
28.36  ^^ 

^3-5  ^' 

23.82    3 

37.4  ^ 

56.85    \ 

10.7 

4 

3730  3 

31.7    ' 

27.4 

66.4  ="9 

23.80    \ 

39.1  '' 

56.86    ' 

II.2 

5 

37.29  ' 

33.4  '7 

12 

36 

5 

14 

4 

7 

6 

15 

Sept.  6.4 

28.24 

69.0  ,, 

23.75    ^ 

40.S  „ 

56.82 
5674    * 

II.9 

37.23    „ 

34-9  ,, 

16.4 

28.07  '7 

71.2  " 

23.66    ^ 

41.6  " 

12.6 

7 

37.14    ' 

36.1  " 

26.3 

27.86  " 

73.1 ;' 

23.53  1^ 

42.5    \ 

56.62  " 

13.3 

7 
6 

6 

6 

37.02  \\ 

37.0    ' 

Oct.   6.3 

2763  '3 

74-6  \l 

23.39  ;^ 

43.1    , 

56.48  \\ 

13.9 

36.88  '4 

37.7    I 

16.3 

2738  IJ 

75.6  '° 

0 

23.24  ,^ 

43.4    I 

56.33  ;^ 

14.5 

36.73  ;^, 

38.0    3 
.         0 

26.3 

26.86  ""^ 

76.1 

23.08 

43-4    , 

56.01  ^ 

I5.I 

3<>'57  ,6 
36.41  \\ 

38.0 

Nov.  5.2 

76.2 

22.92 

43-1    ^ 

15.5 

4 

37.8    ' 

15.2 

26.62  ''^ 

75-7  ,^ 

22.78  '4 

4^-5    0 

55.87    4 

15.8 

3 

36.26  '5 

37-2    \ 

25.2 

26.39  *^ 

74-7    ! 

22.65  "^ 

41.6    9 

55-75  " 

15.9 

I 

36.13  \i 

36.4  „ 

Dec.  5.2 

26.19 

«7 

73.3  '4 

19 

22.55  '^ 

40.5  " 

*3 

55.65  - 

15.9 

0 

2 

36.03  •" 

35.3 :; 

I5-I 

V 

26.02 

f  2 

71.4    .^ 

22.48 

39.2 

re 

55-59    , 

15.7 

i« 

35.96 

32.3  „ 

25.1 

25.90  " 
25.82  ® 

66.5  '^ 

22.44  ^ 

37.7 ; 

55.57    , 

15.4 

3 

35.91  ; 

35.1 

22.43 

36.0  '7 

55.59 

15.0 

4 

35.90 

30.6  '7 

Scc<J,Tiin<5 

1. 4 13       40.999 

1.034    40.264 

1. 109     -0.479 

1.039    ^.283 

Mean  Place 

25'.895     55  ".48 

2 1 ".040  29 ".59 

S3".268     I5".a3 

1 

34'.532     a3".«4 

IV^^a,  D^a 

-0.02         -0.04 

-0.0 1     -0.0 1 

+0.01         +0.0: 

1 

-0.01          -OJOX 

D^  d.  Dm  ^ 

40.3 

-0.8 

-K).3 

-0.8 

+0.3 

-K>.8 

■♦0.3 

-0.8 

[Epb  t«] 


APPARENT  PLACES  OF  STARS,  1912.  457 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solur 
Date. 


Jan.  I.I 
II. I 

2I.O 

310 
Feb.  1 0.0 

19.9 
29.9 
Mar.  10.9 
20.9 
30.8 

Apr.  9.8 
19.8 
29.8 

May  9.7 
19.7 

29.7 

June  8.6 

18.6 

28.6 

July   8.6 

18.5 

28.5 

Aug.  7.5 

17.5 
27.4 

Sept.  6.4 
16.4 
26.3 

Oct.  6.3 
16.3 

26.3 
Nov.  5.2 

15.2 
25.2 

Dec.   5.2 

15.1 
251 
35.1 


Sec  rf,  Tan  rf 
Mean  Place 


e  Gygnl. 
Mag.  2.6 


Right 
Awmsion. 


h       m 
20    42 


37.07 
37.05 
3707 
37.13 
37.23 

37.38 
37.56 
37.78 
38.03 

38.31 


2 

2 

6 

10 

15 

18 
22 

25 
28 

31 


32 


38.62 

38.94  _ . 
39.28  3^ 

39.62  ^^ 
39.96 


40.28 

40.59 
40.87 

41.12 
41.32 

41.48 

41.59 

41.65 
41.66 

41.62 

41.53 
41.41 

41.26 

41.08 

40.88 

40.68 
40.48 
40.29 
40.11 
39.96 

39.84 
39.76 

39.72 


34 
32 

31 
28 

25 
20 

16 

II 
6 
I 

4 
9 

12 

15 
18 
20 
20 

20 

19 
18 

15 
12 

8 

4 


Declina- 
tion N. 


+  3338 


21.6 


25 


I9.I 
16.6  ^5 
14.0 
"5 


26 

25 
23 


9.2 

7.1 

5.4 
4.2 

3.5 

3.3 
3.6 

4.5 
5.9 
7-7 


21 

17 
12 

7 

2 

3 

9 

14 
18 

22 


25 
28 


9.9 
12.4 

15.2 
18.2  30 
21.2  ^^ 

24.3 

27.3 
30.2 

33.0 

35.5 


30 

29 
28 

25 
22 


37.7 
39.6 
41.2 

42.4 
43.2 

43.6 
43.6 

43.1 
42.2 

40.8  '^ 
17 

37.1  '"^ 
34.8  ^3 


19 
16 

12 

8 
4 

o 

5 
9 


1.202   40.665 
39".032  24^.51 


-o.oi 
•K>.3 


-0.03 
-0.8 


€  AqmzU. 

Mag.  3.8 


Right 
Aaeension. 


h       m 
20    42 


t 
53.22 

53.25 
53.32 
53.42 
53.55 

53.71 
53.90 

54.11 

54.35 
54.62 

54.90 
55.20 

55.51 
55.83 
56.15 

56.47 
56.77 
57.05 
57.30 
57.52 

57.70 
57-84 
57.94 
57.99 
57.99 

57.95 
57.87 
57.77 
5765 
57.51 

57.36 
57.22 

57.09 
56.98 

56.90 

56.84 
56.82 
56.83 


3 

7 
10 

13 
16 

19 
21 

24 

27 
28 

30 

31 
32 
32 
32 

30 

28 

25 
22 

18 

14 
10 

5 
o 

4 

8 
o 

2 

4 
5 

4 
3 
I 

8 
6 

2 
I 


DeeUaa- 

tienS. 


-    948 


77.3 
77.8 
78.2 

78.5 
78.7 

78.7 
78.6 

78.2 

77-7 
76.9 

75.9 

74-7 

73.4 
72.0 

70.5 

68.9 

67.4 
65.9 
64.5 
63.3 

62.2 
61.3 
60.6 
60.0 

59.7 

59.5 

59.5 
59-6 

59.8 
60.1 

60.5 
60.9 
61.3 
61.8 
62.3 

62.8 

63.3 
637 


5 

4 

3 

2 

o 

I 

4 

5 
8 

10 

12 

13 

14 

15 
16 

• 

15 
15 

12 

II 

9 

7 
6 

3 

2 

o 

I 

2 

3 
4 

4 
4 
5 
5 
5 

5 

4 


1.015       -0.172 
54*.807    66".46 


0.00  40.0I 

40.3  -0.8 

[Bph  la] 


17  Cephei. 
Mag.  3.6 


Rlffht 

Aaonnaion. 


b 
20 


01 

43 


26.88 
26.73 
26.65 
26.64 
26.72 


15 

8 

I 

8 

16 


24 
30 


26.88 
27.12 
27.42 

27.79  ' 

28.22  ^3 

47 

28.69 
29.19 
29.70 
30.21 

30.71 


50 
51 

46 


31.17 
31.60^^ 

31.98  3* 
32.29 

32.53 


31 
24 
17 


32.70 
32.78 

32.79 
32.72 

32.57 


8 
I 

7 

15 
22 


32.35 
32.06  ^9 

31.73  II 
31.35^^ 

30.94  t! 

43 

30.51 
30.08  ^3 

29.66  ^^ 

29.26  ^^ 

28.89  ^^ 
32 

28.57 
28.30  ^7 

28.10  ^° 


Deelina- 

tion  N. 


+  61  29 

46.4  3^ 

40.1  3^ 

36.8  33 

31 

33-7  ,„ 
30.8  ^9 

28.4  ^^ 

26.4  ^° 
14 

8 


25.0 


24.2 
24.0 

24.4 

25.4 
27.1 

29.2 
31.8 
34.8  ^^ 
38.1  33 
41.6 


2 

4 
10 

17 
21 

26 


45.2 
48.9 

52.5 
56.0 

59.3 


35 
36 

37 
36 

35 
33 
31 


27 
24 
19 


62.4 
65.1 

67.5 
69.4 

70.8  ^4 
10 

71.8 

72.1 

71.9 

71.2 

69.9 


68.0 

65.7 
63.0 


3 

2 

7 
13 
19 


23 
27 


2.096       +1.842 
30».i03    48".32 


-0.04 
+0.3 


-0.08 
-0.8 


// Aanaril. 
Mag.  4.8 


Riltht 
Aaoension. 


h       m 

20  47 


52.95    , 

52.98  3 
53.04  I 
53.13     ^ 

53.26  ;3 

53.41 

53.59 
53.80 

54.04 
54.30 


18 
21 


24 
26 

28 

54-58  ,^ 
54.88  30 

55.19  ^' 

55.51 

55.83 


56.14 

56.44 
56.73 
56.99 
57.21 

57.40 
57.54 
57.64 
57.69 
57.70 

57.66 

57.59 
57.49 
57.37 
57.23 

57.09 

56.95 
56.82 

56.71 
56.62 

56.56 
56.54 
56.55 


32 
32 
31 


30 

29 
26 

22 
19 

14 
10 

5 
I 

4 

7 
10 

12 

14 
14 

14 

13 
II 

9 
6 

2 
I 


Declina- 
tion S. 


-  9  18 


61.8 
62.3 

62.7 

63.0 
63.2 

633 
63.2 

62.8 

62.3 

61.5 

60.5 

59.3 
58.0 

56.6 

55.0 

53.4 
51.8 

50.3 
48.9 

47.6 
46.5 

45-6 
44.8 
44.3 
43.9 

43-7 
43.6 

43-7 

43.9 
44.2 

44.5 

44-9 

45.4 

45.9 
46.4 

46.9 
47.4 
47.9 


5 

4 

3 

2 


I 

4 

5 

8 

10 

12 

13 

14 
16 

16 

16 

15 

14 

13 
II 

9 
8 

5 

4 

2 

I 
I 

2 

3 
3 

4 
5 
5 
5 
5 

5 
5 


1.013   -0.164 
54'.5i7  5i".o6 


0.00 
♦0.3 


40.0I 
-0.7 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.  I.I 
II. I 

2I.O 

31.0 
Feb.  lo.o 

20.0 
29.9 
Mar.  10.9 
20.9 
30.8 

Apr.  9.8 
19.8 
29.8 

May  9.7 
19.7 

29.7 

June  8.7 

18.6 

28.6 

July  8.6 

18.5 

28.5 

Aug.  7.5 

17-5 
27.4 

Sept.  6.4 
16.4 
26.4 

Oct.  6.3 
16.3 

26.3 
Nov.  5.2 

15-2 

25.2 

Dec.  5.2 

15.1 
25.1 
35-1 


/?Iiidl. 

Mag.  3.7 


Right 
AtcenaioD. 


h       m 
20    47 


54.09 
54.10 

54.17 
54.31 
54.52 

54.79 
55.11 
55.49 
55.91 
56.37 

56.87 
57.40 

57.95 
58.50 
59.06 


7 

14 
21 

27 

32 

38 

42 
46 

50 

53 
55 
55 
56 

54 
59.60 
60.12  ^l 
60.60^* 
61.04 
61.42 


44 
38 
30 


Sec  iJ,  Tan  rf 
Mean  Place 


D'^  a,  Dm  a 
D^  d,  I>«  (J 


24 


61.72 
61.96 
62.12  '^ 
62.19  ^ 
62.18    * 


62.09 

61.93 
61.70 

61.43 

61.13 


16 
23 

27 
30 

32 


60.81 
60.49 
60.18^' 

59.91  ^^ 
59.69 


32 


22 


59.52 
59.41 
59.37 


17 


II 


Declina- 
tion S. 


-5847 


29.8 
27.6 

25.1 


22.5 

^9«  II 


22 

25 
26 


17.2 

14.6 

12.0 

9.6 

7.5 

5.6 

3.9 
2.6 

1.6 
0.9 

0.6 
0.8 

1.3 
2.2 

3.4 

4.9 
6.7 

8.7 
10.8 

12.9 

15.0 
16.9 
18.7 
20.2 

21.3 

22.0 
22.2 
22.0 
21.4 
20.3 

18.8 
17.0 
14.8 


26 
26 

24 
21 

19 

17 

13 
10 

7 
3 

2 
5 

9 

12 

15 

18 
20 
21 
21 
21 

19 
18 

15 
II 

7 

2 

2 

6 

II 

15 

18 
22 


82  VnlpecuUe. 
Mag.  5.2 


880  Diaoonis  (Heis) . 
Mag.  5.6 


Right 
Ascension. 


1.930 
56'.4l8 


-1.650 
I2".05 


-K>.03 

40.3 


-K>.07 

-0.7 


h      m 
20    50 

8 
46.72 

46.71 

46.73 
46.78 

46.88 


I 

2 


47.02 

47.19 
47.39 
4763 
47.89 

48.18 
48.49 
48.81 
49.14 

49.47 


5 
10 

14 

17 
20 

24 
26 

29 

31 
32 
33 
33 

32 


49.79 
50.09 

50.37  ^^ 
50.62  ^5 

50.83     " 


30 
28 


21 


51.00 

51.12 

51.19 
51.22 

51.20 

51.13 
51.03 

50.90 

50.74 
50.56 

50.38 
50.20 
50.03 

49.87 
49-74 

49.63 
49.56 
49.52 


17 

12 

7 

3 

2 

7 


3 
6 
8 
8 

8 

7 
6 

3 
I 

7 
4 


Declina- 
tion N. 


+  2743 

^7-3  ,, 
22 

12.8  '3 

10.5  "3 
8.2^3 

31 
4.3'* 

2.8  '5 
1.8 '° 


1.2 


I.I 
'■'    t 

2.4       ^ 
3.8'? 


18 
21 


5.6 

7-7 
10.1  ^^ 

12.8  'I 

rr  i^  28 

^•^  28 
18.4  ^^ 

29 

"'•3  28 
24.1 

26.8  ^7 

29.3  ^^ 
31.6 


23 
21 


33.7 

35.4 

36.9 
38.0 

38.7 

39.0 
38.9 
38.5 
37.6 

36.4 

34.8 
33.0 
30.9 


17 
15 
II 

7 
3 

I 

4 

9 
12 

16 

18 
21 


1.130        -K>.525 
48».556     2o".88 


-0.0 1         -0.02 
-♦0.3  -0.7 

[Bph  x4 


Right 
Ascension. 


h 
20 


in 
51 


28^55 
27.82 

27.32 

27.06 

27.04 

27.27 

27.73 
28.42 

29.30 
30.33 


73 
50 
26 

2 

23 

46 

69 

88 

103 

116 


31.49 
32.72  '^^ 

35.25  11^^ 

36.46'" 
113 

37-59  ,^ 

38.59  '^ 

39.44 
40.12 

40.61 


Declina- 
tion N. 


85 
68 

49 
29 


40.90 
40.98 
40.84 
40.50 
39.96 


8 

14 
34 
54 
72 


39.24 
38.34 
37.29 


90 

105 

36.12  "7 

34.85  "7 


33.51 
32.13 
30.75 


134 

138 
138 


+  8012 

m 

82.9  ^* 

79.8  3^ 

76.5  33 
73.2  ^3 

32 

70.0 

66.9  3' 

64.1  ^« 
61.8^3 

60.0'® 

12 

58.8 

58.2  ^ 
58.2    ° 

58.9    ^ 

60.1" 
18 

61.9 

64.2  ^3 
66.9  ^7 

69.9  3° 

73.3  ^^ 
35 

84.036 

87.6  3^ 

01. 1  ^^ 
33 

94-4,^ 

97.4  ^° 


V  CygDi. 

Mag.  4.0 


100. 1 
102.4 
104.2 

105.5 
106.3 

106.5 


27 
23 
18 

13 


8 

2 


29.41  '3^,io6.i    ^ 
28       127....  10 

^116 


26.98 

/*»  ^^  *02 
25.96 

25.12 


84 


105. 1 

15 

103.6 
101.6^^ 
99.1  ^5 


5.889         +5.804 

36».854     82  ".27 


-0.1 1 
40.3 


-0.26 
-0.7 


Right 
Ascension. 


h      m 

20   53 


51.40 

51.35 
51.34 
51.38 
51.46 

51.59 
51.76 
51.98 
52.24 
52.53 

52.85 

53.19 
53.55 
53.91 
54.27 

54.62 

54.95 
55.25 
55.51 
55.73 

55.90 
56.02 
56.09 
56.10 
56.05 


5 
I 

4 
8 

13 

17 
22 

26 

29 
32 

34 
36 
36 
36 

35 

33 
30 
26 
22 

17 

12 

7 
I 

5 
9 


13 


55.96 

55.83  ,. 
55.66  II 

55.46  ^° 

55.24 


22 
23 


55.01 
54.78 
54.56 
54.35 
54.17 

54.02 

53.90 
53.82 


23 
22 

21 

18 

15 

12 
8 


Declina- 
tion N. 


+  4049 


39.2 
36.6 

33.9 

31. 1 
28.3 

25.7 

23.4 
21.4 

19.8 

18.8 

18.3 
18.4 
I9.I 
20.3 
22.0 

24.2 
26.7 

29.5 
32.6 

35.8 

39.0 

42.3 
45.5 
48.5 
51.3 

53.9 
56.1 
58.0 

59.5 
60.6 

61.2 
61.4 
61. 1 
60.3 
590 


26 

27 
28 

28 

26 

23 
20 

16 

10 

5 

I 

7 
12 

17 
22 

25 
28 

31 
32 

32 

33 
32 
30 
28 
26 

22 

19 

»5 
II 

6 

2 

3 
8 

13 
17 


21 


57.3 

52.8  ^^ 


1.322      40.864 
53'-5i2     4o".27 


-0.02 
+0.3 


-0.04 

-0.7 


APPARENT  PLACES  OF  STARS,  1912. 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


OL  Octantls. 

Y  XicroBCopU. 

B  Capricoznl. 

^  Cygni. 

Mean  Solar 

Mag.  5.2 

Mag.  4.7 

Mag.  4.2 

Mag.  3.9 

Date. 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Aicension. 

tion  S. 

Ascension. 

tion  S. 

Ascension. 

tion  S 

. 

Ascension. 

tion  N. 

h       m 

0        • 

h       m 

0        » 

h       m 

e 

t 

h       m 

0       t 

20  54 

-7721 

20   55 

-32  36 

21      0 

-1734 

tt 

21       I 

+  43  34 

mm 

Jan.     I.I 

o!85 

57-7  „ 

8 
52.20 

23.1      8 

"•3  ,„ 

8 
58.60 

71.9 

8 
41.59       , 

WW 

35-1  ,« 

II. I 

0.70    '5 

54-6  3' 

52.22 

5^-^^  xo 

58.62        \ 

71.8 

I 

41.52  ; 

3^5  !f 

2I.O 

0.72 

51-4  f. 

21.3 

58.67       I 

71.7 

I 

41.49  \ 

^9-7  Z 

310 

0.91       ^ 

48.1  33 

52.38  ^ 

20.1 

58.76    9 

71.5 

2 

41.52  ^ 

26.8  =^9 

Feb.  lo-o 

1.26      35 

44-7  '1 

52.52  ** 

'8-9  !! 

58.87 

71.2 

3 

41.59  ' 

24.0  '« 

51 

34 

17 

14 

15 

5 

II 

27 

20.0 
29.9 

'•77   66 
2-43    _„ 

41.3  „ 
38.1  ^l 

52.69 

21 

;J:J  - 

59.02 
59.20  \ 

70.7 
70.0 

7 

41.70 

41.87  '7 

21.3 
18.9  '4 

Mar.  10.9 
20.9 

3.22    '' 
4.12    9° 

35-     8 
32-3  ,° 

53.14  "* 

53-41  !I 

;5  5 :« 

59.64  ^\ 

69.2 

68.2  ' 

8 
10 

22 

42.09 ,6 
42.35 

16.8  " 
15.1  '7 

30.9 

5-  ::^ 

29.8  *5 
21 

53.70  ^9 
3a 

■■■3 ;: 

26 
29 

67.1  ^ 

[I 
13 

42.64  ',^ 

32 

.3.9  '^ 

Apr.   9.8 

6.20 

w     w    «* 

^71  „ 

54.02 

l:J-' 

60.19 

65.8 

42.96 

13.3 

19.8 

8.51  "* 

26.0  *7 

54.37  ^^ 

6049  Z 

64.4  \ 

^4 

43.31  _ 

13-3    ° 

29.8 

24.8 " 

5472  ^; 

6.6 '5 

60.81  3» 

63.0 

t4 

43.68  37 

13-9    ^ 

May   9.7 

9.71  "° 

24.0  \ 

5509 ,; 

5-2  It 

61.1433 

61.5  ^ 

15 

44.06  38 

15.0  " 

19.7 

10.90  "9 

23.6  ^ 

55.46  37 

3-9    ^ 

61 .48  34 

60.0  ^ 

^5 

44.43  ^' 

16.6  '« 

US 

2 

37 

10 

3a 

t5 

37 

21 

29.7 

"•°5„, 

23.8 

55.83  „ 

2.9       ^ 

61.80 

58.5  , 

44.80 

18.7 

June  8.7 

?3-'6  ^ 

24.4  ^ 

56.18  35 

2.0       \ 

62.12  3=' 

57.1 

^4 

45.14  ^^ 

21.2  ^5 

18.6 

14.17  '° 

1 1 

255 " 

56-51  ^^ 

'•4    ! 

62.43  ^' 

55.9  \ 

[2 

45.45  ^' 

24.0  ^» 

28.6 

15.08    9' 
15.86    78 

27.0  ;5 

56.81 30 

1.0    4 

62.71  ^° 

54.8 

[I 

28 

45-73  ,, 

27.1 3^ 

July   8.6 

^^•9  Z 

57-°8  n 

0.9    1 

<^2-95  '* 

53.8 

[O 

45.96  ^\ 

30.3  ^^ 

03 

23 

23 

I 

30 

7 

18 

33 

18.5 

16.49    ^, 

31-2  „ 

57-3'  ,8 
57-49  " 

I.O 

63.»5  „ 

53-1 

46.14 

33-6 

28.5 

16.96    *-l 
17.24    ^ 

33-7  J 
36-3  X 
39-'  ,8 

-4    ^ 

63.32    7 

52.6 

5 

46.27    '3 

36.9  33 

Aug.  7.5 

57.61  " 

6344  " 

52.3 

3 

46.34       \ 

40.2  33 

17.5 

17.33      „ 

57.68    \ 

63.51    \ 

52.2 

I 

46.36       ^ 

43-4  ^! 

27.4 

17.24    ^^ 

57.71    5 

3-7.^ 

63.53    \ 

52.3 

I 
2 

46.32       "* 
Q 

46.4 

Sept.  6.4 

'^■97   ^^ 

44-5,^ 

57.68 
5760 

4-7  .„ 

63.51    . 

52.5 

7 

46.23  ,, 

49-1    , 

16.4 

16-53   VL 

4^-9  't 

5-7    ° 

6345  ,^ 

52.8 

3 

46.10  '3 

51-5  '-» 

26.4 

15.94  ^' 

49.0    ' 

57.48  " 

^•7    ° 

63.35  ^ 

53.3 

5 

45-92    8 

53-6    ' 

Oct.    6.3 

15.23   ^ 

50.7  ^ 

57.34  1* 
57.18  \\ 

7-7    8 
«-5    ! 

63.23  " 

53.8 

5 

45-72  n 

55-2    ! 

16.3 

52.0    ^ 

63.09  \\ 

54.3 

5 

45.49  _ 

56-4  " 

85 

7 

»7 

7 

IS 

5 

34 

8 

26.3 

11.87  !^ 
"•°9  2 

10.40      ^ 

57 

52.7    , 

57.01 

9-2 

62.94 ,, 

54.8 

45.25  _ 

57-2 

Nov.  5.2 

52.8  ; 

56.84  ^ 
56.68  '^ 

9.7  f 

62.80  '4 

55.3 

5 

45-01  ^^ 

57-5    , 

15.2 

523  ,x 

9.9 

62.67  '^ 

55-7 

4 

44-77  ,* 

57-3    , 

25.2 

51.3  ° 

56.54  't 

1 0.0 

62.55  " 

56.1 

4 

44-54  ,„ 

56-6 .! 

Dec.   5.2 

49.8  ^^ 

56.43  ^\ 

'■«: 

62.46    \ 
6 

56.4 

3 

2 

20 
44.34    ,^ 

55-4  :^ 

I5-I 

9-^3    ^. 

47.7  „ 

56.35          . 

9-4    . 
8.8    ^ 

62.40 

56.6 

44.17    ,^ 

53.8 

251 

9.15 

45-^    0 

56.31         ^ 

62.36    ^ 

56.7 

I 

44.03    ^ 

51-7 

35-1 

42.3  '? 

56.31         ° 

8.1     7 

62.35     ' 

56.8 

X 

43.94       ^ 

49.4  '3 

Sec  <J,  Tan  fJ 

4.570      -4.460 

I.  187             -0.639 

1.049       -0.31 

7 

1.380           +0.952 

Mean  Place 

5'.496     38".62 

53-.826       8".i8 

60-.I24    59"-44 

43'.768     35"'20 

DV  a,  D«  a 

+0.09         +0.20 

+0.01         +0.03 

+0.01             ■K>.02 

-0.02         -0.05 

B^  <5,  D«  d 

■K>.3 

-0.7            1 

+0.3 

-0.7      1 

+0.3 

•0.7 

+0.3 

-0.7 

[Bph  13] 
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APPAEENT  PLACES  OF  STAKS,  1912, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.  I .  I 
II. I 

2I.O 

310 
Feb.  lo.o 

20.0 

29.9 

Mar.  10.9 

20.9 

30.9 

Apr.  9.8 
19.8 
29.8 

May  9.7 
19.7 

29.7 

June  8.7 

18.6 

28.6 

July  8.6 

18.6 

28.5 

Aug.  7.5 

17.5 
27.4 

Sept.  6.4 
16.4 
26.4 

Oct.  6.3 
16.3 

26.3 
Nov.  5.3 

25.2 
Dec.   5.2 

15.1 
35.1 


Scc<5,Tan<J 
Mean  Place 


61^  Cygni. 

Mag.  5.6 


Right 
Ascension. 


h 
21 


m 
2 


55.00 

54.97 
54.97 
55.01 
55.10 

55.23 
55.41 
55.63 
55.88 
56.17 

56.49 
56.83 

57.19 
57.56 
57.92 

58.28 
58.61 
58.92 
59.19 
59.43 

59.62 

59.75 
59^83 

59.86 
59.84 

59.77 
59.66 

59.52 

59.34 

59.14 

58.94 
58.73 
58.53 
58.35 
58.19 

58.05 

57.95 
57.89 


3 
o 

4 

9 

13 

18 
22 

25 
29 

32 

34 
36 
37 
36 
36 

33 
31 
27 
24 
19 

13 

8 

3 

2 

7 

II 

14 
18 

20 

20 

21 
20 
18 
x6 

14 

10 
6 


Declina- 
tion N. 


+  3818 


56.8 

54.4 

51.9 

49.3 
46.7 

44.3 
42.2 

40.4 

39-1 
38.2 

37.9 
38.1 

38.9 
40.2 

42.0 


24 

25 
26 

26 

24 

21 
18 

13 
9 
3 

2 
8 

13 
18 

22 


26 
29 


44.2 
46.8 

49-7 
52.8  3^ 

56.0  3- 
33 

59.3  ^, 

62.6  33 

65.8  3- 

68.9  ^l 
28 

71.7  ^"^ 


74.3 
76.6 

78.5 
80.1 

81.2 

81.9 
82.1 
81.9 
81.2 

do.  I 

78.5 
76.7 

74.6 


26 

23 

19 

16 

II 
7 

2 
2 

7 
II 

16 

18 
21 


1.275   K).790 
57'.o39  58".07 


y  Aqiuuli. 

Mag.  4.5 


Right 
Ascension. 


h 
21 


4 


46.59 
46.60 

46.65 

46.73 
46.84 


5 
8 

II 
14 


46.98 

47.15 
47.35 

47.82  ^5 


17 
20 

22 


48.10 

48.39 
48.70 

49.02 
49.35 


28 

29 

31 
32 
33 
32 


31 


49.67 
4998  ,^ 
50.28  30 

27 

5^-79  ^^ 


50.99 
51.15 
51.27 

51.34 
51.37 


x6 
12 

7 

3 

2 


51.35 

51.29 
51.20 

5108 

50.95  !^ 


6 

9 
12 


50.81 
50.67 

50.54 
50.43 
50.34 

50.27 

50.23 
50.23 


14 

14 

13 
II 

9 
7 

4 
o 


Declina- 
tion S. 


-II  43 


53.6 

53-9 
54.2 

54-3 
54.3 

54.1 
53.8 

53.3 
52.6 

51.7 


3 

3 
I 

o 

2 

3 

5 

7 

9 
II 


13 


50.6 

49.3  „ 
47.8  ]l 

46.3 
44.7 


15 
16 

16 


43.1 

41.5 
40.0 

38.6 
37.4 

36.4 
35.5 
34.8 

34.4 
34.1 

34.0 
34.1 
34-3 
34.6 

34.9 

35.3 
35.8 

36.3 
36.8 

37.2 

37.6 
38.0 

38.3 


16 

15 

14 
12 

10 

9 

7 

4 

3 
I 

I 

2 

3 
3 
4 

5 
5 
5 
4 
4 

4 
3 


1. 02 1   -0.207 
48*.096  42  ".38 


Bradley  2777. 

Mag.  5.9 


Right 
Ascension. 


h 
21 

8 
10.26 
9.66 
9.22 
8.96 
8.90 

9.03 
9.36 
9.86 
0.52 

1.33 

2.24 

3.23 
4.26 

5.29 
6.31 

7.26 

8.13 
8.90 

9-53 
20.01 

20.34 
20.50 
20.48 
20.30 
19.96 

19.47 
18.83 

18.06 

17.19 

16.23 


m 

7 
60 

44 
26 

6 
13 

33 

50 
66 

81 
91 

99 
103 

103 

102 

95 

87 

77 

63 
48 

33 

16 

2 
18 

34 
49 

64 

77 

87 
96 

102 


106 


15.21 
13.08  '^7 


12.02 
1 1. 01 

10.08 

9.25 

8.56 


106 
lOI 

93 

83 
69 


Declina- 
tion N. 


8  Piscis  Australis. 
Mag.  5.6 


+  77  45 


75.4 


26 


72.8 
69.8  3° 
66.6  3^ 
63.3  ^^ 


60.0 

56.9 

54.1 
51.6 

49.7 

48.3 

47.5 

47.4 

47.9 
49.0 

50.6 
52.8 

55.4 

58.4 
61.7 

65.2 
68.9 
72.6 

76.3 
79.9 

83.3 
86.4 

89.2 

91.7 

93.7 

95.2 
96.2 

96.7 
96.5 
95.7 

94.4 

92.5 
90.1 


33 

31 
28 

25 
19 
14 

8 
I 

5 
II 

16 

22 
26 
30 
33 

35 

37 
37 
37 
36 

34 

31 
28 

25 
20 

15 

10 

5 

2 

8 
13 

19 
24 


4.721 
i6*.903 


-1-4.614 
7o".89 


Right 
Ascansioa. 


h 
21 

2.86 
2.87 
2.92 
3.00 
3.12 

3.27 
3.46 
3.67 
3.92 
4.20 

4.50 
4.82 

5.16 
5.51 
5.87 

6.22 
6.56 
6.89 
7.19 
7.46 

7.69 
7,87 
8.00 
8.09 
8.12 

8.10 

8.04 

7.95 
7.82 

7.67 

7.51 
7.36 

7.21 

7.07 

6.96 

6.88 
6.84 
6.83 


m 

8 


I 

5 
8 

12 
15 

19 
21 

.25 
28 

30 

32 
34 
35 
36 
35 

34 

33 
30 

27 
23 

18 

13 

9 

3 

2 

6 

9 

13 

15 
16 

IS 

15 

14 

II 
8 

4 
I 


Declina- 
tion S. 


-2758 


58.1 

57.5 
56.8 

55.9 
54.9 

53.7 

52.4 

51. 1 
49.6 

48.1 

46.5 

44.9 

43.3 
41.8 

40.4 

39.1 
38.0 

37.1 
36.4 
35.9 

35.8 
35.8 
36.1 
36.6 

37.2 

38.0 

38.9 
39.8 
40.7 

41.5 

42.2 
42.7 

43.1 
43.4 
43.4 

43.2 
42.9 
42.4 


6 

7 

9 
10 

12 

13 

13 

15 

15 
16 

16 
16 

15 
14 
13 

II 

9 
7 
5 
I 

o 

3 

5 
6 

8 

9 

9 

9 
8 

7 

5 

4 

3 
o 

2 

3 
5 


1. 133       -0.531 
4'.389    43".68 


D'l^  a,  Dw  a 


-0.0 1 
■K).3 


-0.04 
-0.7 


k, 


0.00        •to.oi 
40.3         -0.7 

[Bph  m] 


-0.08 
-K).3 


-0.22 
-0.7 


+0.01 

-K).3 


+0.03 

-0.7 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


C  Cyini. 

r  Cygni. 

a  Xqnidei. 

<r  Cygni. 

Mean  Solar 

Mag.  3.4 

Mag.  3.8 

Mag.  4.Z 

Mag.  4.3 

Dato. 

RiRht 

Decllaa- 

Rlffht 

Docliaa- 

Right 

Declina- 

Right 

Declina- 

• 

UonN. 

Aocaniion. 

UonN. 

Ascentioa 

tion  N. 

Aiconrion. 

tion  N. 

h       m 

0       1 

h       m 

•           r 

h       m 

• 

* 

h       m 

0       f 

21      9 

+  2951 

If 

21     II 

+  37  39 

21     II 

+  452 

0 

21     13 

+  39    I 

If 

Jan.    I.I 

s 

9.60 

53-4  „ 

s 

14.69 
14.63 

^9°  „ 

■ 

23.98 

53.1 

■ 

5552  , 
55.46  \ 

31.8 

II. I 

9.56  * 

51-2  " 

66.7  'i 

23.98  ^ 

52.0 

II 

"9-5  ^ 

21. 1 

9.56  ° 

48.9  11 

14.61  ^ 

24.01  I 
24.07  I 

50.8 

12 

55-43    ; 

31.0 

9.60  4 

46.6  11 

14.63  g 
14.69 ,. 

49-7 

II 

55-44    ' 
55-50  / 

21.6  ^\ 

Feb.  1 0.0 

9.67  7 

44-3'^ 

589  It 

24.16  9 

48.7 

10 

II 

22 

II 

■  25 

12 

9 

II 

26 

20.0 

9.78 

42.1 

14.80 

56.4 

24.28 

47.8 

^ 

55-61 

1 9.0 

29.9 

9-93  li 

38.6    J 

"^•95    ' 

54-^    0 

2443  \l 
24.61  '8 

47.2 

6 

55.76    5 

16.7  '3 

Mar.  10.9 

10.12  ^9 

^5-^5  '° 

52.3    ' 

46.9 

3 

55-95  ,' 

14-7  Z 

20.9 

10.35  11 

37.4  " 

^5-38  '3 

50-8    i 

24.82 " 

46.8 

I 

56.18  ^3 

13-2    5 

30.9 

10.60  'I 
a8 

36.7    J 

30 

49.8  " 

0 

'5-6  ^6 

47.0 

2 
6 

56.45  '^ 

30 

12.1  " 

6 

Apr.  9.8 

10.88 

36.4    . 

^5-95  „ 

49.3  _ 

25.32         . 

47^6 

56.75    „ 

"•5  „ 

19.8 

II.193; 

367    ^ 

16.28  33 

49-3    " 

^5-^  ll 

48.5 

9 

57.08  33 

11-5  ° 

29.8 

"•52  tl 

37-5  ,, 

16.62  34 

6 
49-9    ° 

25.90  3^ 

49.7 

12 

57.43  ;^ 

12.0    ^ 

May  9.8 

11.85" 

387  " 

16.98  36 

5^-»    « 

26.21  3« 

51.2 

15 

57-79  :^ 

^3-^  Ifi 

19.7 

12.19 ,: 

40-3    ? 

17.33  „ 

5^-7    * 

^6.53  ^' 

52.9 

17 

58.15  ^J 

^4-7    ' 

33 

21 

35 

20 

31 

19 

35 

20 

29.7 

"•52 ,. 

424  ,, 

17.68 

54-7  ,^ 

26.84 

54.8 

58.50  ^^ 

^^•7  ,, 

June  8.7 

12.83  3' 

44.8^4 

18.01  33 

57.1  'i 

27.15  3^ 

56.8 

20 

58.84  34 

19. 1  '* 

18.6 

13.12 11 

47-4    « 

18.32  3^ 

59-9 :; 

^7-44  ,; 

58.9 

21 

59.16  3^ 

21.8*7 

28.6 

13.39 11 

s^-^'  ! 

18.60  ^^ 

62.8  '9 

27.70  ll 

61.0 

21 

59-44  " 

24.8  3° 

July  8.6 

13.62 11 

53.1 !' 

18.83  ^^ 

659  ^; 

27.93  '3 

63.0 

20 

59.68  \\ 

27-9 ,' 

18 

29 

19 

32 

19 

19 

19 

32 

18.6 

13.80 

56.0 

19.02 

69.1 

28.12    ^ 

64.9 

—  a 

59.87  ,^ 

3"-''  ,., 

28.5 

13.94  ;* 

58-9 :' 

19.17  '5 

72.3  ^ 

28.28  '^ 

66.7 

18 
16 

60.02     5 

34.3  ^^ 

Aug.  7.5 

14.04 '° 

61.8  'I 

19.26    ^ 

75-5  \l 

28.39  " 
^8-45    ! 

68.3 

60.11     ^ 

37.5  3, 

17.5 

14.08  4 

64.4  ^J 

19.29    3 

78.5  ^^ 
81.3  '* 

25 

69.7 

14 

V   4% 

60.15     ^ 

*°-^  28 
«•*  26 

27.4 

14.08  ° 
5 

66.9*5 

22 

19.28     ^ 

28.48    3 
2 

71.0 

»3 
10 

60.13  ^ 

Sept.  6.4 

14.03  „ 

^•'    ,« 

19.22 

838  „ 

28.46 
28.40 

72.0 

8 

60.07 

46.0 

16.4 

13.94 ' 

7»-^  '^ 

^9"  ! 

86.1  »3 

72.8 

59-97 1° 

48-4  '* 

26.4 

13.82 " 

72.7      t 

18.97  t 

88.0  *9 

896 !' 

28.31    ^ 

73.3 

5 

59.83  'X 

59-65  '^ 

520  ' 

Oct.    6.3 

13.67  5 

74.0  '3 

18.80  '7 

28.20" 

73.6 

3 

16.3 

^350  \i 

74.9    ^ 

18.61  '9 
20 

90.8'; 

28.07  '3 
14 

73.8 

2 
I 

59-45  „ 

53.2  '* 

26.3 

13.32  - 

75-4 

18.41 

915    , 

27.93  _ . 

73.7 

59-24  ,, 

54-0 

Nov.  5.3 

^3-'4 ; 

I 
75-5    ' 

18.20^" 

91.8    3 

27.79 .; 

734 

3 

59-03    ' 

54-4    ^ 

152 

12.96 » 

75.2    I 
74.6    * 

17.99  " 

91.7     ' 
9^'  X? 

27.66  '3 

72.9 

5 
6 

8 
9 

58.82  " 

54-2    6 
53-6  ,0 

25.2 

12.80  »* 

17.80    9 

"7-54  " 

72.3 

58.62       ° 

58.44  :j 

Dec.  5.2 

12.65  •' 

12 

73.5  " 
15 

17.63  '7 
15 

90.0" 
15 

27.44    3 

71.5 

52.6  '° 

15 

I5-I 

12.53 

72.0 

^748  ,, 

88-5  ,„ 

27.36 

70.6 

V  ^^ 

58.28 

5>-i 

251 

12.44  I 

70-3  ,„ 

17.36  " 

86.6  *9 

27.31    5 

69.6 

10 

58.15  '^ 

49-2    9 

35.1 

12.38  ^ 

68.3  '" 

17.28    ® 

84.4  " 

27.29 

68.5 

1 1 

58.06  ^ 

47-0 " 

Sec  S,  Tan  <f 

1153     +0.574 

1.263       40.772 

1.004      40.086 

1.287  40.811 

Mean  Place 

ii».4i6     55".65 

i6».666     69".64 

25".5io    6o".68 

57"-527     32".03 

IVf  A,  D»a 

-o.oi         -0.03 

-0.01         -0.04 

0.00          0.00 

-0.01         -0.04 

Df  ^,  D»  S 

40.3 

-0.7           1 

40.3 

-0.7           1 

+0.3 

-0.7 

1 

40.3 

-0.7 

[Eph  za] 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


6^  Microsoopii. 

or  Cephel. 

I  Capricomi. 

1  Pecasi. 

Mean  Solar 

Mag.  4.9 

Mag.  2.6 

Mag.  4.3 

Mag.  4.2 

Date. 

• 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Ascension. 

tion  S. 

Ascension. 

tion  N. 

Ascension. 

tion  S 

• 

Ascension. 

ticftiN. 

h       xn 

e          f 

h       m 

0       t 

h       m 

0 

f 

h       m 

• 

21      15 

—  41    10 

■J 

21     16 

+  62  12 

21      17 

—  17  12 

21      17 

+  1925 

Jan.    I.I 

s 

6-45    , 

72.3  „ 

25.68 

46.0  '^ 

s 
19.48 

47.8 

s 
59.36 

350 

II. I 

6.44    ' 

71.0  '3 

re 

25.46  " 

19.48     I 

47.8 

0 

59.33  ; 

33.3  ^l 

21. 1 

6.48  X 

656 ,! 

69.5  \l 

25-31   ^ 

43.0  3° 

19.52     ^ 

47.7 

I 

59.34  ' 

31.0 

66.0  " 

25.24     7 

39-9  I, 

19.59 ,; 

47.4 

3 

59.38  ^ 

29.6    9 

Feb.  1 0.0 

6.69  \l 

2525     ' 

36.7  ^^ 

19.69  ° 

47.0 

4 

59.45  ^ 

27.8  '« 

16 

20 

10 

32 

13 

4 

II 

16 

20.0 

6.8s 

•^4.0  „„ 

25-35  ,- 

33-5  ,„ 

19.82 

46.6 

59.56 

26.2 

29.9 

7.05    ^  . 

62.0  '•» 

18 

^7-9  ,, 

19.98  ^ 

45.9 

7 

i^ 

59.70 1* 

24.8  ;^ 

Mar.  10.9 

7.29   11 

60.0^° 

25.78  \\ 

20.17  ^ 

45.0 

9 

59.88  f 

23.7 " 

20.9 

7-57  \\ 

57-9  ,^ 

26.11  33 

^5-6    ^ 

20.39  " 

44.0 

[O 

60.09^' 

8 
22.9     ° 

30.9 

7.88  3 

55-9  _ 

^^•51  Z 

23-8    ! 

20.64  ^ 

42.8  ^ 

[2 

60.33  '* 

22.6     3 

34 

20 

44 

12 

27 

t4 

a6 

0 

Apr.  9.8 

^•^^  ,^ 

53-9  _ 

26.95 

22.6 

20.91  _ 

41.4 

60.59 

22.6 

19.8 

8.58  ^^ 

52.0  ^ 

27.44  t. 

22.0 

21.21 3 

40.0 

^4 

60.88  ^9 

23.1      ^ 

29.8 

^'^^  1 

50.3 

27.95 :, 

22.0     ° 

21.52  3* 

38.4; 

[6 

61.18  30 

^4-^ :: 

May  9.8 

9.36  ^^ 

48.8    5 

28.48  53 

22.7     I 

21.85  33 

36.8^ 

[6 

61.50  3^ 

25.4 '' 

19.7 

9.77 :' 

47.5  ^ 

29.00  ^^ 

239  - 

22.19  ^^ 

35.2   \ 

[6 

61.82  32 

27.1  '7 

41 

II 

51 

18 

33 

^5 

32 

20 

29.7 

10.18 

46.4 

29.51 ,, 

=^5-7  „ 

22.52 

33.7 

62.14 

29.1 

June  8.7 

10.57  ^^ 

45.7  ; 

29.98  ^7 

"«-°    8 

22.84  3^ 

32.2 

t5 

62.45  f 

31-3  r 

18.6 

IO-94 ;; 

45.2  ^ 

30.41  ^^ 
30.79  3 

30.8  ^8 

23.15  11 

30.8  ' 

t4 

62.74  ^9 

33-7  !t 

28.6 

11.29  3^ 

45.1 

33-9  \\ 

29.6  ^ 

[2 

63.01  'I 

36.2  '5 

July  8.6 

11.60  3' 

45.3  , 

31.09^° 

37.2  33 

23.69  ll 

28.6  ' 

[O 

0 

63.24  ^3 

38.8  '^ 

27 

4 

24 

35 

22 

8 

io 

s6 

18.6 

"•87^, 

45-7    « 

31.33  ,g 
31.49  ° 

40.7  „ 

23.91  ,g 
24.09  " 

27.8 

6 

63.44  ., 

4»-4  ,, 

28.5 

12.0C  " 

44.4  ^7 

27.2 

63.59  ^ 

43.9  '^ 

Aug.  7.5 

47.5  ^ 

31.56  ^ 

51-7  ^* 

24.22     3 

8 
24.30    ° 

26.8 

4 

63.70  " 

46.3  ^ 

17.5 

12.34  'I 

4^-7    I 

31.56  ° 

26.6 

2 

63.76    * 

48.5  " 

27.5 

12.38    4 

50.1  *^ 

15 

31.47  ^\ 

55-2  35 
33 

24.34    "J 
0 

26.7 

I 
2 

63.78    ^^ 

20 

Sept.  6.4 

12.36 

51.6 

31-31  „ 

58-5  ,„ 

24^34     ^ 

26.9 

63.76 

52.3  ., 

16.4 

12.29    ' 

53°  ! 

31.08  '3 

61.5  3° 

24.29    ^ 

27.2 

3 

63.69  ,1 

53.8  '5 

26.4 

12.18  " 

54.4  1 

30.79  *9 

64.2  \\ 

24.21 

27.7 

5 

63.59    ° 

55.1  '^ 

Oct.    6.3 

12.03  \l 

55.8  t 

30.45  ,a 

^5  A 

24.10  " 

28.2 

5 

63.47  " 

56.0    9 

16.3 

11.85  \l 

56.9 " 

30.07  38 

68.3 ; 

23.97  \] 

28.8 

6 

63.33  '"* 

56.6    <* 

19 

9 

41 

14 

14 

5 

15 

4 

26.3 

11.66 

57-8    , 
58.4    J 

29.66 

697  „ 

705  I 

23.83 

29.3 

63.18 

570    ^ 

Nov.  5.3 

"•^^10 

29.24  4^ 

23.69  ;^ 

29.8 

5 

63.03 ,! 

57.0    ^ 

15.2 

H.27    ^ 

58.8    4 

28.82  4' 

70.8    3 

23.56  3 

30.3 

5 

62.88  '5 

56.6    4 

25.2 

11.10*7 

58.8    ° 

28.40   ^' 

70.5  I 

69-7  •: 

23.43  ]l 

30.8 

5 

62.74  '* 

56.0    <* 

Dec.  5.2 

10.96  '^ 

58.4    1 

28.01  39 

23.33 

31. 1 

3 

62.62  " 

55.0  '° 

II 

6 

36 

14 

7 

2 

10 

12 

152 

10.85    , 

57.8  „ 

27.65 

^^•3  ,„ 

23.26 

31.3 

62.52     - 

53.8 

25.1 

10.78    7 

569  ' 

27.34  f ' 

^^•3  T, 

23.21  ^ 

31.5 

2 

62.44    8 

52.4  '1 

35.1 

10.74    ^ 

55.7 " 

27.09  ^ 

63.9  ="» 

23.20  * 

31.5 

0 

62.40    4 

50.8  '<* 

Scc«J,Tanrf 

1.328      -0.875 

2.145       41.898 

1.Q47    -0.3K 

9 

1. 061       +0.353 

Mean  Place 

8Vo64     55".50 

28'.848     44".88 

20».930    35  ".40 

6o'.994    39".i3 

ly^a,  D»a 

40.02             40.04 

-0.03          -O.IO 

40.0I             40.02 

-o.oi         -0.02 

Dt^6,J)m^ 

40.3 

-0.7       1 

+0.3 

-0.7            1 

40.3 

-0.7 

40.3 

-0.6 

[Eph  xa] 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


y  PaTonis. 

C  Capricomi. 

prcygni. 

y9  Aquaril. 

Mean  Solar 

Mag.  4.3 

Mag.  3.9 

Mag.  5.3 

Mag.  3.1 

Date. 

Right 

DecHna' 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Ascension. 

tion  S. 

Ascension. 

tions. 

Ascension. 

tion  N. 

Ascension. 

tion  S. 

h       m 

e           * 

h       m 

0 

* 

h       m 

e           t 

h       m 

0         r 

21     19 

-6545 

21     21 

—  22  i 

0f 

♦7 

21     26 

+  46    8 

21     26 

-5  57 

Jan,    I.I 

849 

74-6  ^^ 

8 
37.30 

48.4 

9*89  „ 

7°°  ,^ 

s 

54.22 

41.6 
42.2  ^ 

II. I 

8.40     \ 

SI 

37.30      ° 

48.1 

3 

9.78  " 
9.72 

67.6  ^4 

54.21 

21. 1 

8.39     I 

37-33    ; 

47.6 

5 

^•9     8 

5424  ; 
54.29  8 

54-37  „ 

42.7  ^ 
43.2  \ 

31.0 

66.4  ^9 

37.40    '[ 

47.0 

0 

9.71 

62.1  " 

Feb.  1 0.0 

8.63  '^ 

63-3  f 

37.50  '^ 

46.3 

7 

9.74     ^ 

59-2  \l 

43.5  ; 

24 

32 

13 

9 

9 

27 

12 

I 

20.0 

8-87  ,, 

60.1 

37.63    . 

45-4 

9.83  ,, 

53.9  „ 

54-49  ,^ 

43.6 

29.9 

9-^9  ^' 

57°  '0 

3779  \l 

AAA 

10 

9.96  \l 

54.63    4 

43.6  ^ 

Mar.  10.9 
20.9 

9.58  3^ 
10.03  ^^ 

20 
37-99  „ 

38"  " 

43.2 
41.9 

12 
13 

10.15  '9 

10.39  '^ 

10.67 

32 

fo  8  ' 

54.80  '7 
55.00    ° 

43.3  : 
42.8  5 

309 

10.54  ^' 
57 

48.5  '^ 
24 

3«-47  :2 

40.5 

14 
r6 

48.4  'J 

55.23  J 

42.1  ' 
10 

Apr.  9.8 
19.8 

II. II  , 

46.1 
44-0    » 

38.75 

'lO 

39.05 :: 

38.9 
37.3 

16 

10.99 
11.34^5 

47.5  , 
47.2  \ 

55.49  _8 

55-77  'J 

41. 1 
39.9 " 

29.8 

12.36  J4 

4^-2   ! 

39-37  ^^ 

35-7 

16 

11,71  ^' 

47.5  „ 

56.07  3° 

385  \t 
36.9  ; 

May  9.8 

1303  °i 

40.8  »4 

39.71  ^4 

34.1 

16 

_  ^ 

12.10  3^ 

483 ,; 

56.38  ^' 

19.7 

13.70  g 

39-9    ' 

0 

40.05  ^^'^ 

34 

32.5 

16 
15 

12.50  5° 

49.7  '4 

19 

56.70  J 

35-  \l 

29.7 

1437  .. 

39.4  , 

40.39  ,^ 

31.0 

12.88 

5^-^o, 

57.02 

«  6  '8 

29.0 

June  8.7 

15.02  ^5 

T 
39.3         , 

40.73  ^^ 

29.6 

14 

13.25  ^^ 

53.9  ^^ 

57.33  ^' 

18.6 

^5-^3  ' 

39.6        I 

41 05 1 

28.4 

12 

13.60  35 

5^-^  ,0 

57-63    ° 
57.91  " 

28.6 

16.20  ^' 

404 ,! 

4^-34^; 

27.4 

10 

0 

'3-91  l\ 

59.6  ^^ 

28.1  '7 

26.5  '<^ 
14 

July  8.6 

16.70  5° 
43 

41.61  ^7 
23 

26.6 

8 
5 

20 

14.17  *° 
21 

62.8  ^^ 
33 

58.16  '5 
21 

i8.6 

^7-13    , 

43-2  _ 

41.84  ,_ 

26.1 

14.38  ,, 

66.1 

58-37  ,8 
58.55    ' 

^5-^  ,» 

28.5 

17.46  w 

45.1  '' 

42.03  1^ 

25.8 

3 

14.54  \\ 

69.5  \\ 

23.8  '3 

Aug.  7.5 

17.70  ^^ 

47.3  \\ 

42.17     4 

25.8 

0 

14.65  • 

72-9  ,, 

58.68  '3 

22.8  '° 

175 

17.84  '^ 

49.6  ^ 

42.27  ' 

26.0 

2 

14.70  \ 

76.2  33 

58.77    ' 

21.9  ^ 
21.3  ^ 

4 

27.5 

17.88    4 

52.0  ="4 

24 

42.31     4 

26.3 

3 
5 

14.69  ^ 

79-4  ^: 

29 

58.81    4 
0 

Sept.  6.4 

^782     . 

54-4  ^, 

42.31     . 

26.8 

14.62 

82.3 

58.81 

20.9 

16.4 

17.66  'J 

56.7  '3 

42.26    I 

27.5 

'4-51    ' 

85°  "I 

5877    4 

20.6    ^ 

26.4 

17.41  ^5 

58-8  ,\ 

42.18     ] 

28.2 

^4-35    f 

87-4    4 

58.70  ^ 

20.5       ' 

Oct.   6.3 

17.10  ^ 

60.6  " 

42.07  " 

28.9 

^4-'«  « 

89-3    ' 

58.60  '° 

20.6       ' 

16.3 

16.73  ^7 

62.1  '5 

I  '^ 

41.94  •* 

29.6 

13.94  ^' 

90.9    f 

58.48  " 

20.8    * 

41 

II 

14 

24 

II 

13 

4 

26.3 

16.32 

63.2 

41.80 

30.3 

^ 

13.70   ^^ 

92.0 
92.6       \ 

58.35  „ 

21.2 

Nov.  5.3 

15.90  4 

637    ^ 

41.65  \\ 

30.9 

0 

^346    ^t 

58.22  '3 

T  '^ 

21.6    4 

15-2 

^5.48  f 

637    ° 

4^-51    t 

31.4 

5 

13.21    ^^ 

92.8       ^ 

58.09      ^ 

22.1      ^ 

25.2 

15.09  ^9 

^3-2  ,^ 

41.38    3 

31.7 

3 

12.97     4 

92.4       I 

5798      ^ 

22.6     ^ 

23.2  ^ 

Dec.  5.2 

^4-74  li 
29 

62.2  '*> 

IS 

41.27  '\ 

31.9 

2 
I 

"•75  " 
20 

91.5 

14 

57.88      '^ 

152 

^4-45  ,, 

60.7 

41.19        ^ 

32.0 

"•55  ,, 

^•'     18 
88.3    '® 

57.80 

23.8 

25-1 

22 
14.23  " 

58.8  ^^ 

41.14       \ 

31.9 

I 

12.38  \\ 

57.7s  ; 

24.4  g 

351 

14.09    4 

56.5  '^ 

41. II        ^ 

31.7 

2 

12.25  '^ 

86.1  " 

57.72  ^ 

25.0 

Scc«J,Tan<J 

2.435      -2.220 

1.085            -0.420 

1.443      +1.041 

1.006    -0.104 

Mean  Place 

io«.863     54".79 

38-.74I     34".78 

I2".078     68".o8 

55"-643    31  ".79 

D'^  a,  Dm  a 

-10.04         +0. 1 1 

+0.0  X         +0.0: 

I 

-0.02         -0.05 

0.00         +0.01 

D,^  6,  Dm  6 

+0.3 

-0.6     1 

+0.3 

-0.6 

+0.3 

-0.6 

+0.3 

-0.6 

[Eph  13] 


464 


APPARENT  PLACES  OF  STARS,  1912. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


/3  Cephel. 

s 

Aqnaril. 

74  0ygiil. 

y  Capficomi. 

Mag.  3.3 

Mag.  4.3 

Mag.  5.1 

Mag.  3.8 

Mean  Solar 

Di^te. 

Right 

Declina- 

Ri^t 

Declina* 

Rlfbt 

JDeclina- 

Right 

Declina* 

Ascension. 

tion  N. 

Aweniion. 

tion  S. 

Aaeanion. 

tionN. 

Ascension. 

tion  S. 

• 

h       m 

0             » 

h 

m 

0 

ll      m 

0       » 

h      m 

• 

21     27 

+  70    10 

21     33 

~  8  14 

21    33 

+  40     0 

21    35 

-17  3 

Jan.    I.I 

s 
27.62 

32.8 

8 
2.72 

67.8 

8 
23.31 

65.2 

s 

11.68 

49.1 

II. I 

27.25  11 

30-3  J 

2.71 

I 

68.3  I 

23.22        ^ 

63-0  " 

11.66    ^ 

49.1  1 

21. 1 

26.98  ^7 

27-5  '' 

2.73 

2 

68-7  t 

23.17       5 

^•5  li 

11.68    ^ 

49.0  ' 

310 

26.81    '7 

24-4  ^ 

2.77 

4 
0 

69.0  3 

23.16       ^ 

57-9  !^ 

11.73  i 

11.81    ^ 

48.8  =* 

Feb.  1 0.0 

26.76  5 

21. 1  ^^ 

2.85 

0 

69.1  ^ 

23.20       I 

55-2  '^ 

48.4    4 

6 

33 

II 

0 

8 

25 

II 

6 

20.0 

26.82 

^7-8  „ 

2.96 

69.1 

23.28 

52.7 

11.92 

47-8 

Mar.   i.o 

27.00  ll 

^4-7  ll 

310 

14 

68.9  I 

23.40  " 

50.3  l" 

12.06  ^1 

47-1    7 

10.9 

27.29  ]l 

"•9    ! 

327 

17 

68.5  ^ 

^3.57  ll 

48.2  " 

lo 

46.1  '° 

20.9 

27.69  ^l 

9-4'^ 

3.47 

20 

67.9  I 

22 

23-79 ,, 

24°5  ,5 

46-5 

20 
"•44  ,^ 

45.0    ,  , 

30.9 

28.18  ^9 

57 

7-4'° 
»5 

3.69 

22 
26 

67.0  9 
11 

45-3 '; 

12.68  ^4 
26 

43-8  ;; 

Apr.   9.8 

5-9    „ 

3.95 

28 

65-9  „ 

=^4-34  „ 

44-6 

12.04    ^ 
^^  28 
13.22  ^ 

424  ., 

19.8 

5°    I 

4.23 

64.6  3 

24.66  3» 

44-4    : 

40.8 

29.8 

3^-73  ll 

4.8    ' 

4.53 

30 

^3-^    6 

25-o»  ^! 

44-8    4 

13.53 :' 

39-2    ; 

May   9.8 

5-1    3 

4.84 

31 

6'-5 ; 

25-37  It 

45-7    ' 

13.86  33 

37.5  '^ 

19.7 

3-41  ll 

16 

5.16 

32 
32 

59.8  '7 

17 

25-74  5^ 

47-1  '4 
^       18 

14.19  3^ 
33 

35-8 ;; 

29.7 

32.07 ,, 

7-7  „ 

5.48 

58-^    x« 

26.10 

48-9  „ 

'4.52  _ 

34-1    , 

June  8.7 

32.70  °i 

9-8 

5.80 

32 

56-3  ' 

26-45  ll 

5'-2  ll 

14.85  33 

32.5  "* 

18.7 

33-26  it 

"•3  ^^ 

6.10 

30 

54.6  7 

26.78  33 

53.8  ^* 

^5.^7  zl 

31-1  '* 

28.6 

33-75  :' 

^5.2  '9 

6.38 

28 

52.9  ]l 

27-08  3° 

56-7  f 

^5-47  3° 

29.8  |3 

July  8.6 

34-^5  t^ 

18.5  33 

6.64 

26 

51.4 '' 

26 

27.34 

59-8  3' 

^574  n 

28.7  " 

30 

35 

22 

13 

22 

32 

23 

10 

18.6 

34-45  ,„ 

22.0 

6.86 

50.I 

27.56 

63.0 

^5-97  ,„ 

27.7 

28.5 

3465  ll 

25-7  ll 

7.05 

19 

49-0   0 

27-73 ,; 

66.3  33 

16.16  '9 

27.0       ^ 

Aug.  7.5 

34-75  " 

29.4  37 

7.19 

14 

48-0  '« 

27.84  " 
27.90 

69-53^ 

16.31  \l 

26.6       ^ 

17.5 

34-73  „ 

33-1  ll 
36-7  ^^ 

7.28 

9 

47-2    I 

72-6  ll 

16.42  " 

26.4       ' 

27.5 

34-61  " 

7-33 

5 

46-7    I 

27.92  ' 

75-6  3° 

16.47    . 

26.4       ° 

22 

35 

I 

3 

4 

27 

I 

2 

Sept.  6.4 

34-39  „ 

40-2 

7.34 

46.4 

27-88  , 

78-3  „ 

16.48 

26.6 

16.4 

34-08  ll 

43-5  ,„ 

7.31 

3 

46-3     ' 

27.80  I 

80.8  '^ 

16.45    ^ 

27.0      ^ 

26.4 

33.68  40 

46-4  ll 

7.24 

7 

46.3    ° 

27.67  |3 

830  " 

16.39    * 

27.4      1 

Oct.   6.4 

33.21  y 

2D 

49-0  „ 

7.14 

10 

46-5    ' 

27-5'    « 

84.8  ll 

16.29    ° 

28.0      ^ 

16.3 

32.68  53 

22 

7.03 

II 

46.8    3 

27-33  ' 

86.3  '5 

16.17  " 

28.6      ^ 

58 

17 

12 

4 

20 

10 

13 

6 

26.3 

30.88  ^^ 
30.27  t' 

52.9  „ 

6.91 

47-2 

27.13 

87.3         , 

16.04 

29.2 

Nov.  5.3 

54.0  " 
54-6    I 

6.78 

13 

47.7    ' 

26.92    " 

87.8    5 

15.90  '4 

29.8     I 

15.2 

6.65 

13 

48.2    5 

26.71    ^' 

87.9     ' 

15.76    4 

30.4     ^ 

25.2 

54-6    I 

6.53 

12 

48-7  I 

26.50   " 

87.5    t 

'5-64  " 

30.8     * 

Dec.  5.2 

29.68  59 
55 

54.0  ,^ 

6.43 

10 
8 

49-2    5 

26.31     '9 

17 

86.7    * 
13 

15.54  - 

31-2     * 

152 

*9-'3  ^„ 

52.8 

6.35 

J" 

49.8 

26.14    ,, 

85.4  _ 

15.46 

31.5 

25.1 

28.64  49 

51.1  '^ 

6.29 

0 

50.3  I 

26.00    '4 

83.7  '^ 

15.40       ° 

2 
31.7 

35.1 

28.22  -^^ 

48.9  " 

6.26 

3 

50.8    5 

25.90    '° 

81.7  '° 

15.37        ^ 

31.8      ' 

Sec  <J,  Tan  6 

2-948       +2.774 

1.010      -0.145 

1.305           40.840 

1.046            -0.307 

Mean  Place 

3|..8oi     27".33 

4M11     57".53 

25».274    64".02 

13*.040    36".73 

jy^  a,  Dm  n 

-0.05         -0.15 

0.00           -K>.OI 

-0.0 1         -0.04 

0.00            40.02 

D^  6,  Di»  6 

-K).3 

-0.6      1 

+0.3 

-0.6       1 

+0.3 

-0.6       1 

40.3 

-0.6 

[Bpta  i>] 


APPARENT  PLACES  OF  STARS,  1912. 


465 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


A.  Ootantls. 

€  Pegasl. 

11  Cephei. 

<^  Caprlooml. 

Mag.  5.4 

Mag 

25 

Mag.  4.8 

Mag.  3.0 

MeAn  SoUr 

Date. 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

RiRht 

Declina- 

Ascension. 

tion  S. 

Ascension. 

tion  N. 

Ascension. 

tion  N. 

Ascension . 

tion  S. 

h       m 

0             r 

h       m 

0           r 

h       m 

p        ' 

h       in 

0       t 

21  37 

-83    7 

21     39 

+   928 

ii    40 

+  7054 

21     42 

-163I 

Jan.    I.I 

25*88 

49-8  ,„ 

s 

50-37  , 

10.2 

s 
33.95    ., 

28-4  „ 

9.80     , 

49-7  , 

II. I 

25.16    7^ 

46.8  3° 

50.34  ^ 

8-9!^ 

33.54  ^ 

26.0  ^* 

9.78     * 

49.8  ' 

21. 1 

24-73  \\ 

43-5  " 

0 

50.34  ° 

7.6*3 

T  *» 

'12 
33-22  3 

'3-3  S 

9-79    ' 

49-7    ' 

31.0 

24.61    " 

40.0  •'^ 

50-37  i 

6-3    ^ 

2  2 
33.00 

20-3  ^° 

9-83    4 

49-5    ] 

Feb.  1 0.0 

2479     „ 

36.3    ^^ 

6 
50.43 

5-'" 

32.90    ' 

I7.1 3 

9.90  / 

49-1^  1 

48 

37 

9 

10 

3 

33 

II 

6 

20.0 

2527   ,- 
26.03 

^'•^  36 
29.0  ^ 

50-52  _ 

4-1    g 

32.93  _ 

13.8 

10.01 

48-5  , 

Mar.   1 .0 

50.64  " 

3-3    , 

33.08  '5 

10.7  3' 

10.14  '"^ 

47.8  7 

10.9 

27.06  '°3 

25.5  ^^ 

50.79 , 

2-7    t 

33-35  ^l 

7.8^9 

^°-3i  11 

46-9  .^ 

20.9 

^8-33  \ll 

22.2  ^^ 

50.98  '9 

2-4    3 

33.73  ^0 

5.2  ^'^ 

20 
10.51     ^" 

45.8 " 

30.9 

^9-8»  \t 

^9-2  ^! 

22 
51.20" 

2.4    ° 

34.21  48 

),  ^  22 
30      ^ 

10.74       t 

44.6 

167 

27 

24 

4 

56 

16 

25 

14 

Apr.  9.9 
19.8 

33-30. 

16.5 

'4-2  '^ 

5144 

27 

51-71  ,„ 

^•8    8 
3-6    * 

35.40  J 

1.4 

0.4 

10.99    ^3 

43-2 
41-6    ^ 

29.8 

35-24  't 

12.3  '9 

52.00  ' 

4-7" 

36.08  ^^ 

0.0  4 

11.58  3^ 

4°-°    8 

May  9.8 

37-26  Z\ 

10.9  '♦ 

52-3»  ^' 

6.1  '* 

36.79  ^' 

°-2     g 

1 1.90  3^ 

38-2  ! 

19.7 

39-31  '°5 

10.0   ' 

52.63  3^ 

7.8  '7 

37.50  7^ 

I.O    8 

12.23 

36.5  ^ 

ao4 

3 

32 

19 

70 

14 

33 

'7 

29.7 

4^-35  ,„„ 

9-7    . 

5295  „ 

9-7,, 

3^-20 

2-4 

^^•56  ,, 

34-8 

June  8.7 

43.34   f 

9-8    • 

53-26  3» 

11.8=*' 

38.86  ^ 

4-3'' 

12.89  ^^ 

33-2    t 

18.7 

45-23  !' 

'°-5  ,, 

53.55 !? 

'4-°  " 

39.46  ^ 

6.7^4 

13.21  32 

^^■7  i 

28.6 

46.97    ^^ 

^3-3  ^^ 

53-83  'J 

16.2  " 

39.99  53 

9-5  ll 

^3.51  ^" 

30.3    * 

July  8.6 

4«-5i  \\\ 

54-08  '5 

18.4  " 

40.43  ^^ 

12.7  f 

13.78  ^7 

^9-2  ,^ 

132 

20 

22 

22 

35 

35 

24 

10 

18.6 

49-83 

^5-3  _ 

54-30      . 

20.6 

40.78 

16.2     , 

^402 

28.2 

28.6 

50.88  "5 

54-48  ! 

"•7  " 

41.03  ^5 

19.8  3^ 

^4"     6 
14.38  ^ 

27.5  \ 

Aug.  7.5 

51-63    l\ 

54.61  '3 

26.4  '8 

Y  C 

41.16^3 

23.5  11 
27-3  ^, 

27.0   5 

17.5 

52.05    4 

5470      ' 

41.19    I 

14.49    , 
H.55     , 

26.7    3 

27-5 

52- '4   ,, 

26.0  ^9 

54-75    ' 

27.9  ,^ 

41.10    ^ 

31.0  37 

26-7  ° 

25 

29 

14 

19 

36 

2 

2 

Sept.  6.4 

51-89  • , 

31-7 

34.2  \\ 

54-76 

29.3  „ 

40.91 

34-6 

14-57  . 

26.9 

16.4 

5^-32      og 

5<>-44„° 

54-73    ^ 

30.4  " 

31.2    I 

31.8     ^ 

40.62  ^9 

■»8 
40.24  3» 

37.9  ^^ 

14-55  g 

27.2        ^ 

27.7    5 

26.4 

54-66    7 

4'-°^« 

14.49 

Oct.    6.4 

47-94  1^, 

36.4 " 

54-56    ° 

39-79  „ 

43.8  ll 

14-40  ' 

28.2    f 
28.8    ^ 

16.3 

38- »  ! 

54-45  " 

32.2     7 

3927  * 

46.1  '3 

14.28 " 

'53 

12 

13 

I 

58 

19 

»3 

7 

26.3 

44-79   S 

39-3  , 
39-9  i 

54-32 

32.3      . 

38-69  ., 
38.08  t" 

37-45  ^^ 
36-82  J3 

48.0 

14.15 

29.5    6 
30.1     , 

30.7    \ 

Nov.  5.3 

54-18    4 
5405     3 

^^0      4 

49-3  '^ 
50.1 

T  1 

14.02        ^^ 

^—    1  il 

15.3 

^3-^3  \f^ 
41-50'  ^ 

39-9  ? 
39-3  * 

31.8     \ 

13.88    4 

25.2 

53-93  " 

31.3      ^ 
30.5      ^ 

50.4     3 

13.76  " 

31.2    \ 

Dec.   5.2 

3998  \\l 

38-'    « 

53-82    ' 

36-20  ll 

50.0     * 

13.65'  " 

31.6    ^ 

130 

18 

10 

9 

58 

10 

9 

3 

15.2 

38.62 

»  T  r 

36.3 

53.72 

29.6 

*  • 

35-62 

49.0 

13.56 
13.50    ^ 

31.9    ^ 

25.1 

37-47  '!f 

31.2 

53.65       I 

28.5 " 

35-09  " 
34.63  4<* 

47-5  '^ 

32.1     ^ 

35.1 

36.57   '^ 

53.61        ^ 

27.3 

45.4  '' 

13.47     ^ 

32.2 

Scc<5,Tan<J 

8.354           -8.294 

1.0X4 

-K>.i66 

3.057           +2.889 

1.043       -0.296 

Mean  Place 

3i«.844     28".5i 

5l".822 

I5".89 

38-.I74     2i".77 

ii».i27    37".46 

DV  <z»  I^M  a, 

40.13         +0.45 

0.00 

-O.OI 

-0.04         -0.16 

0.00         +0.02 

D^  ^,  D*!  ^ 

+0.3 

-0.6    1 

+0.03 

-0.6 

+0.3 

-0.6      1 

+0.3 

-0.6 

1912- 


-30 


[Eph  12] 


466 


APPARENT  PLACES  OF  STARS,  1912, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


n*  Cygni. 

/i  Caprioomi. 

>^  Gruis. 

16  Pesasi. 

Mag.  4.3 

Mag.  5.2 

Mag.  3.2 

Mag.  5.0 

Mean  Solar 

Date. 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Ascension. 

tion  N. 

Ascension. 

tion  S. 

Ascension. 

tion  S. 

Ascension. 

tion  N. 

h       m 

e           ' 

h       m 

p 

* 

h       m 

e         • 

h     5 

m 

•       * 

21    43 

+4853 

99 

21     48 

-13  57 

99 

21  48 

-3746 

99 

21     49 

+  25  30 

Hi 

Jan.    I.I 

8 
30.24 

71.0 

28^67 

71.3 

34-86 

62.3  „ 

1.83 

6 

37-5  ,-, 

II. I 

30.10    ^ 

28.65      ] 

71.4 

I 

34.82    4 

61.2  " 

1.77 

35.7    * 

21. 1 

30.01        ^ 

28.66      ' 

71.5 

I 

34.82    ° 

60.0  " 

1.74 

3 

33-8  Z 

31.0 

29.96       5 

63-3  ^ 

28.69     ^ 

^^•75  ,^ 

71.4 

I 

34.86    4 

58.5  \\ 

1.74 

0 

3'-8  Z 

Feb.  1 0.0 

29.97        ' 

71. 1 

3 

34.93  . 

56-8    I 

1.78 

4 

29.8  *° 

6 

29 

xo 

4 

II 

18 

7 

19 

20.0 

30.03 

57-^  „ 

28.85 ,, 

70.7 

6 

3504  „ 

550  ,„ 

1.85 

279  „ 

Mar.   i.o 

30.14  „ 

54-9  'I 

28.98    3  ■  70.1 

35.19  :„ 

53.0  '° 

1.96 

IX 

26.2  '7 

10.9 

17 

30.31  ; 

5^-5  1 

29-14  .„ ,  69.3 

8 

3538  '9 

50.9  " 

2. II 

15 

_  n 

24.8  '4 

20.9 

3°-54  ,, 

48.9  ^ 

29.33  \l  1 68.4 

9 

35.61  '3 
35.87  f 

48.8  " 

2.29 

18 

23.7  " 

30.9 

30.81  \l 

=^9-55  " 

67.2 

12 

46.6  " 

2.51 

22 

23.0    ' 

32 

II 

25 

13 

29 

33 

25 

3 

Apr.  9.9 

3 1 -49  ^8 

47-8    ^ 

29.80 

65.9 

36.16 

444,, 

2.76 

^0 

22.7 

19.8 

47.3  ! 

30.07  ; 

64.4 

15 

36.49  33 

4^-3  " 

3.04 

28 

22.9    \ 

29.8 

47-3    ° 
47.9  ,^ 

30.37  r. 

62.7 

17 

36.84  35 

♦°-3  Z 

3.35 

31 

^3-6  .^ 

May  9.8 

32.27  7, 

30.68  3' 

61.0 

17 

37-21  37 

38.4    ' 

3.67 

32 

246 

19.7 

32.68  ^^ 

49.1  " 

31.01 33 

59-3 

17 

37.60  39 

36.7  '^ 

4.00 

33 

26.1  *5 

40 

17 

33 

18 

'■^           39 

14 

33 

»9 

29.7 

3308  ^„ 

50.8  ,^ 

31-34  „ 

57.5 

_  0 

37-99  ,„ 

35-3  ., 

4.33 

28.0 

June  8.7 

33.48  t° 

53-0  " 

31.6733 

55.7 

18 

_  ^ 

38-38  39 

34.1  " 

4.66 

33 

3°-»  " 

18.7 

33.85  f. 

55-5  It 

31-98^' 

54.1 

ID 

3«:75  5 

39"  L 

33-2    ' 

4.97 

31 

3=^-6    1 

28.6 

34.18  33 

58.4  \\ 

32-28  3« 

52.6 

15 

32.6    ^ 

5.26 

29 

35-2  ^<^ 

July  8.6 

34.47  4 

61.6  3^ 
33 

32.56  =■* 
24 

51-3 

13 
IX 

39-43  \^ 

32.3    \ 

5.52 

26 
22 

37-9  - 

18.6 

^'^-^I  ,- 

^^•9  x± 

32.80 

50.2 

^% 

39-71 

32.4    , 

5.74 

W  tK. 

43.5  „ 

28.6 

34.90  '9 

68.3  34 

33-00 
33-16  \\ 

49.3 

9 

39-95  ^* 

32.8    4 

5.93 

19 

Aug.  7.5 

3503     , 

71.8  35 

48.6 

7 

40.14 .: 

33-5  ,^ 

6.07 

14 

46=^      6 

175 

35.10     \ 

75-3  ;^ 

33-27    ' 

48.2 

4 

40.28  '4 
40.36    ° 

34.5    ° 

6.16 

9 

48.8  ^« 

275 

35-"    ' 

78.6  33 

33-34    , 

48.0 

2 

35.7  " 

6.21 

5 

51.2  '-» 

5 

3» 

2 

0 

2 

»3 

0 

33 

Sept.  6.4 

3506 

87.1  =^ 

3336 

48.0 

40.38 

370  ,^ 

6.21 

53-4  .„ 

16.4 

34.96    ° 

33.34      \ 

48.2 

2 

40.35      ^ 

38-4    1 

6.17 

4 

e 

55.3    ' 

26.4 

34-82    4 
34.64  „ 

33.29      ^ 
33.21    ^ 

48.5 

3 

40.28      ' 

39-8  \\ 

6.09 

8 

57.0    7 

Oct.    6.4 

893 " 

49.0 

5 

40.17   " 

41-2    t 

5.99 

10 

58.3  '3 

16.3 

22 

9I.I  ! 

33.10   " 

49-5 

5 

40.02  w 

42.5  '3 

5.86 

13 

59.3  "* 

24 

M 

12 

6 

16 

II 

15 

7 

26.3 

33-92  It^ 

92.5  „ 

32.98 

50.1 

6 

39.86 

39.68  ; 

43-6 

5.71 

60.0 

Nov.  5.3 

93-4    , 

32.85    3 

50.7 

44-5    ; 

556 

15 

60.3    3 

153 

33.66    ; 

93-7    V 

32.72    3 

51.2 

5 

39.5 1 ;; 

45-2    7 

5.40 

x6 

60.3    *> 

25.2 

3341  l\ 

93-6  ; 

32.60  " 

T  1 

51.7 

5 

39.34 ,; 

45-5    ^ 

5.25 

15 

59-9    1 

Dec.  5.2 

33-17  ^t 

92.9  ,, 

32.49 

52.2 

5 

39.19  w 

45.5    , 

5." 

14 

59-2    ' 

33 

la 

9 

4 

12 

3 

12 

II 

15.2 

32.95    ,^ 

32.40 
32.34    ^ 

52.6 

39.07  ^ 

45-2 

4.99 

58.1 

25.1 

32.59 

52.9 

3 

38.98  9 

44-7    X 

4.89 

xo 

0 

56-7    * 

35.1 

88.1  ^° 

32.30    ^ 

53.1 

2 
8 

38.92  ^ 

43.8    9 

4.81 

8 

55.1  •'^ 

Sec  tJ,  Tan  6 

1.52X      +1.146 

1.031       -0.24 

1.265     -0.775 

1.X08      'K>.477 

Mean  Place 

32-.467     67".44 

29'.976     59".64 

36«.2o8    45".32 

3-.440    3«".84 

D'^  0,  Dm  a 

-0.02         -0.06 

0.00            40.0I 

40.0I         40.04 

-0.01         -0.03 

D^  d,  Dm  (3 

+0.3           -0.6 

-K).3           -0.5 

+0.3           -0.5 

-K>.3 

-0.5 

[ 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Maan  Solar 
Date. 


Jan.  I.I 
II. I 
21. 1 

31. 1 
Feb.  lo.o 

20.0 

Mar.  i.o 
10.9 
20.9 

30.9 

Apr.  9.9 
19.8 
29.8 

May  9.8 
19.8 

29.7 

June  S.7 

18.7 

28.6 

July  8.6 

18.6 

28.6 

Aug.  7.5 

17.5 
27.5 

Sept.  6.5 
16.4 
26.4 

Oct.  6.4 
16.3 

26.3 
Nov.-  5.3 

15.3 
25.2 

Dec.   5.2 

15.2 
25.2 

35-1 


79  Sraconia. 

Mag.  6.6 


Right 
Ascension. 


h 
21 


m 
51 


40.99 
40.48 
40.07 

39.78 
39.62 

39.60 
39.72 
39.98 

40.88  5' 
61 


51 

29 
16 


12 
26 

39 


Sec  rf,  Tan  6 
Mean  Place 


41,49 
42.18 

42.93 
43.72 
44.52 

45.30 
46,05 
46.74 

47.35 
47.87 

48.29 

48.59 

48.77 
48.82 

48.75 

48.57 
48.27 

47.87 

47-37 
46.79 

46.15 

45.47 

44.75 
44.02 

43.30 

42.61 
41.98 
41.42 


69 

75 

79 
80 

78 

75 
69 
61 

52 
42 

30 

18 

5 

7 
18 

30 
40 

50 

58 

64 

68 
72 
73 
72 
69 

63 
56 


Declina- 
tion N. 


+  73  16 

76.7  ,^ 

71.9  ^"^ 

68.9  ^"^ 
65.8  3^ 

33 
62.5 

59.3 
56.4 
53.7 
51.4 


32 
29 

27 

23 
18 


49.6 
48.4 
47.8 
47.8 
48.4 

49.6 

51.4 
53.7 
56.4 
59.5 

62.8 
66.4 
70,2 
74.0 

777 


12 
6 
o 
6 

12 

18 

23 
27 
31 
33 

36 

38 
38 
37 
36 

81.3 
84.8  35 

88.0  3^ 
90.9^9 

93.4 


25 
21 


95.5 
97.1 

98.1 

98.5 
98.4 

97.6 
96.2 

94.3 


16 
10 

4 
I 

8 

14 
19 


3.474   +3.327 
45«.652  68".97 


-0.05 
+0,3 


-0.19 
-0.5 


findi. 

Mag.  4.7 


Right 
Ascension. 


h 
21 


m 

56 


s 
36.52 
36.42 

36.38 
36.40 

36.48 


10 

4 

2 

8 
13 


20 


36.61 
36.81 
37.06  ^5 

37.36  ^^ 
37.72 


38.12 

38.57 
39.05 
39.56 
40.09 


36 
40 


45 
48 
51 
53 
54 


40.63 
41.1754 

41.69  5^ 
42.64  ^^ 


43.04 
43.38 
43.65 
43.85 
43.97 

44.00 

43.96 
43.86 

43.69 
43.47 

43.22 

42.95 
42.67 

42.39 
42.14 


40 

34 
27 
20 
12 

3 

4 
10 

17 
22 

25 

27 

28 

28 

25 
22 


18 


41.92 

41.74  ^^ 
41.62  " 


Declina- 
tion S. 


-57  8 


73.1 

71.3 
69.1 

66.7 

64.0 

61.2 

58.4 

55.5 
52.6 

49.8 


18 
22 

24 

27 
28 

28 
29 

29 

28 

26 


47.2 
44.8  !1 
42.6 
40.7 

39.2 


22 

19 
15 
II 


38.1 
37.4 
37.1 
37.2 
37.8 

38.8 
40.2 
41.9 

43-9 
46.0 


7 

3 
I 

6 

10 

14 

17 
20 

21 
23 


48.3 
50.6 

52.8 

54-9  ,^ 
56.8  '9 


23 
22 

21 


58.3 

59.4 
60.0 

60.2 

60.0 

59-2 
58.0 

56.4 


15 
II 

6 

2 
2 
8 

12 
16 


1.843   -1-549 
38-.054  52  ".83 


40.02  40.09 

+0.3  -0.5 

[Bph  za] 


20  Pegasi. 

Mag.  5.7 


Right 
Ascension. 


h 
21 


m 

56 


8 
46.69 
46.64 
46.62 
46.63 
46.67 

46.75 
46.85 

46.99 
47.16 

47.36 

47.60 
47.86 

48.15 
48.46 

48.78 

49.10 

49,42 

49.72 
50.01 

50.27 

50.50 
50.69 
50.84 

50.95 
51.01 

51.03 
51.01 
50.96 
50.88 

50.77 

50.65 
50.52 
50.38 
50.25 
50.14 

50.04 

49.95 
49.89 


5 

2 

I 

4 
8 

10 

14 

17 
20 

24 

26 
29 

31 
32 
32 

32 
30 

29 
26 

23 

19 

15 

II 

6 


5 
8 

II 

12 

13 
14 

13 
II 
10 

9 
6 


Declina- 
tion N. 


+  12  41 


48.4 
47.0 
45.6 

44.3 
43.0 

41.8 
40.8 
40.0 

39.5 
39.4 

39.7 

40.3 
41.2 

42.6 

44.2 

46.1 
48.2 

50.4 
52.7 
55.1 

57.4 

59-7 
61.8 

63.8 

65.6 

67.1 
68.4 
69.4 
70.2 
70.7 

71.0 
71.0 
7o,S 
70.4 
69.7 

68.8 
67.7 
66.4 


14 

14 

13 

13 
12 

10 
8 

5 

I 

3 

6 

9 

14 
16 

21 
22 

23 
24 
23 

23 
21 

20 

18 

15 

13 
10 

8 

5 
3 

o 

2 

4 
7 
9 

II 
13 


1.025   40.226 
48'.i05  52".69 


0.00 
40.3 


-0.0 1 
-0.5 


ot  Aqvaril. 
Mag.  3.2 


Right 
Ascension. 


h 
22 

8 

4.59 
4.56 

4.55 
4.56 
4.61 

4.68 

4.79 
4.92 

5.09 

5-29 


m 
I 


3 
I 

I 

5 

7 

II 

13 

17 
20 

23 


26 
29 
30 


5.52 
5.78 
6.07 

6.37 

6.68  3' 
32 

7.00 
7.32 
7-63 
7.92 
8.19 


8.43 
8.63 

8.79 
8.91 

8.98 

9.01 
9.00 
8.96 
8.89 
8.79 

8.67 

8.55 
8.43 
8.31 
8.20 

8.11 
8.04 

7.99 


32 

31 
29 

27 
24 


20 
16 
12 

7 
3 


4 

7 
10 

12 

12 
12 
12 
II 


7 

5 


Declina- 
tion S. 


-  044 


59.6 
60.4 
61. 1 
61.8 
62.3 

62.7 
62.9 
62.9 
62.6 
62.0 


8 

7 
7 
5 
4 

2 
o 

3 
6 

8 


II 


61.2 
60.1 
58.8  'I 
57.2  '' 
55.4 


18 
19 


53-5 
51.6 
49.6 

47-6 

45.7 

43.9 
42.3 
40.9 
39.7 
38.7 

37.9 

37.3 
37.0 
36.8 
36.8 

37.0 
37.3 
37.7 
38.3 
38.9 

39.6 

40.3 
41. 1 


19 
20 

20 

19 
18 

16 

14 
12 

10 

8 

6 

3 

3 

o 


3 

4 
6 

6 

7 

7 
8 


1. 000   -0.013 
I5'.885  5i".7i 


0.00 
+0.3 


0.00 
-0.5 


468 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


I  Aquaiii. 

20  Cephei. 

a  Ornis. 

t  Pecasi. 

Mean  Solar 

Mag.  4.4 

Mag.  5.4 

Mag.  2.2 

Mag.  4.0 

Date. 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Ascension. 

tion  S. 

Ascension. 

tion  N. 

Ascension. 

tion  S. 

Aicenuon. 

tion  N. 

h       m 

•        ' 

h       m 

0 

h       m 

e          ' 

h       m 

e         » 

22      I 

-14  17 

22      2 

+  62  21 

0f 

22      2 

-4723 

19 

22      2 

+  2454 

Jan.    I.I 

s 
39.92     ^ 

"                1 
60.8 

i7'o7 

16.79 1: 

28.8 

'y  f 

8 
40.19 

40.12     7 

34-9  ,, 

53*28 

5^-8  16 

II. I 

39.88     ^ 

61.0    ^ 

2^-7  " 

33.5    1 

53-21     7 

5'-2    « 

21. 1 

39.87     ' 

61.0    ° 

16.57  'I 

24.1  f 

40.08     ''^ 

3»-8  1 

53-17     , 

49-4  '^ 

3I-I 

39.90     ^ 

60.9    \ 

16.41  'J 
16.33  ^ 

21.2  =•' 

40.09     ' 

40.15 

10 

29-8  ^^° 

53-16     ' 

47-4    ! 

Feb.  lo.o 

39.95     g 

60.6    3 

4 

18.2  30 
31 

27-5  "^ 
24 

53.18     I 

45-5  \l 

20.0 

40.03 

60.2 
59-6    ^ 

16.33  ^ 

'5-^  .1 

40.25 

^5-^  „ 

53-24  ,„ 

43-7  „ 

Mar.   i.o 

40.14 

16.42  / 

12.0  3' 

40.40  1^ 

"•6  11 

53-34    ° 

42.0  «7 

10.9 

40.28  \\ 

58-7  ,^ 

16.59 11 

9-^  ',! 

40.59 ,: 

^^  «    26 
20.0 

53-47    : 

40.6    4 

20.9 

40.46  \^ 

57.7    ° 

16.84  ^5 

^■7  A 

40.82  ^3 
28 

^7-4  ll 

53-64  ]l 

39.5  '• 

30.9 

40.67  " 

5M  ^ 

17.17  ^3 

4-6^! 

53-84  ^° 

38.8    7 

24 

»4 

39 

17 

32 

25 

24 

3 

Apr.  9.9 

40.91 

55-0  ,^ 

17.56  ^^ 

^•9  ,, 

41.42  ^^ 

12.3 

54-08 
5436  '^ 

38.5     , 

19.8 

41.18  ^7 

53-5  '* 

18.01  ^5 

1.8" 

^^'77  li 

9-9 't 

38.6     ' 

29.8 

41.47  ^^ 

51.8  '.J 

18.51  f 

x-4    * 

42.16  39 

7.6 '3 

54-66  30 

39.2 

May  9.8 

41.78^,^ 

48.2 

19.03  ^' 

'•' 

42.57  ^! 

5-6^° 

54-97  ^! 

4°-3  ,, 

19.8 

42.10^^ 

19.56 1] 

2.2    ' 

43.00  y 

3-9^ 

5530  I] 

41.7  't 

33 

18 

54 

13 

44 

15 

34 

18 

29.7 

42.43  _ 

46.4  ,g 
44-6  ^ 

20.10 

5-3  ,! 

43.44  ^^ 

^•4„ 

55-64  „ 

43-5  „ 

June  8.7 

42.76  33 

20.62  ^^ 

43.88  44 

^•3" 

55-97  ,, 

45-6  " 

18.7 

43.08  32 

42-9  'I 

21.  H  ^^ 

7-6^3 

44.31  ^^ 

0.6    7 

56-29  f 

48.0  '* 

28.6 

43-39  ^8 
43-67  „ 

4'-4    i 

21.55^^ 

X0.4  :* 

44-7^    ° 

45.09  3^ 

0.3    3 

56.59  1° 

50.6  ^ 

July  8.6 

40.0  ;* 

21.94  ,^ 

^3-5  ^ 

0.3    ^ 

56.86  '7 

53.3  „ 

. 

25 

12 

32 

33 

33 

5 

»4 

27 

18.6 

43.92 

38-8 

22.26 

16.8    , 

45.42  ^^ 

0.8 

57-10 

56.0 

28.6 

21 
44.13      ' 

37-9    ! 

22.51   ^l 

20.4  f 

45.70 ; 

1.6    * 

57-30  '° 

58.7  '' 

Aug.  7.5 

44.30  |7 

0 

37-3    ° 

22.69 

24-X  " 

45.93  3 

2.7" 

57-45    f 

^'•4    ^ 

17-5 

44.43  ^ 
44.51     ^ 

36.8    5 

22.79  '° 

3^!  X 

3' -4  36 

46.10  '7 

4.1  '4 

57-56  " 
57.62    I 

64.0  ^ 

27.5 

36.6    ' 

0 

22.81      ^ 
6 

46.20  '^ 
4 

5-8'! 
18 

66.4  '* 
22 

Sept.  6.5 

44.55     _ 

36.6 

22.75  ,, 

35-0  ,, 

46.24 

7-6, „ 

57-64    , 

68.6 

16.4 

44.54     . 

36.8    I 

22.61   '^ 

38.3  " 

46.22 
46.14  ^^ 

9-5 

II.3    ]l 

57-62    I 
57-56    <* 

70.5  ;^ 

26.4 

44.50  Z 

37.2    ^ 

"•41   !^ 

4' -4^' 

72.2  '7 

Oct.   6.4 

44.42 

37-7    i 
38.3    I 

"15  ^,^ 

44-'^! 

46.01  ^l 

45.85  ;^ 

^3-^    6 
^4-7  ^ 

57-47  ,^ 

73.6  ;4 

16.3 

44.32  ^ 

21.843 

46.6  '^ 

57-35  " 

74.7 ' ' 

12 

0 

35 

«9 

19 

14 

14 

7 

26.3 

44.20 

38-9    , 

21.49  .„ 

48.5     , 

45.66 

16.1 

57-21 

75-4 

Nov.  5.3 

44.08  " 

¥  1 

0 
39.5       , 

40.1       ^ 
40.7       ^ 

21. II  3 

50.0  '5 

45.45  ^^ 

17.2 

'                         am 

57.07  ;^ 

75-8    4 

15.3 

43.95     '^ 

20.71  ^"^ 

50-9    ' 

45.23  " 

17.9     7 

56.92  5 

75-9    , 

25.2 

43.83    " 

20.31  4° 

51.2    ^ 

45.02 

18.2    3 

56.77  f 

75-6    3 

Dec.  5.2 

43.72     " 

41.2       5 

19.91  to 

51 -o    „ 

44.83  ^ 

18.2    ° 

56-63  '4 

75-0    ^ 

9 

4 

38 

8 

17 

4 

12 

10 

152 

43.63     a 

41.6 

19.53  „ 

50.2 

44.66 

17.8 

56.51 

74.0 

25.2 

8 
43.55      , 

41.9    ^ 

19.18  35 

4«-9  ;^ 

44-52  ^ 

16.9    9 

56.40  " 
56.32    * 

72.7  '3 

35.1 

43.50     ^ 

42.1 

18.88  3° 

47.0  '9 

44.42 

15.7  " 

71.2  *5 

Scc<i,Tand 

1.032        -0.255 

2.156        +1.909 

1.477      -X.087 

1.103      40.465 

Mean  Place 

4i*.i49    49". 28 

20' .008      21  ".61 

4i".5o6     I5".97 

54'.820    53".^ 

D'^  a,  Dw  a 

0.00          -K>.OI 

-0.02            -0.1 1 

40.0I         40.06 

-0.01         -0.03 

D,|r  6,  D«  S 

+0.3 

-0.5       i 

■K>.3 

-0.5     1 

■K>.3 

-0.5       1 

40.3 

-0.5 

[Eph  za] 
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Mean  Solar 
Date. 


Jan.  I.I 
II. I 

21. 1 

31. 1 
Feb.  lo.o 

20.0 

Mar.   i.o 

11. o 

20.9 
309 

Apr.  9.9 
19.8 
29.8 

May  9.8 
19.8 

29.7 

June  8.7 

18.7 

28.7 

July  8.6 

18.6 

28.6 

Aug.  7.5 

17-5 
27.5 

Sept.  6.5 
16.4 
26.4 

Oct.  6.4 
16.4 

26.3 
Nov.  5.3 

153 
25.2 

Dec.   5.2 

152 
25.2 

35.1 


6  Pegasi. 

Mag.  3.7 


Right 
Ascension. 


h 
22 

8 
44.36 

44-31 
44.29 

44.30 

44.34 


m 

5 


5 
2 

I 

4 
7 


9 
13 


44.41 

44.50 

44.63  ,, 
44.80  ^7 

45.00 


20 

22 


26 
28 


45.22 
45.48 

46.06  3° 
46.37   ^' 


Sec  <J,  Tan  6 
Mean  Place 


46.69 
47.01 

47.32 
47.61 
47.88 

48.12 

48.32 
48.49 
48.61 
48.68 

48.72 
48.71 
48.67 
48.60 
48.50 

48.39 
48.27 
48.14 

48.02 
47.91 

47.82 

47.74 
47.68 


32 

32 

31 
29 

27 
24 

20 

17 
12 

7 
4 

I 

4 

7 
10 

II 

12 

13 
12 

II 
9 

8 
6 


Declina- 
tion N. 


+  5  45 


46.6 

45.6 
44.6 

43.6 
42.7 

41.9 

41.3 
41.0 

40.9 

41. 1 


10 
10 
10 

9 
8 

6 

3 
I 

2 
5 


9 

12 

14 


41.6 

42.5 
43-7 

46.8  '7 

48.7 
50.8 

52.9 
55.1 
57.2 


7t  Pegasi. 

Mag.  4.4 


21 
21 
22 
21 
20 


59.2 
61.2 
63.0 
64.6 
66.0 

67.1 

68.1 
68.8 

69.3 
695 

69.6 

69.5 
69.1 

68.6 

68.0 

67.2 
66.3 
65.4 


20 
18 
16 

14 
II 

10 

7 

5 

2 

1 


4 

5 
6 

8 

9 
9 


1.005       +0.10 1 
45".672     52".6o 


Right 
Ascension. 


h      m 
22      6 

s 
3.02 

2.93 
2.87 

2.84 

2.85 


aoo 
+0.3 


-0.0 1 
-0.5 


2.90 
2.99 
3.12 

329 
3.50 

3.75 

4.03 

4.34 
4.67 

5.02 

5.37 
5.72 
6.05 

6.36 
6.64 

6.89 
7.09 

7.25 
7.36 
7.42 

7.43 
7.40 

7.33 

7.23 
7.10 

6.95 
6.78 

6.61 

6.44 

6.28 

6.13 
6.00 
5.90 


9 
6 

3 
I 

5 


9 

13 

17 
21 

25 

28 

31 
33 
35 
35 

35 

33 

31 
28 

25 

20 

16 

II 

6 

I 


3 

7 
o 

3 
5 

7 

7 

7 
6 

5 

3 
o 


Declina- 
tion N. 


+  3244 


47.2 
45.4 

43.3 
41. 1 

38.9 

36.7 
34.6 
32.8 

31.3 
30.2 

29.6 

29.5 
29.8 

30.6 
31.9 

33.6 

35.7 
38.1 
40.7 

43.5 

46.5 

49.5 

52.5 

55.4 
58.2 

60.8 
63.1 
65.2 
66.9 
68.3 

69.4 
70.0 

70.3 
70.1 

69.5 

68.5 
67.2 

65.6 


18 
21 
22 
22 
22 

21 
18 

15 
II 

6 

I 

3 
8 

13 
17 

21 

24 
26 

28 
30 

30 
30 
29 

28 
26 

23 
21 

17 

14 
1 1 

6 

3 
2 

6 

10 

13 
16 


C  Cephel. 
Mag.  3.6 


1. 1 89       +0.643 
4-.683    45".83 


-0.01         -0.04 
+0.3  -0.5 

[Bph  la] 


Right 
Ascension. 


h      m 
22      7 


45.42 

45.19 
45.01 
44.88 
44.82 

44.82 
44.90 
45.05 
45.27 
45.56 

45.90 
46.30 
46.74 
47.20 
47.68 


23 
18 

13 
6 


8 

15 
22 

29 

34 

40 

44 
46 

48 

48 


47 


48.16 
48.63 
49.08  ^^ 

49.49  "^^ 
49.85 


50.16 
50.41 

50.58 
50.69 

50.73 

50.70 
50.60 

50.45 
50.24 

49.99 


36 
31 


25 

17 
II 

4 
3 

10 

15 
21 

25 
29 


31 


49.70 

49.39  _  _ 
49.06  l^ 

48.73  \\ 

48.40  ^^ 
31 

48.09 
47.80  II 

47.54  '"^ 


Deolina- 
UonN 


+  57  45 


69.0 
66.9 

64.4 
61.6 

58.6 

55.6 
52.7 
49.9 
47.5 
.45.5 

43.9 
42.9 
42.5 
42.7 
43.4 

44.7 
46.6 

48.9 
51.6 

54.7 


21 

25 
28 

30 
30 

29 
28 

24 
20 

16 
10 

4 

2 

7 
13 

19 
23 
27 
31 
33 


84  Cephei. 

Mag.  5.0 


35 
36 


58.0 
61.5 
65.1 
68.8  ^l 

72.4  ^' 
34 

75.8 

79.1  ^^ 
82.1  3° 
84.8  ^7 
87.1  ^3 


89.0 

90.4 

91.3 
91.6 

91,4 

90.6 
89.2 

87.4 


19 

9 

3 

2 

'8 

14 
18 


Right 
Ascension. 


h      m 
22      8 


s 
2.90 
2.41 
2.00 
1.70 

1.52 

1.46 

1.53 
1.72 

2.04 

2.48 


49 
41 

30 

18 

6 

7 

19 
Z^ 

44 
54 


63 
69 

73 


1.875       +1.586 
47'.975     62".i3 


-0.02 
+0.4 


-0.09 
-0.5 


3.02 
3.65 
4.34 

5.82  75 
74 
6.56 

Q.IO  ^^ 

44 

9.54 
9.88  3^ 

lO.II  ^ 

10.22 

10.22 

10. 1 1 
9.90 

9.58 
9.17 
8.69 

8.13 

7.53 
6.90 

6.24 
5.59 

4.96 

4.37 
3.83 


II 

o 

II 

21 
32 

41 

48 

56 

60 

63 
66 

65 
63 

59 
54 


Declina- 
tion N. 


+  71  54 


36.0 

33.9 

31.4 
28.6 

25.5 


21 

25 
28 

31 
32 


32 


22.3 

IQ.I 
16.I  3^ 

T^   -,   28 
13.3 

II.O 


9.1 

6.9 
6.8 

7.3 


23 
19 

14 

8 
I 

5 
10 


8.3 

9.9 
12.0 

14.6 

17.6  3° 


16 
21 
26 


20.8 


32 
36' 


24.4  ^^ 
28.1  37 

35.7  ^ 
37 

39.4 
42.9 

46.2 

49.3 
52.0 


54.2 
56.0 

57-2 
57.8 
57.8 

57.3 
56.2 

54-4 


35 

33 

31 

27 
22 

18 

12 

6 

o 

5 

II 
18 


3.220   +3.061 
7".096  2 7 ".07 


-0.04 
+0.4 


-0.18 
-0.5 
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B  Aqnaxil. 

a  TnoansB. 

Y  Aqnazil. 

81  PegMi. 

Mag.  4.3 

Mag.  2.9 

Mag.  4.0 

Mag.  4.9 

Mean  Solar 

Date. 

Right 

Declina-  I 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

AscensioD. 

tionS 

• 

AaceDsion. 

tion  S. 

Ascension. 

tion  S. 

Ascension. 

tion  N. 

h       m 

e 

9 

h       m 

e           ' 

h       m 

e          • 

h       m 

• 

22     12 

-      81 

3 

22     12 

—  6041 

22     17 

-  149 

22     17 

+  11  45 

Jan.    I.I 

s 
10.26 

28.2 

s 

27.39  ,. 
27.23  '^ 

75-4  ,„ 

5*48       ^ 

59.5  , 

9^88 

9.82     ^ 

37-2  „ 

II. I 

10.22     ^ 

28.6 

4 

73-5  '! 

5.43      ^ 

60.2    ' 

36.1  " 

21. 1 

31. 1 

10.20  ^ 

10.21  ^ 

29.0 
29.2 

4 

2 

27.13  '^ 
27.09     ^ 

7^-^    6 

2 

5-41 
5-41     , 

60.8  \ 

61.4  \ 

9.79     \ 
9.78 

34.8  '3 
33.5  \\ 

Feb.  IO.O 

10.25     \ 

29.3 

I 

I 

27.12     ^ 
10 

65.6  =" 
30 

5-44     \ 

61.8  ^ 

3 

9.80     ^ 
5 

3-3 :: 

20.0 

^^•31  _ 

29.2 

27.22 

62.6 

5-50 

62.1 

9.85     ^ 

31.2 

Mar.   i.o 

10.41  ^ 

28.9 

3 

27.38  '^ 

59-5  ^' 

5-59     ' 

62.2     ' 

9.94  ,^ 

30.3  ; 

II.O 

10.54  ^ 

28.4 

5 

27.60  " 

56.3  f 

5-71     ' 

62.1     ' 

10.06  '^ 

29.6  7 

20.9 

10.71  '7 

27.7    , 

7 

27.88  ^^ 

53-2  3' 

587     f 

61.7    \ 

10.21  '3 

29.2   4 

30.9 

10.90  '^ 

26.7 

[O 

28.22  34 

50.1  3' 

6.06    '9 

61. 1     ^ 

10.40  '^ 

29.1    \ 

23 

[2 

40 

29 

22 

9 

21 

3 

Apr.  9.9 

^^•^3  ^, 

25.5 

28.62 

47.2 

6.28 

60.2 

10.61 

29.4  . 

19.8 

11.38^^ 

24.1     ^ 

t4 

29.07  ^^ 

27 

44-5  ,^ 

6-53   ^^, 

59-^  W 

10.86  ^3 

6 
30.0 

29.8 

11.66  ^^ 

22.6  ^ 

15 

29.56  49 

42.1  '4 

6.80   '7 

57-7  ;^ 

30.9     9 

May  9.8 

11.96  3^ 

20.9  ' 

^7 

30.09  53 

40.0  " 

38.2  '8 

7.10   30 

56-1  '^ 
18 

54-3  ■„ 

11.44^^ 

32.2  J 
33.8  ^ 

19.8 

12.28  32 

19.0  ^ 

19 

30.64  55 

7-41   ^' 

"•75^ 

32 

f9 

57 

13 

32 

19 

33 

19 

29.7 

12.60 

I7.I 

31.21 

369    „ 

7-73    „ 

52-4  ,„ 

12.08 

35.7  _ 

June  8.7 

12.93  ^^ 

15.2 

^9 

31.78  57 

36.0    9 

^•^5  ^ 

5°-4  !° 

12.40  3^ 

37-7  ^, 

18.7 

13.25    Xr. 

13.3  \ 

19 

32.33  ;, 

35-5    \ 

^•36  ^^ 

48-4  z 

"•71  ^^ 

39-9  t 

28.7 

13.55    ^^ 

1 1. 6 

17 

32.86  33 

35-5    . 

8.66  30 

Q  ^^      28 

464  '° 

13.01 3 
13.29  ^^ 

42.2  i 

July  8.6 

^3.83    Z 

IO.O  ^ 

[6 

33.36  3^ 

36.0    5 

44-5    ^ 

44-6'* 

25 

15 

44 

9 

25 

17 

24 

23 

18.6 

14.08 

8.5 

33.80 

36-9  . , 

9-^9   _ 

42-8  ,, 

^3-53  _ 

46-9  „ 

28.6 

14.47       ' 

7.2  \ 

13 

34.17  ^^ 

38.3  \\ 

22 

9.41     0 
18 

9-59  " 

41.2  ■« 

13.74 

49-1  ,, 

Aug.  7.5 

6.2  ^ 

lo 
8 
6 

34.48  ^^ 

40.0  '7 

39-8    4 

13.91  ^ 

51.2  " 

17.5 

14.60  '3 

5.4 

2  2 

3470  ,^ 

9.72    '3 

38-6    0 

14.04    I 
14.12    ^ 

So    « 

54.9    _ 

27.5 

14.69    ^ 

4.8 

34.84  't 

22 

44-*  ,, 

9-81     \ 

37-6  '« 

5 

4 

5 

23 

5 

8 

4 

15 

Sept.  6.5 

14.74    ^ 

4.4 

3489  ^ 

465  ,^ 

9.86 

36.8  ^ 

14.16 

56.4    ,  , 

16.4 

H.74    ° 

4-3 

I 

34-85  ,t 

4»-9  '1 

9.86     ° 

36-3  \ 

14.16         ^ 

57.7    \\ 

26.4 

14.71     , 

4.3 

0 

34-74    ' 

51-3    * 

9-83      ^ 

9-77     \ 
9-69   ,„ 

36.0  3 

14.13  ; 

58.8  '^ 
59.6       \ 

Oct.   6.4 

14.64     7 

4.5 

2 

34-55  ,; 

53-5  " 

35-9 

14.06  7 

i6.4 

H-55  ,^ 

4.8 

3 

34-31  ^* 

55-4    ' 

36.0 

13.97  ,; 

60.1     3 

xo 

5 

39 

16 

10 

2 

IX 

3 

26.3 

14.45  ,, 

5.3 

34.02 

57.0    ^^ 

9-59   „ 

36.2 

13.86 

60.4 

Nov.  5.3 

14.33 

5.8 

5 

33.70  3^ 

58.3    ^\ 
59.1        ^ 

9-47 

36.5       ^ 

^3.74 

60.5 

153 

14.21  " 

6.3 

5 
6 

6 
5 

33.37  ^^ 

9-35    " 

37.0     5 

13.62 

60.4     * 

25.2 

12 
14.09 

6.9 

33.04  ,^ 

59-3    _ 

9.24      „ 

37.5     ^ 

3^-    6 

^3.50 

60.0    ^ 

59-4  8 

Dec.  5.2 

13.98  " 
9 

7.5 

32.72  ^3 

59.0    ^ 

9.13 
^    ^^    10 

13.38  w 

152 

13.89    « 
13.81     \ 

8.0 

p 

3^"^  2^ 

58.3  ,, 

9.03    « 

8.95  \ 

38.7     ^ 

13.27 

5^-^  ,0 

25.2 

8.5 

5 

32.20  ;^4 

57.1  ^\ 

39.4     ^ 

13.18    9 

57-6    ° 

35.1 

13.76    ^ 

9.0 

5 

20 
32.00  ^" 

55.4  ^^ 

8.89   ^ 

40.1      ' 

13."     ^ 

56.5  " 

Sec<J,Tan<J 

1. 010       -0.14 

5 

2.043     -1.782 

1. 001      -0.032 

1. 023       •KX208 

Mean  Place 

ii*.459     i8".4i 

28«.8i9     54".3i 

6».690    5r'.62 

ii".i96    4i".i4 

ly^a,  D«a 

0.00             40.0I 

1        40.02             40. 1 1 

aoo          0.00 

0.00         -0.0 1 

D^(),D«i() 

1      +0.4 

-0.5 

1        "KJ.4 

-0.5 

■KX4 

-0.4 

40.4 

-0.4 

[Bph  xaj 
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8  Laoexte* 

n  AqnasU. 

<T  Agnaill. 

a  Laoerte. 

Mean  Solar 

Mag.  4.6 

Mag.  4.6 

Mag.  4.9 

Mag.  3.8 

Date. 

Right 

Dedina- 

Right 

Declina- 

Ridhi 

Declina-  | 

Right 

Declina- 

Ascenuon. 

tionN. 

Ascension. 

tion  N. 

Atcention. 

tlonS 

>. 

AKsniion. 

tion  N. 

h       m 

e          « 

h       m 

0        > 

b       m 

• 

# 

h       m 

e           t 

22     20 

+  5146 

MM 

22     20 

+    055 

ft 

22     25 

—  II 

7 

22     27 

+49  49 

Jan.     1.2 

8 

3-^  ,0 

^30  ,„ 

8 

4576 

42.7     0 

58*39     , 

53.1 

37-82 
37.64  ^ 

53.7  ,8 
5'-9,, 

II. I 

3.50    9 

81.0'** 

4571  :  41-9  !l 

58.34     \ 

53.4 

3 

21,1 

3-35     f 

7^-7 11 

45-68    3 

41.2      7 

58.31     ^ 

53.6 

2 

37.50  ; 

49.6  ^3 

31. 1 

3.24  " 

7^'  It 

45.68    ° 

40.5  ; 

39.9  \ 

58.31     \ 

53.6 

0 

37.39  - 

37-33    Q 

47.1  ',5 

Feb.  lo.o 

3.19     I 

73-3  ' 

29 

4571    \ 

58.33     g 

53.5 

I 
3 

44.4,; 

20.0 

3-19     , 
3-25   „ 

70-4  „ 

4576    . 

45.84 ,! 

39.4 . 

58.39     „ 
58-47     * 

53.2 

37-33    , 

417  „ 

Mar.  i.o 

^7-7  '^ 

39.1 3 

52.7 

5 

37.38  ,^ 

390    7 

II.O 

3-37     ! 

65.1  ^' 

45.96  ' 

39.1  ° 

58.59  " 

52.0 

7 

37.49  „ 

36.5  ^^ 

20.9 

356 '! 

62.8^3 

46.11  5 

39.3  \ 

58-74  \\ 

51. 1 

9 

37.66  '7 

34-3  " 

30-9 

3.80  '* 
30 

60.9 '9 
15 

46.29  '* 
21 

39.8 1 

58.92 '! 

22 

50.0 

II 

37-88  :^ 

32.4  '' 
^    '14 

Apr.  9.9 

4'o  ,. 

59-4   „ 

46.51 ,, 

4°-6  .„ 

59.^4  ,, 

48.6 

^  ^ 

38.16 

3'-°  ,0 

19.9 

4-44  it 

58.5   \ 

46.76  ^ 

41.6    ° 

59.38  ^4 
59.66  ^« 

47.1 

15 

3849  " 
38.85  36 

30.0  '° 

29.8 

4.82  38 

58.1    4 

47.03 ,; 

4-9 

44.5 ;, 

45.4 

17 
18 

29.6    \ 

May  9.8 

5-^3  1 

58.3    ' 

47.32  9 

59.96  3° 

43.6 

39.25  1° 

29.8    ' 

19.8 

5.66  « 

59-1    \ 

47.63  ^' 

46.2  7 

60.27  3* 

41.7 

19 

39.67  * 

30.5  ,^ 

44 

J3 

32 

19 

33 

19 

42 

13 

29.7 

6.10 

60.4    . 

47-95  „ 

48-1  ,„ 

60.60 

39.8 

40.09  ^, 

33.6 

June  8.7 

6-53  V, 

02.2 

48-27  ^' 

20 

60.93  33 

37.9 

19 

*°-5^  lo 

18.7 

6-94  ts 

^44  ^6 

48-59  ^' 

52.2   ,„ 

61.25  3^ 

36.0 

19 

40.91  Jg 
41.29  ^, 

35-8  " 
384  '* 

28.7 

7.32  z 

^7-^  L 

48.89  3° 

54.2   ,„ 

6*  56  ^« 

34.3 

17 
16 

July   8.6 

7.66  34 

70.0  ^° 

49.^7  ^t 

••X  „   20 
56.2 

6^-85  '! 

32.7 

41.64  i^ 

41.3  "' 

30 

32 

25 

19 

30 

14 

30 

33 

18.6 

796   ,, 

73-2  ,^ 

49.42 

58.1    „ 

62.11 

31.3 

41.94  „ 

44-5  „ 

28.6 

8.21    '5 

76.6  ^^ 

49.63    " 

59-8    I 

62.34  \l 

30.1 

12 

42-19  !" 

47-8  33 

Aug.  7.6 

8.40   ]l 

80.1^5 

49.81       « 

^^•4  ^ 

62.53      ' 

29.2 

9 

42.39  ° 

5'-^  tl 

17.5 

8-53   't 

83.6  35 

49.95       \ 

62.8  '4 

62.68  '5 

28.5 

7 

42.53     8 
42.61 

5-^-^  t 

27.5 

8.60     7 

87.0^4 

50.04      ^ 

63.9  " 

62.78  " 

28.1 

4 

58.0  34 

I 

33 

5 

9 

6 

2 

2 

33 

Sept.  6.5 

8.61 

9^-3,^ 

50.09 

64.8 

62.84     ^ 

27.9 

42.63 

61.3 

16.4 

8.56    ,^ 

93-5  ^: 

50.10 

65.5     ' 

62.86     ^ 

27.9 

0 

42.60     3 
42.52 

^4-+  f  0 

26.4 

8.45 

9^-^    6 

50.07     3 

66.0    5 

62.84    \ 
62.78    J 

62.70    ** 
'      10 

28.1 

2 

69-9  „ 

Oct.    6.4 

8.30     5 

99.0  ^ 

50.01 

66.2    " 

28.4 

3 

42.39  _g 

42.23 

20 

16.4 

8.II    '9 

32 

101.2" 

18 

49.93  ,^ 

66.3    \ 

28.9 

5 
6 

72.1 " 
'    18 

26.3 

7-^9  ,, 

103.0 

49.83  ,_ 

66.2 

62.60 

29.5 

6 
6 
6 
6 

5 

42.03 

73-9 , . 

Nov.  5,3 

It  '^ 
7-39  ,, 

104.4  '^ 

49.72 

65.9    ^ 

62.49  " 

30.1 

41.81  " 

75.3  'J 

15.3 

105.3  ; 

49.60  " 

655    \ 

62.37  " 

30.7 

41.57  \\ 

76.2  \ 

25.3 

7-"     6 

105.6  3 

49.49  '  ' 

65.0    5 

62.25  \\ 

31.3 

41.32     5 

76.6  4 

Dec.  5.2 

6.86  ^^ 
26 

105.5  ^ 

49.38" 
10 

64.4    J 

62.14  " 
^  10 

31.9 

41.08^^ 

24 

76.5  \ 

15.2 

6.60 

104.8 

49.28 

637    , 

62.04 
61.96    \ 
61.90 

32.4 

M 

40.84 

75.9  „ 

25.2 
35.1 

6-37  ^^ 
6.16  " 

103.6" 
101.9  ^^ 

49.20 
49.13     ^ 

63.0    \ 
62.2    * 

32-9 
33.2 

5 
3 

40.62  " 
20 
40.42 

;t1  '^ 

73-2 

Sec  d,  Tan  6 

I.617           •♦1.270 

1. 000        •K>.Ol6 

1.019       -0.197 

1.550       +I.185 

Mean  Place 

5-.858     76".43 

46-.972    49".70 

59*.505     42".68 

39-.860    47".i4 

D>  a,  D»  a 

-0.0 1         -0.08 

0.00           0.00 

0.00         +0.0  ] 

[ 

-0.0 1         -0.07 

D^  S,  Dm  ^ 

+0.4          -0.4 

+0.4           -0.4       1      +0.4           -0.4 

+0.4           -0.4 

1 

[Epb  la] 
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APPARENT  PLACES  OF  STABS,  1912. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


t^Aqnarif. 

226  B.  Cephei. 

7  Aqnarli. 

10  Lacertae. 

Mean  Solar 

Mag.  5.3 

Mag.  5.7 

Mag.  4.1 

Mag.  4.9 

Date. 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right      '  Declina- 

Ascension. 

tion  S. 

Ascension. 

tion  N. 

Ascension. 

tion  S. 

Aacension.      tion  N. 

h       m 

e 

f 

h       m 

e           f 

h       xn 

•       t 

h       m                •      • 

22     29 

—  21 

9 

22     30 

+  7546 

It 

22     30 

-034 

P9 

22    35 

+3835 

P9 

Jan.    1.2 

51*82 
51.76     ! 

47.1 

s 

39-00  ,„ 

33-2  „ 

■ 

48.94     . 
48.88     ^ 

24.0 

s 
17.01 

35-4  .. 

II. I 

47.0 

1 

38-30  Z 
3770  2 
37.22  ^ 

31-5  '^ 

24.7      I 
25.3      . 
25.9      , 

16.88  '^ 

33-7  '' 

21. 1 

51.73  ; 

46.7 

3 

^9-3  " 
26.7  '^ 

48.85     ^ 

16.78  '° 

31-7  1° 

31.1 

51.72 

46.2 

5 
8 

48.84     ' 

16.71      I 

29.5  " 

Feb.  10. 1 

51.74  , 

45.4 

36.88  34 

^3-7  T, 

48.85      I 

26.4      5 

16.67     ^ 

27.2    ^ 

6 

9 

18 

31 

5 

4 

I 

-23 

20.0 

51.80     ^ 
51.88     ^ 

44.5 

36.70 

20.6 

48.90 

26.8 

16.68 

24.9 

Mar.   i.o 

43.4 

II 

36.68    ' 

'7.5  ^; 

48.97  J 

27.0    ^ 

16.73    5 

22 

II.O 

52.00  " 

42.1 

13 

36.83  '5 

'4-4  i[ 

49.08  " 

26.9     ' 

16.83  '"^ 

20.6  ''^ 

20.9 
30.9 

52.15  ^ 
10 

52.34  _ 

40.6 
39.0 

15 
16 

37- H  ^, 
37.60*6 

8-9'! 

49.22    4 
49.40  * 

26.6    I 
26.0    f 

16.97  '4 
17.16  "9 

18.8  '8 
17.3  '5 

22 

18 

60 

22 

21 

8 

24 

10 

Apr.  9.9 

5310" 

37.2 

38.20 

6-7  „ 

49.61 

252  „ 

^7.40  ^_ 

16.3 

19.9 
29.8 

35.3 

33-3 

19 
20 

38.92  7^ 
39-73  «' 

S.o'7 
3.9" 

49.85  It 
50.11  ^"^ 

24.1  " 

22.7 ';[ 

17.68  ^* 
17.99  ^' 

15.7    t 
15.6     ' 

May  9.8 

5341  t. 

31.3 

20 

40.61  88 

3-4    ^ 

50.40  ^^^ 

21.1  '<* 

19-3 

^^•33  3;^ 
18.69  ^ 

16.1     5 

19.8 

5374  ,] 

293 

20 

4^  52  9' 

3.4    ° 

50.71  ^l 

17.0    9 

34 

20 

93 

7 

32 

»9 

37 

»4 

29.8 

5408 

27.3 

_  0 

42.45  „. 

4-'  ., 

51-03 

17.4 

19.06 

18.4 

June  8.7 

54-42 1: 

25.5 

18 

43-36  9« 

5-4    ^ 

5'-35  11 

'5-4    ° 

19.43  3J 

20.3  *9 

18.7 

54-76  34 

23.8 

17 

44-"!! 

7-^Jt 

51.67  3^ 

13.4  '° 

19.79  3^ 

22.5  " 

28.7 

55-08  f 

22.4 

14 

80 
45.02    ^° 

9-5    ^ 

51.97  f 

n.4'° 

20.13  34 

25.0  'i 

July  8.6 

55.39  ^8 

21.2 

12 
10 

45-7^  ^ 

12.2  '7 
31 

52.26  ^9 

26 

^    I    20 

9-4,8 

20.45  11 

27.8  ^8 
30 

18.6 

55-67  „ 

20.2 

46-32    - 

'5-3  ,, 

5252  „ 

7-6., 

20.73 

30.8 

28.6 

55-91     4 

19.5 

7 

46.80  48 

22.3  3° 

5='-74  !! 

5-9 

20.97  ^4 

33-9 ,: 

Aug.  7.6 

56.28  ^ 

19.1 

4 

47.15  11 

52.93  ,' 

4-4    ^ 

21.16  '9 

37.0  3» 

17.5 

19.0 

I 

47.37  " 
47.45    g 

26.1  38 

53.08    5 

3.1    f 

21.31  '5 

40.1  3' 

27-5 

56.39 '; 

19.2 

2 
4 

29.9  ^: 
38 

53.18  - 

-'« 

21.40    9 

0 

43.1  ^° 
29 

Sept.  6.5 

56-46  , 

19.6 

6 

47-39  ,„ 

33-7  „ 

53.24    , 

^•^        fi 

21.45  „ 

46.0  ,. 

16.4 

56.48  I 

20.2 

47.19  \l 

37.4  „ 

53.26    I 

0.6       ^ 

21.45  ° 

48.7  'I 

26.4 

56.46  \ 

20.9 

7 

46.87  11 

40.9  „ 

53.24    ' 

0.2       4 

21.40    5 

51.2  '5 

Oct.    6.4 

56.41     a 

21.8 

9 

46.43  tt 

44.2  33 

53.19    , 

0.0       ^ 

'21.32     ^ 

53.4  " 

16.4 

56.33 

22.7 

9 

45.88  55 

47.2  3« 

53-12    " 

0.0       ° 

21.20  *^ 

55.2  '* 

II 

9 

65 

26 

9 

I 

14 

IS 

26.3 

56.22 

23.6 

45.23  „ 

49.8  ^ 

53.03 

O.I 

21.06 

56.7 

Nov.  5.3 
15.3 

56.10  Y 
55.97  3 

24.5 
25.3 

9 

8 

44-5^  11 
43-72  79 

42.90 

42.06  f4 
83 

5^-^    6 
53-6  ll 

52.92 
52.81  " 

0.4   3 

0.9  I 

20.90  *^ 
20.73  11 

57.8  " 
58.4     ^ 

253 

55.84  ^ 

26.0 

7 

54.6  '^ 

52.69  " 

''^  I 

^^•55 ; 

58.6    I 

Dec.   5.2 

55-72 " 

11 

26.5 

5 
4 

55.1  ^ 

52.58  " 

10 

2.0  ^ 

7 

20.37 ;; 

58.4    J 

15.2 
25.2 

55.61 
55-52    9 

26.9 
27.1 

2 

4' -23  »„ 

40.43 !° 

55.0 

52.48       ^ 

52.40 ; 

''•''    7 

3.4  ; 

20.20 

20.04 1^ 

57.8 
56.7  " 

35.1 

55.45    ^ 

27.1 

0 

*7 

39.69  '4 

52.9  ^ 

52.33  ^ 

4.1  7 

19.90  '♦ 

55.2  '5 

Sec  <f,  Tan  d 

1.072      -0.3I 

4.069      +3.945 

1. 000  -0.010 

1.280 

-K>.798 

Mean  Place 

52"-874    33".92 

43'.907    22".29 

50».o89 
0.00 

i6".79 

i8».659 

31  ".02 
-0.05 

IK ^  a,  Dm  a 

0.00         +0.02 

-0.04        -0.J4 

0.00 

-0.01 

T)^  6,  Bm  *» 

+0.4 

-0.4 

1 

+0.4 

-0.4      1 

-fO.4 

-0.4 

•^0.4 

-0.4 

[Bph  xa] 


APPARENT  PLACES  OF  STARS,  1912 


473 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


B  Plsois  AastnUs. 

C  Pegasl. 

P  Octantis. 

ft  Ornls. 

Mean  Solar 

Mag.  4.2 

Mag.  3.6 

Mag.  4.3 

Mag.  2.2 

Date. 

Right 

Declina- 

RiKbt 

Declina- 

Right 

Declina- 

Right 

Declina> 

Ascension. 

tion  S. 

Aicantlon. 

tion  N. 

Ascension. 

tion  S. 

Ascension. 

tion  S. 

h      m 

0       f 

h        1 

tn 

e          • 

h       m 

0      ' 

h       m 

0       » 

22    35 

—  27  29 

•0 

22     37 

+  10  22 

22     37 

-81  50 

22     37 

-4720 

Jan.     1.2 

B 

46.42 

46.36  J 

85.8 

s 

3-i6 

14.4         / 

s 

4-99  „. 

99 

59-2  „ 

s 
24.06 

62.0 

II. I 

85-5    ^ 
84.9    J 

3.09 

7 

13.3     ,, 

4.04    95 

56-7  \l 

23-94  " 
23.86    I 

60.8  " 

59-^  !o 

21. 1 

46.32  z 

3.05 

4 

12.2   " 

3-29    " 

53.8  \\ 

311 

46.30  ] 

84.0    9 

3.03 

2 

II. I    " 

2.76    53 

50.5  33 

23.82    "^ 

57-3  '' 

Feb.  I  O.I 

46.31  \ 

82.9  " 

3.03 

0 

I  0.0 

2.46    3° 

47.0  35 

23.82    ° 

55.1  " 

5 

13 

3 

10 

5 

37 

5 

24 

20.0 

46.36 
46.44 

81.6 

306 

c. 

9-0         0 

2-4^     ,9 

43.3  ,a 

23.87     ^ 

5^-7  ,6 

Mar.   i.o 

80.1  '5 

3.12 

0 

«-^         ^ 

2-59    '! 

39.5  3^ 

23.96    ^ 

II.O 

46.56  " 

78-4  !' 

3-22 

10 

7.6         \ 

3°'    1 
3-^5   J^ 

4.51    '^ 
106 

35.7  t 

24.09  '^ 

47-4  Z 

44.6  : 

^       28 

20.9 

46.71   \l 

7<5-5  \l 

3.36 

14 

7.3  ; 

32.0  37 

28.4  36 
33 

24.27  ^ 

30.9 

46.90  w 

22 

74.6  '9 
ai 

3.53 

17 

20 

'■'; 

24.50  J 

Apr.  9.9 

47-38  ^^^ 

72-5  „ 

3.73 

7-5    , 

5-57,,, 

^5-1  ,„ 

24.78 

^6  2  ^8 

36.2  „ 

19.9 

703  " 

3.97 

24 

8.2    7 

6.80  "3 

22.1  3« 

25.09  ^' 

29.8 

47.67  \\ 

68.1  " 

4.23 

26 

9-^' 

8.18  '38 

'9-4  !! 

25.44  , 

33-7    i 

May   9.8 

47.99  ,^ 

66.0  "' 

4.52 

29 

^°-4  ^ 

9-68  !!! 

^7-^    « 

25.83  39 

31.3    4 

19.8 

48.33  l\ 

63-9  " 

4.83 

31 

12.0  '^ 

11.28 'f 

18 
15.4 

26.24  ^ 

«^  ^    21 
29.2 

35 

ao 

32 

18 

165 

13 

43 

19 

29.8 

48.68 

61.9  .a 

5.15 

13.8 

12.93   « 

I4.I        0 

26.67 

27.3       , 

June  8.7 

49.03  ^^ 

60.1  *f 

5-47 

32 

15.8  '° 

'4-61  't 

8 
13.3 

27.11  ^"^ 

25.8  "5 

18.7 

49.38  \\ 

58.5  \\ 

5.79 

32 

18.0  " 

'^•^7  \t. 

2 
13.I     ^ 

27.54  ^^ 

24.7  " 

28.7 

49.73  ;^ 

57-2    0 

6.10 

31 

^  0 

*°-3  ^^ 

'7-^7  \t 

13.5     I 

27.96  ^ 

24.0    ^ 

July  8.6 

29 

56.2  '« 

6.38 

28 

26 

22.6  '3 

aa 

^^•37  Z 

14.4    9 
13 

28.36  40 

23.7    ^ 

18.6 

5^-34  ,. 

55-S     . 

6.64 

24-8  „ 

20.73,.  a 

15.7     a 

28.72 

23.9 

28.6 

50.60  ^^ 

55.1    , 

6.87 

23 

....  ^  aa 

1 18 

^7-5 :; 

29.04   ^^ 

24.4  ; 

Aug.  7.6 

50.82  " 

550    ' 

7.06 

19 

««  «  ao 
29.0 

22.87   96 

19.8 1\ 

29.31    ^ 

25.3  ,, 

17.5 

50.99 ,; 

55-3    \ 

7.21 

15 

30.9  '9 

23.58   ^' 

22.3  J 

29.52 

26.6  '3 

28.2  'I 
18 

275 

51.11  ^\ 

55.8    5 

7.31 

10 
6 

32.6  *7 
15 

24.03   « 

25.1  '* 
29 

29.67    ^ 

9 

Sept.  6.5 

5119  , 

5^-5  ,0 

7.37 

r% 

34-1  ,, 

24-19    ,. 

28.0 

0  A 

29.76 

^""'^  10 

16.5 

51.22  ^ 

57.5    ° 

7.39 

2 

35-3  " 

2407  ^ 

3°-9    ' 

29.78     ' 

3^-9  \l 

26.4 

51.20  ^ 

58.6 

7.38 

I 

36.3  '° 

23.67    4 
=30'    89 

22.12       ^ 

33-8  \l 
364  '! 

29.74    ; 
29.66     ^ 

33-9    ^ 

Oct.    6.4 

51.15-  ; 

59.7 

7.34 

4 

37-^    6 
37.7    * 

35-9  Z 

16.4 

51.06  ^ 

60.9" 

7.27 

7 

38.7  '3 

29.53  ^^ 

37.8  ^9 

XI 

la 

10 

3 

109 

>9 

17 

16 

26.3 

50.95  ,, 

62.1 

7.17 

38.0 

2^°3,_ 

40.6 

29.36 

394  ^^ 

Nov.  5.3 

50.82     3 

63.2  " 

7.06 

IX 

38.0    ° 

19.78 

42.0 '4 

29.17  '^ 

40.8    4 

153 

50.68  '4 

64.1     I 

6.95 

IX 

37-9    ' 

'^•^3     ^^ 

42.9    , 

28.96  ^' 

41.9  " 

253 

50.54  \\ 

64.8    7 

6.83 

12 

37-5   ; 

'7-^3   to 

43.1     \ 

28.75  11 

42.6    7 

Dec.   5.2 

50.41  ;^ 

65.3    ' 

6.72 

IX 

37.0    * 

'5-64   ^^ 

42.7  .„ 

28.55     ° 

42.9    ^ 

12 

3 

II 

7 

133 

10 

19 

2 

152 

50.29 

65.6 

6.61 

0X 

3^  3    „ 

^"^•^^  122 

lot  "> 

40.1 

28.36 

42.7    ^ 

25.2 

50.19 '° 

65.6    ^ 

6.52 

9 

35-4    ' 

13.09"' 

28.19  ^ 

42.2  ,x 

35-2 

8 
50.11 

65.4    ' 

6.44 

8 

10 

34-4 

12.02  ^^7i  37.9  22 

28.05  ^^ 

41.2  ^^ 

Sec  <J,  Tan  6 

1. 127        -0.521 

1. 01 7      40.183 

7.048       -6.977 

1.476       -1.085 

Mean  Place 

47'.432     li".oi 

4».368     i7".98 

7'.388     36". 14 

25-.059    42".65 

D>  a,  D«  a 

0.00         40.03 

0.00         -0.0 1 

40.07         40.44 

40.0I              40.07 

D^  d,  D«  6 

40.4 

-0.4       1 

40.4 

-0.4      1 

40.4 

-0.4            1 

40.4 

-0.4 

[Epb  la] 
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Mean  Sol&r 
Date. 


Jan.  1 .2 
II. I 

21. 1 

31. 1 
Feb.  I  O.I 

20.0 

Mar.   I  .o 

II.O 

20.9 
30.9 

Apr.  9.9 
19.9 
29.8 

May  9.8 
19.8 

29.8 

June  8.7 

18.7 

28.7 

July  8.6 

18.6 

28.6 

Aug.  7.6 

17.5 
27.5 

Sept.  6.5 
16.5 
26.4 

Oct.  6.4 
16.4 

26.3 
Nov.  5.3 

15.3 

25.3 
Dec.  5.2 

15.2 
25.2 

35.2 


Sec  6,  Tan<J 
Mean  Place 


Tf  Pegasi. 

Mag.  3.1 


Right 
Ascension. 


h       m 
22     38 


51.07 

50.97 
50.89 

50.83 

50.81 

50.83 
50.88 

50.97 
51-10 
51.28 

51.50 
51.76 
52.05 

52.36 
52.69 


10 

8 
6 

2 
2 

5 

9 

13 
18 

22 

26 
29 

31 
33 
35 


35 
34 


5304 

53.39 

53.73  ,_ 
54.06  II 

54.36  30 
27 

54.63  ,, 
54.86  ^3 

55.05  '^ 
55.20 

55.30 


15 
10 

6 


55.36 
55.37 

55.34 
55.28 

55.19 

55.07 
54.94 
54.79 
54.64 
54.49 

54.35 
54.22 

54.11 


3 
6 

9 
12 


Declina- 
tion N. 


+  2945 


40.4 

38.9 
37.2 
35.3 
33.3 

31.3 

29.4 
27.8 

26.4 
25.3 

24.6 

24.4 

24.7 

25.4 
26.5 

28.0 
30.0 
32.2 

34.7 
37.3 

40.1 

430 

45.8 
48.6 

51.3 

53.8 
56.1 
58.2 
60.0 
61.4 

62.5 

63.3 

63.7 
63.8 

63.5 

62.8 
61.7 
60.4 


15 

17 

19 
20 

20 

19 
16 

14 
IX 

7 

2 

3 

7 
II 

15 

20 

22 

25 
26 

28 

29 
28 

28 

27 
25 

23 
21 
18 

14 
II 

8 

4 
I 

3 
7 

II 
13 


1. 152        -K>.572 
52».520    38".2i 


-0.01 
-10.4 


-0.04 
-0.3 


A.  Pegasl. 
Mag.  4.1 


Right 
Ascension. 


h      m 
22     42 


s 


6.12* 
6.03 

5.96 
5.92 
5.90 

592 

5.97 
6.06 

6.19 

6.36 


9 

7 

4 

2 

2 

5 

9 

13 

17 
21 

6.57 
6.81  ^4 

m  r^^    28 
7.09 

7.39 
7.71 


8.04 
8.38 
8.71 

9.03 
9.32 


30 
32 

33 


34 
33 
32 
29 

27 

9-59  ,, 
9.82  II 

20.02 

20.17 

20.27 


20 

15 
xo 

7 


20.34 
20.36 
20.34 
20.29 
20.21 


2 
2 

5 
8 

10 


12 


20.11 
19.99 
19.86  '3 

19.73  ^^ 

19.60  '3 

13 

19.47 
19.36 


19.26 


II 
10 


Declina- 
tion N. 


+  23     5 

n 
6S.7 
67.3    '^ 

64.2  '^ 
17 

17 


62.5 

60.8 

59.3 
58.0 

57.0 
56.3 

56.0 
56.0 

56.5 

57.3 
58.6 


15 

13 
10 

7 
3 

o 

5 
8 

13 

17 
60.3 

62.2  '9 

64.4  " 
66.8  '^ 

71.9 

74.6 

77.2 

79.7 
82.1     ^4 

22 

86.3  "° 
88.0  '7 

89.4  '^ 
90.6 


27 
26 

25 


12 
8 


91.4 
92.0 
92.2 
92.2 
91.8 

91. 1 
90.1 
88.9 


6 

2 
o 

4 
7 

10 
12 


1.087       40.426 
17".448     68".28 


0.00         -0.03 
-K>.4  -0.3 

[Bph  lal 


€  Qrois. 

Mag.  3.7 


Right  DecUna- 

Ascension.        tion  S. 


h   m 
22  43 


3.68 

3.54 
3.44 

3.38 

3.36 

3.39 
3.47 

3.61 
3.79 

4.02 


14 

10 
6 


8 

14 
18 

23 
29 


33 
37 
41 


4.31 
4.64 

5.01 
5.42 

6.32 
6.78 

7.25 
7.70 

8,13 


8.52 
8.87 
9.16 

9.39 
9.56 

9.66 
9.69 
9.66 

9.56 
9.41 

9.22 
9.01 
8.78 

8.54 
8.31 

8.09 

7.89 
7.72 


46 

47 
45 
43 
39 


35 

29 

23 

17 
10 

3 

3 
10 

15 
19 

21 

23 

24 

23 
22 

20 

17 


-5146 

M 

67.4 
66.0  ^^ 

64.3  '' 
62.2   " 

59.8   ^^ 


57-2 
54.4 

51.4 
48.4 

45.4 

42.4 
39.6 
36.9 

34.4 
32.2 

30.4 
29.0 

27.9 

27.3 
27.1 

27.3 
28.0 

29.1 

30.6 

32.3 

34.3 

36.4 
38.6 

40.8 

42.8 

44.6 

46.1 

47.2 

47.9 
48.2 

48.1 

47.4 
46.3 


26 

28 
30 
30 
30 
30 

28 

27 
25 
22 

18 

14 

II 

6 

2 
2 

7 
II 

15 

17 
20 

21 
22 
22 
20 
18 

15 
II 

7 

3 
I 

7 
II 


1. 616   -1.270 
i4'.643  47".x6 


.K>.01 

-^0.4 


40.08 
-0.3 


r  A^uarll. 

Mag.  4.a 


Right 
Ascension. 


h      m 
22    44 


B 

55.06 
55.00 
54.96 
54.94 
54.94 


6 
4 

2 

o 


10 


54.98 
55.04 
55.14 

55.44  ^^ 

55.88  It 
56.14 
56.43 
56.74 


26 

29 
31 
33 


57.07 
57.40 

57.74 


33 
34 


58.06  3^ 
5^-36  II 

58.64 
58.88  ^* 

59.09  ]l 

59.26  '7 
59.38  " 


59.46 
59.50 
59.49 
59.45 
59.39 

59.30 

59.19 
59.08 

58.96 
58.85 

58.74 
58.65 
58.58 


8 

4 
I 

4 
6 


II 
II 
12 
II 
II 

9 
7 


Declina- 
tion S. 


-14  3 


37  i 
37.3 
37.3 
37.2 

36.9 

36.5 
35.8 
34.8 

33.7 
32.4 

30.9 
29.2 

27.3 
25.4 
23.4 

21.4 

9.4 
7.5 
5.8 
4-2 

2.9 
1.8 

I.O 

0.4 

O.I 
O.I 

0.2 
0.6 

1.2 

1.8 

2.5 

3.3 
4.0 

4.7 

5-3 

5.8 
6.2 

6.5 


2 
o 
I 

3 

4 

7 
10 

XI 

13 
15 

17 

»9 

19 
20 

20 

20 

19 
17 
16 

13 

II 
8 
6 

3 
o 

I 

4 
6 

6 
7 

8 

7 

7 
6 

5 

4 
3 


1. 03 1 
56'.o6i 


-0.250 
26".i7 


o.Oo 
+0.4 


•KX02 
-0.3 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


/i  Pegul. 

2  Cephei. 

A. 

pindi. 

Mag.  3.7 

Mag.  3.7 

Mag.  3.8 

Mag.  6.1 

Mean  Solar 

Date. 

RiRht 

Declina- 

Rifht 

Declina- 

Right 

Declina- 

Right 

Declina- 

Ascension. 

tion  N. 

Ascension. 

UonN. 

Ascension. 

tion  S. 

Ascension. 

tion  S. 

h       m 

e         • 

h       m 

e         t 

h       ] 

en 

0 

* 

h       m 

P           r 

22    45 

+  24    7 

22     46 

+  6543 

22     48 

-   8 

2 

22     48 

-7032 

mm 

Jan.    1.2 

s 

4396  ^^ 

72.9  „ 

29.75   .g 

29.37 ;. 

83.6  '^ 

8 
0.45 

62.3 

31.76 

WW 

II. I 

43.86  '^ 

71.6  '3 

0.38 

7 

62.7 

4 

31.40  ^^ 

59-4    ° 

21. 1 

43-79    I 

70.0  '^ 

29.04  l^ 

81.5" 

2  C 

0.34 

4 

63.0 

3 

3I.II   '^ 

57° ; 

311 

43.74    I 

68.3  ]l 

28.77  '^ 

79.0  ^s 

762  ll 

0.32 

2 

63.2 

2 

30.90 

54.1  '' 

Feb.  I  O.I 

43.72    I 

66.6  '7 

28.58  '9 

0.32 

0 

63.2 

0 

30.79  " 

50.9  f 

X 

'7 

I J 

30 

3 

I 

2 

34 

20.0 

43-73    , 

64.9  ,. 

28.47 , 

73-2  „ 

0.35 

6 

63.1 

30.77      « 

47.5  „ 

Mar.  i.o 

43-78    5 

634    f 

28.46 ' 

70.2  3 

0.41 

62.8 

3 

30.85      ° 

44-0  35 

II.O 

43-87  ,^ 

62.0  '4 

28.73  ll 

67.2 11 

644  '^ 

0.50 

9 

62.3 

5 
0 

31.03 ; 

4°-4  ^' 

2I.O 

44.00  ^l 

60.9  " 

0.63 

13 

61.5 

8 

31.30 ' 

36.8  3« 

30.9 

44.16  f 

60.1     * 

29.00  ^7 

6^-9  0 

0.79 

16 

60.5 

10 

31.67^'' 

33-3  , 

21 

4 

30 

20 

19 

13 

45 

34 

Apr.  9.9 

44-37  ,, 

59-7    „ 

^936  ^^ 

59-9 ,, 

58.3 ; 

0.98 

59.2 

32.12 

29.9  ,, 

19.9 

44-61  'I 

59.7    ° 

29.80  44 

I.2I 

23 

57.8 

14 

32.66  54 

26.8  3' 

29.8 

44.89  'I 

60.1     4 

30.30  5° 

57.2  " 

1.47 

26 

56.1 

17 

33.27  ^' 

23.9  \\ 

May  9.8 

45i9„ 

61.0    9 

30.85  55 

56.8  4 

1.76 

29 

54.3 

18 

33.94 1! 

21-4  \\ 

19.8 

4551  ' 
33 

62.2  " 

16 

3^-44^ 

56.9 ; 

2.06 

30 
32 

52.4 

19 
20 

34-66  7^ 

76 

19.3  " 
'7 

29.8 

4584  „ 

^3-8  ,„ 

32.04 
33.22  5° 

57-6 

2.38 

50.4 

35.42 

17.6  „ 

June  8.7 

46.18  34 

65.7  '' 

58.8  11 
60.6" 

2.71 

33 

48.4 

20 

36.19 " 

16.5  " 

18.7 

46.52  ^t 

^7-9  " 

3.03 

32 

46.4 

20 

36.96  77 

15.8    7 

28.7 

46.84  \' 

70.3  ,t 

33.76  54 

62.9 11 

3.35 

32 

44.5 

19 

37.71 75 

^5-7    ' 

July  8.7 

47- H  1° 

72-8  I' 

34-26  f° 

65.6  \l 

3.65 

30 

42.8 

17 

38.42  7' 

l6.t     4 

ay 

27 

44 

31 

27 

16 

65 

9 

18.6 

47-41  ,, 

75.5  „ 

34.70 

68.7 

3.92 

41.2 

39-07  ,„ 

^70  ,^ 

28.6 

47.65  '* 

78-2    6 

35  07  37 

72.0^^ 

75.6  3^ 

IT 

4.16 

24 

39.8 

14 

39-65  ^f 

^8-4    8 

Aug.  7.6 

47.85  '° 

80.8  '^ 

35.36     9 

4.37 

21 
16 

38.6 

12 

40.14  ■*' 
4°-52  38 

20.2  '8 

17-5 

48.00  '5 

«3-3  'i 

35.57  ,, 

79.3  :^ 

4.53 

37.7 

9 
6 

"•3  " 

27.5 

48.11  " 

857    t 

35.69  " 

83.0^7 

4.65 

12 

37.1 

40.78  ^^ 

24-7  ^! 

6 

23 

4 

37 

8 

4 

14 

»7 

Sept.  6.5 

48.17 

88.0 

35-73    . 

90.3; 

4.73 

36.7 

40.92 

27-4    „ 
30-2 

16.5 

48.19  " 

90°  .a 

35-68    5 

4.77 

4 

36.5 

2 

40.93    ' 

26.4 

48.18  ' 

91.8 

35-56  " 

93.7 1* 

4.77 

0 

36.5 

0 

40.83    ° 

32.9     7 

Oct.   6.4 

48.14  * 

93.3  ,' 

35.36  11 
35.10  '; 

^■^lo 

4-74 

3 
6 

36.7 

2 

40.62  ^' 

35-5    ' 

16.4 

48.06  * 

94.6  '3 

99.8  2 

4.68 

37.1 

4 

40.30  3^ 

37-9  ,, 

10 

9 

33 

25 

9 

5 

41- 

21 

26.4 

47-96 

95-5    , 

34.77  „ 

102.3 

4.59 

yj'^ 

^ 

39.89  ,_ 

4°°  ,fi 
41.6    « 

Nov.  5.3 

47.84  " 

96.1    « 

3440  37 

104.4  ,1 
106.0  '* 

4.49 

10 

38.1 

5 
6 

39.42  *7 

153 

47.71  ;3 

96.4    ^ 

34-00  * 

4-38 

1 1 

38.7 

38-91  ^' 

42.7  " 
43-3    „ 

25.3 

47.58  3 

96.4    ° 

33.57  ll 

107.0  '« 

4.27 

1 1 

39.4 

7 

38-38  " 

Dec.  5.2 

47-44    " 

96.0    ^ 

33.12  y 

107.5    , 

4.16 

II 

40.0 

0 

37-85  " 

43.3    I 

12 

7 

44 

I 

10 

6 

51 

6 

15-2 

47-32 

95.3    „ 

32.68 

107.4       « 

106.6       ^ 

T  ^9 

4.06 

40.6 

37.34     ,, 

42-7  „ 

25.2 

47.20  " 

94-4  ,; 

32.25    ^-^ 

3.97 

9 

41. 1 

5 

36.87  47 

41-5  \l 

35-2 

47.10  " 

93.2 

31.84^^ 

105.3  ^ 

3-90 

7 

41.6 

5 

36.45  ^' 

39-8  '7 

Sec<f,Tanrf 

1.096           40.448 

2.434             +2.219 

1. 010      -0.14 

.1 

3.002       -2.831 

Mean  Place 

45"-283    72".oo 

32«.669    74"-47 
-0.02         -0.14 

i'.458    53"-22 

32-.870    38".72 

D^a,  D«a 

0.00        -0.03 

0.00         +0.01 

40.02         +0.18 

D^  ^,  Dm  6 

+0.4 

-0.3         1 

+0.4 

-0.3        1 

+0.4 

-0.3 

+0.4 

-0-3 

[Eph  za] 
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6  Aqoarii. 

a  Piscis  AustnOis. 

0  Andromedse. 

/^Pegasi. 

" 

Mag.  3.5 

Mag.  1.3 

Mag.  3.6 

Var.  2.2-2.7 

Mean  Solar 

Date. 

Right 

Declina- 

Ri|?ht 

Declina* 

Right 

Declina- 

Right 

Declina- 

Ascension. 

tion  S. 

Ascension. 

tion  S. 

Ascension. 

tion  N. 

Ascension. 

Uon  N. 

h       m 

« 

• 

h       m 

0             « 

h        m 

• 

1 
h        m               •       • 

22    49 

-16 

ft 

17 

22     52 

-30    5 

22    57 

+  41  50 

99 

22    59     +2736 

Jan.     1.2 

s 

57.92  , 

32.1 

s 

46.48     \ 
46.42 

35-5    ^ 

s 

50.54      . 
50.38  ^ 

76.6 

s 
29.08 

21-4  . 

II. I 

57.85  I 

32.2 

I 

35-1    , 

75- »  \l 

28.97   "     20.0  '-* 

21. 1 

57.80    5 

32.1 

I 

34-4 ,; 

50.25   ^ 

73.2    9 

28.88     9 

18.5     5 

31.1 

57.78    ' 

31.9 

2 

46.39      , 

33.4    ° 

50.15   ^^ 

71.1  " 

28.81     7 

16.8  'I 

Feb.  I  O.I 

57.78    ° 

31.5 

4 

46.38 

32-2  " 

50.08     7 

68.8  ="3 

28.78     3     15.0  >^ 

3 

6 

3 

14 

2 

23 

I                18 

20.0 

57.81 
57.87    I 

30.9 

46.41 
46.47  ,J 

30.8  „ 

50.06 

66.5 

28.77        i  13.2 

Mar.   I  .o 

30.0 

9 

^9-^    I 

50.08      ^ 

^4-1  \\ 

28.80    3,  1 1.5  ^7 

II.O 

57.96    I 

29.0 

10 

46.57  ^ 

27.2     ^ 

50.15    ,^ 

^^•9  " 

28.88     ®  1     9.9  '^ 

2I.O 

58.09    3 

27.7 

13 

46.70  ^ 
46.88  '^ 

^^    ^    20 
25.2 

50.27 

59-9    ° 

28.99  "      8.6  '3 

30.9 

58-26  11 

26.3 

14 

««  ^  22 

^3-o  ^^ 

50.44  : 

58.3  '^ 

29.14^^      7.6^^ 

20 

17 

21 

23 

22 

«3 

20                 6 

Apr.   9.9 

58.46     ^, 

24.6 

18 

47.09 

20.7 

50.66  ^ 
50.92  ^^^ 

57.0 

29.34  ,,  1     7.0     ^ 

19.9 

58.69    11 

22.8 

47.34  ,^ 

18.4  ^3 

56.2     * 

29.58  ^4  1    6.8    "" 

29.8 

58.95    ll 

20.9 

19 

47.62  ^^ 

16.I  =^3 

51.23^' 

55.8    * 

29.85^7      7.0    ^ 

May  9.8 

5924     ,^ 

18.9 

20 

47.93  :' 

13.8  ='3 

51.57  ^^ 

55-9    , 

30.15  \    ;    7.7  ,^ 

19.8 

59.55    ^ 

16.8 

21 

48.27  ^X 

II.6" 

51.94  ^^ 

56.6    7 

30.47^'      8.8" 

33 

20 

35 

21 

38 

13 

34               14 

29.8 

59.88 

14.8 

48.62 

9-5  _ 

52.32 

57.8      . 

30.81         1  10.2 

June  8.7 

60.22  ^^ 

12.8 

20 

48.98  ^^ 

7.6  '9 

52.71  ^t 

59-4  '* 

31.16  3^     I2.0 

18.7 

60.55  11 

II.O 

18 

49.34  \^ 

6.0  •<* 

53.09  ^^ 

^'•4  ^! 

31.50^^     I4.I   " 

28.7 

60.87  32 

9.2 

18 

49.69  35 

4.6  '4 

53.46  37 

63.8  ^4 

31.83  ^^ 

^6-5 :: 

July  8.7 

61.18^' 

7-7 

15 

50.03  ^^ 

3.6    _ 

53.80  34 

66.5  '7 

32-14^^ 

19.1 '! 

29 

12 

31 

7 

31 

29 

29 

27 

18.6 

61.47 

6.5 

5^-34  ,« 

2-9     , 

54"  „ 

*^9-4  ,„ 

32-43  ,, 

21.8 

28.6 

61.72  ^5 

5.5 

10 

50.62  ^« 

^•5    t 

54.38    7 

72.4  3° 

32.68  ^5 

^4-5  !I 

Aug.  7.6 

61.93  'I 

4.7 

8 

50.85  ^^ 

2.5    ° 

54.60  " 

75.6  f. 

32.89  ^' 

27.3  ! 

17.5 

62.10  '7 

4-3 

4 

51.04  '9 

'•«    \ 

54.78 '! 

78.8  f 

33.06    7 

30.0  ^7 

27.5 

62.23  ^^ 

4-1 

2 

51.19  '5 

3-4    ' 

54.91  \ 

81.9  3' 

33.19    \ 

3^-6  ,! 

9 

I 

10 

9 

7 

3» 

8 

24 

Sept.  6.5 

62.32 

4-2 

51.29     ^ 

4-3  „ 

54.98 

85.0 

33.27      . 

35.0 

16.5 

62.36    ^ 

4-5 

3 

51.33     ^ 

5•'^ 

55.01  \ 

87.9  ^' 

33.31     ^ 

37=^    0 

26.4 

62.36    ° 

5.0 

5 

6 
0 

51.33     ^ 

6.7  '3 

54.99  , 
54.93  ,^ 

9°-^^I 

33.31     ^ 

4I.O  ,, 

Oct.    6.4 

62.33  ; 

5.6 

51.29     \ 
51.21     ^ 

8.0 '3 

93.0  ^* 

33.27     \ 

16.4 

62.26  ' 

6.4 

8 

9-4  't 

54.83  ^° 

^e.     »      21 
95.1 

33.20     7 

42.4  •* 

9 

8 

10 

13 

13 

17 

9 

12 

26.4 

62.17 

7.2 

f\ 

51. II 

'°-7  ., 

5470 

96.8 

33.11 

43.6       _ 

Nov.  5.3 

62.07  '° 

8.0 

8 

a 

50.99  '" 

54.55 1^ 

9^-^  lo 

1 1 
33.00 

44.4       \ 

15.3 

61.96  " 

8.8 

0 

8 

50.85  \\ 

13.0  •' 
13.8    ^ 
14.4    , 

54.38  7 
54.20  ^ 

99.2  '\ 

32.87  ^ 

44.9      ^ 

25.3 

61.84 " 

9.6 

50.71   \\ 

99.7  ; 

32.74  ,\ 

45.0       ' 

Dec.   5.2 

61.72  '^ 

10.2 

6 

50.58  '3 

54.01  '^ 

99.8  ' 

32.60  '4 

44.8       \ 

tl 

5 

13 

3 

18 

4 

»4 

5 

15.2 

61.61 

10.7 

50.45  ,, 

14-7    ^ 

53.83 
5^-^5  7 

994    ^ 

32.46 

44.3     _ 

25.2 

61.52     9 
61.44    * 

II. I 

4 

50.33 '; 

14-7    . 

98.5  ,^ 

32.34         43.4    ^ 
12              12 
32.22        1 42.2 

35.2 

11.3 

>2 

50.24  9 

14-5    ' 

53.48  '7 

97.2  '3 

Sec  (J,  Tan  6 

1.042              -0.2^ 

1. 156  -0.579 

1-343       -K>.896 

I.I  28       "»o.523 

Mean  Place 

58-.875     2o".58     | 

47'-444     20".09 

52».i43     7o".i6 

30-.382     i8".78 

DV  a,  D«  a 

0.00         +0.0: 

\ 

0.00         -1-0.04 

-0.0 1         -0.06 

0.00         -0.03 

D^  c),  D*.  f) 

+0.4           -0.3 

■K).4           -0.3 

+0.4           -0.3 

+0.4           -0.3 

f 

£pb  18] 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 

a  Pegasi. 

Mag.  2.6 

66  Pegasi. 

Mag.  4.7 

0*  Aqoarii. 

Mag.  3.8 

n  Cephei. 

Mag.  4.6 

Date. 

Right 
Ascention. 

Declli 
tion  I 

la- 

9 

Right 
Aacention. 

Declina- 
tion N. 

Right 
AicenaioD 

Daelin*- 
tionS. 

Right 
Aecention. 

Declina- 
tion N. 

h       m 

e 

h       m 

0        • 

h       m 

0 

t 

h       m 

0        » 

23      0 

+  1443 

23      2 

+  855 

23    4 

-21  , 

38 

23    4 

+  74  54 

Jan.    1.2 

21.44     ^ 

52.4 

V    w 

33.18 
33.10 

33.03  ; 
32.99  ^ 

58.7  „ 

s 
44.53     8 

44-45    g 
44-39    ^ 
44-35    Z 

74.1 

^'•5^  ^0 

55.0 

II. 2 
21. 1 

31. 1 

21.35  ; 
21.28  ' 
21.24  ^ 

51.3 
50.1 

48.8 

I  I 
12 

57-8  1 
56.8  '° 

55.8  '^ 

74.0 
73.8 
73.3 

I 
2 

5 
8 

9 

60.89  ^ 

60.26  ^3 
59.72  54 

49-6    3 

Feb.  I  O.I 

21.22 
0 

47.6 

12 
12 

32.97  J 

54.9    ^ 

44-33    J 

72.5 

59.30  ^g 

46-9  Z 

^                 20.0 

Mar.   i.o 

21.22 
21.26  \ 

21.34  ^\ 

46.4 
45.4 

10 
8 

6 

32.98 
33.02  ^ 

54-1    , 
53.4    I 

44-34    . 
44-39    I 
44-47  „ 

71.6 
70.4 

12 

*     A 

59.02 
58.89  ^3 

44.0 

'^I 

40.9  ^, 

II. o 

44.6 

33.09  J 

52.9    5 

69.0 

14 
16 

18 
19 

5«-9'  ,8 
59.09  ^^ 

37-8  3^ 

2I.O 

21.45 

44.0 

33.20  \ 

52.7    I 

44-58 

67.4 

34-8  3° 

30.9 

21.60^5 
18 

43.7 

3 

I 

33.34  ,^ 

''••^    I 

44-73  \l 

65.6 

59-43  ^4 

32.1  ^7 

24 

Apr.  9.9 

21.78 

90 

43.8 

A 

33.52 

53.0 

44-92 

63.7 

/%    V 

61.22  7^ 

62.02  ^° 

62.87  J 
89 

^9-7  „ 

19.9 

29.9 
May  9.8 

19.8 

22.00  '^ 
22.26  ^f 

22.84  ^ 
32 

44.2 

44.9 
46.0 

47.4 

4 

7 
II 

14 
17 

33.74 
33.99  ^^ 
34.27  'J 
34.57  Z 

53-7  ,„ 
54.7  ^ 

56°    6 
57-6  Is 

45-41  ^ 
45-70  »9 
46.01  3' 
33 

61.6 

59.5 
57.3 
55.1 

21 
21 
22 
22 
22 

27.7  ^° 
26.2  '5 

253  ' 
25.0    5 

29.8 

June  8.7 

18.7 

28.7 

July  8.7 

23.16 
23.49  ^^ 
23.82  33 
24.14  32 

27 

49.1 

51. 1 
53.2 
55.5 
57.8 

20 
21 
23 
23 
24 

3489 

35-21  3a 
35.53  \. 

36.15  l^ 

59-4  ,„ 

61.3  '9 

63.4  " 
65.6  " 

67.9  "' 

22 

46-34  ,^ 
46.68  34 
47.02  34 
47-36  34 

47-68  3^ 
30 

52.9 
50.9 
49.0 

47.4 
46.0 

20 

19 
16 

14 
12 

^3.76  ^^ 

64.65  ll 
65.52  \l 

66.35  ll 
^7-^8 

25.3  g 
26.1    * 

29-4 ,: 

3'-«  2I 

18.6 

28.6 

Aug.  7.6 

17.6 

27-5 

24.71 

24.95   ^^ 
25.16 

25.33  ; 

25.46  '3 

60.2 
62.5 
64.8 
66.9 
68.9 

23 

23 
21 
20 

17 

36.42  ,^ 

36.67  '^ 
36.88  " 

37.05  w 

37.18  »3 
9 

70.1 

72.2 

70.0 

77.7    '7 
14 

47-98 

48-25  \\ 
48.48  '3 

48.67  '' 

48.82  '5 
11 

44.8 
44.0 

43.5 
43.3 
43.4 

8 

5 

2 

I 
4 

67.79  ^« 
68.37  58 

68.84  "^^ 
69.18  34 

69.40  " 
9 

34-6 
37-8  3» 
41.2  34 

44-95^ 

Sept.  6.5 
16.5 
26.4 

Oct.    6.4 
16.4 

25.55  . 

25.59  ; 
25.60 

25.57  I 
25.52  I 

70.6 
72.1 

73.4 
74.5 
75.3 

15 

13 
II 

8 

5 

3727 
37.32     5 

37-33    ' 
37.31    ^ 
37.26    1 

79-»  „ 
80.3  •=* 

81.3  '° 
82.0    7 

82.5    I 

4893     , 

48.99    \ 
49.00 

48-97    \ 
48.92     5 

43.8 
44.4 

45-2 
46.1 

47.1 

6 
8 

9 
10 

II 

69.49     , 
69.46  ^2 
69.30  \l 
69.02  ^^ 

68.63  ^^ 
49 

5'-5  ,8 

56-3  S 
60.0  37 

63.6  36 

66.933 
29 

26.4 
Nov.  5.3 

15.3 

25.3 
Dec.   5.3 

^5-44  ,^ 
25.34    ° 
25.23  " 
25.12 

25.01  " 

75.8 

76.1 

76.2 

76.0 

75.6 

3 
I 

2 

4 
6 

37.18 

37-09    ' 

36.99    ° 
36.88  " 

82.8 
82.9        ' 
82.8        ' 

82.5     3 

82.0    5 
6 

48.84  „ 

48-73 
48.62  " 

48-50  " 

48-38  \\ 

48.2 

49.3 

50.3 

51. 1 
51.8 

II 

10 

8 

7 
5 

68.14    ^ 
67.56  5» 
66.91  ^5 
66.20  7' 

65.46  7^ 

77 

69.8 
72.3  '^ 

74-3  !° 

75.9  ^ 
76.8       9 

.3 

15.2 
25.2 

35.2 

24.90 

24.79 
24.70    ^ 

75.0 
74.1 

73.1 

0 
10 

36.67  ,„ 
36.57  '° 
36.48    ' 

81.4     « 

80.6  ® 

79.7  ^ 

48.26 
48.16  '° 
48.06  "* 

52.3 
52.6 

52.7 

3 
I 

64.69 
63.94  J^ 
63.21  73 

77.1 

76.8  3 
76.0    * 

Sec  rf,  Tan  6 

1.034      +0.263 

I.OI2          +0.157 

1.076      -0.397 

3.843       •♦3-7IO 

Mean  Place 

22'.57i     53".74 

34».238     61  ".92 

45'.366    61  ".20 

65«.738     4r'.86 

D'^  a,  D«a  a 

0.00         -0.02 

0.00         -0.0 1 

40.01          •K).03 

-0.02         -0.24 

D^  cJ,  D«  6 

+0.4 

-0.3 

+0.4 

-0.2 

+0.4 

-0.2 

1 

+0.4 

-0.2 

[Eph  12] 
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APPAEENT  PLACES  OF  STARS,  1912. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


t  GnUs. 

69  Pesasi. 

6  Cassiop.  (Heis). 

^  Aqnaxli. 

Mean  Solar 

Mag.  4.1 

Mag.  5.2 

Mag.  5.6 

Mag.  4.4 

Date. 

Right 

Declina- 

Right 

Declina- 

Right 

Dedina- 

Right 

Declina- 

Ascension. 

tion  S. 

Ascension. 

tion  N. 

Ascension. 

UonN. 

Ascension. 

tion  S. 

h      m 

e          * 

h     m 

0       > 

h     m 

0        t 

h      m 

•      » 

23    5 

-45  43 

23    7 

+    814 

23    8 

+  5640 

If 

23    9 

-  631 

Jan.     1.2 

s 

22.14 

44°  ,„ 

s 

1655  „ 

28.3 

s 

60.44  ^ 

67.3 

s 

45.02 

33-0 

1 1.2 

22.01  ^ 

43.0    ° 

16.47  ! 

27.4     I 

60.18  ^^ 

65-9  It 

44.94         ° 

33-4  : 

21. 1 

21.90  " 

41.7  \l 

16.40  ' 

^^•5  ,0 

59.95  "11 

64.0  11 

44.88         ^ 

33-8    \ 

31. 1 

21.83  I 

4°°  1 

16.36  4 

25.5  'I 

59.76  9 

61.8  " 

44.84        t 

34-1    f 

Feb.  I  O.I 

21.79  ^ 

38°  1° 

X6.34  " 

24.6    9 

59.62  '4 

26 

59-2 

44.82          ^ 

34-2 

0 

23 

0 

8 

8 

27 

I 

I 

20.0 

21.79  , 

35-7  „ 

16-34    _ 

23.8 

^3-2    . 

59.54     ^ 

5^-5  ,« 

44.83         , 

34- »     , 

Mar.   i.o 

21.83  ^ 

33-2    5 

16.37    t 

59.52 

53.7  ! 

44.87         ^ 

33-9    . 

II.O 

21.92    ^ 

30-5  '! 

16.44  ,^ 

22.8    4 

59.57  ,^ 

5»-°  ^I 

44.94  _; 

33-4    , 

2I.O 

22.06  '^ 

22-24  l^ 

27.6  11 

^^•54    ! 

22.6    * 

59-69  " 

-^•4    t 

45.04  ,° 

32.7    ' 

30.9 

24.7  '' 

16.68  '1 

22.7    1" 

59.89  '° 

46.1  ="3 

45.18 '4 .31.8  9 

23 

29 

18 

3 

26 

19 

17  1                 12 

Apr.  9.9 

22.47 

21.8 

16.86 

23.0 

^•'5  „ 

44-2  _ 

45-35  ,. 

30.6 

19.9 

27 
22.74  J, 

I6.I  ="8 

26 

'3-5  ,° 

17.08  " 

23.7    7 

60.48  33 

42-8    0 

45.56  " 

29.2  1^ 

29.9 

23.06  ^^ 

17.32  11 

24.8 

60.87  ^' 

41.8  '« 

45-81  11 

^7-6    8 

May  9.8 

23.41  11 

^7-6^  1 

26.1  '3 

61.3043 

41.4    * 

46.08  '7 

25.8  •* 

19.8 

23.79  ] 

II. I  *4 

17.90  ^° 

27.6  '5 

61.76  46 

I 
41.5 

46.38  3° 

23.9  '9 

41 

21 

31 

18 

48 

7 

3» 

20 

29.8 

24.20 

90    . 

18.21 

29.4 

62.24 

42.2 

46.69 

21.9 

June  8.7 

24.62  ^^ 

7-^    ! 

18.53  ^' 

31.4  '" 

62.74  ^t 

43.4 " 

47.01  3* 

19.8  " 

18.7 

25.04  ^^ 

5-7    0 

18.86  33 

33-5 

63.22  48 

45.1  '7 

47.34 :, 

17.8  '° 

28.7 

^5-^^  !o 

4-7    6 

'^'^  Tn 

35-7 

63.69  *^   47.3  " 

47-66  3^ 

15.8  ^? 

July   8.7 

25.86  ^^ 

4'    ! 

19.48  3^ 

37-9  „ 

64.13  **  49.9  ' 

47.96  3°    14.0    » 

38 

2 

27 

22 

39;            29 

29                        17 

18.6 

26.24 

3-9    , 

^9.75 

40"  ,. 

64-52  _ 

528  „ 

48.25                 12.3 

28.6 

26.57  ^^ 

4-»    ' 

20.00  ^ 

42.2  ^« 

64.86  34 

56.0  3' 

48.51     ^^       10.8    '5 

Aug.  7.6 

26.86  ^9 

4-8    ' 

22 
20.22 

44-^    8 

65.16  3° 

59.4  ^t 

48.73"           9.5    1^ 

17.6 

27.10  ^^ 

27.28  ;^ 

5-9 

20.39  y 

*6°     6 

65.39  'I 

62.9  35 

48.91        '          8.5^° 

27-5 

7.2  '3 

20.53  4 

47-6    ! 

6555  '** :  66.4  35 

49.05    I     77    ! 

12 '      17 

9 

14 

10 

30 

10             5 

Sept.  6.5 

27.40      8.9 

20.62 
20.68  ^ 

490  ,, 

6565  ^ 

70.0 

49.15    .     7.2 
49.21           6.9    ^ 

16.5 

27.46  I 

10.8  •'' 

50.2  '^ 

6569    t'73-4^* 

26.4 

27.46 

12.8  =■** 

20.69  ' 

5X.»    ' 

65.66    3    76.733 

49.23    ^      6.8    I 

Oct.    6.4 

27.41  5 

14.8  '° 

20.67  ^ 

51.8    7 

65.58,^    79.8  3' 

49.22    '      7.0    ; 

16.4 

27.32  9 

16.8  ^° 

20.63  "^ 

52.3    * 

65.45  '1 1  82.6  ^« 

49.18    ^      7.3    ^ 

14 

19 

7 

2 

18 

24 

7                4 

26.4 

27.18 

20.3  ^'^ 

20.56 

52.5    , 

65.27 

®50  ,„ 

49.11 

7-7    , 

Nov.  5.3 

27.01  *^ 

20.47  I 

52.6    ' 

65.06    " 

870  '! 

49.02     9 

^•^  i 

15.3 

26.83    =21.6  '^ 

20.37  ^ 

52.4    \ 

64.81  ^5 

88.6  '^ 

48.92  ^ 

8.8    ^ 

25.3 

26.64 ' .  22.6 '° 
26.44  ^°  23.2 

20.26 " 

52.1    3 

64.54  11 

89.7  " 

48.82  '° 

9-5    I 

Dec.   5.3 

^^•^5 " 

51.6    5 

64.26  ^® 

90.2       ^ 

48.71  " 

10.2        i 

»9 

I 

10 

6 

29 

0 

10 

6 

15.2 

26.25  „ 

23.3     _ 

20.05  ,^ 

51.0 
50.2     J 

49.4     ® 

63.97  ,« 

90.2 

48.61 

10.8 
II.4 

25.2 

26.08  '7 
25.92  '^ 

23.0    ^ 
22.4 

19.95 '" 

63.69 '!  89.7  ,^ 

48.52     I 

35.2 

19.86  9 

63.42  ^7    88.6  " 

48.43     ^ 

1 1.9     ^ 

Sec  <5,  Tan  <5 

1.432             -1.026 

1. 010 

+0.145 

1.821      +1.521 

1.006       -0.114 

Mean  Place 

22V886     24".94 
+0.01          +0.07 

I7V58I     3i".55 

62»,5a4     56".72 

45".9i4     24".93 

D'^  a,  Dw  a 

0.00          -O.OI 

-O.OI         -0,10 

0.00             K).OI 

D,^  tJ,  D«  cJ 

+0.4 

-0.2       1 

+0.4 

-0.2        1 

+0.4 

-0,2            1 

+0.4 

-0.2 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


^  AqnarU. 

>^  TuoansD. 

X  Pisoliuii. 

y  8<mlptorl8. 

Mean  Solar 

Mag.  4.5 

Mag.  4.1 

Mag.  3.8 

Mag.  4.5 

Date. 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Ascension. 

tions. 

Aacenaion. 

tion  S. 

Ascension. 

tion  N. 

Aacenaion. 

tion  S. 

h      m 

e          » 

h       m 

0 

h       m 

0        i 

h      m 

0       » 

23     II 

-9  33 

If 

23     12 

-5842 

IP 

23     12 

+    247 

23     14 

-33    0 

It 

Jan.     1.2 

■ 

16.07  „ 

15-99    I 

70.9  ^ 

17.32  „ 

88.6 

a 
35.23     g 

35-^5    I 

59-9    a 

59.1  ! 

s 

3-74  ,0 

57-7  ^ 

II. 2 

71.3  : 

17.09  ^3 

^^-^^  * 

3.64  'I 

57-3  , 

21. 1 

15.93    I 

71.6  3 

16.90  '9 

85.3  ' 

35.09    I 

58.4    I 

3-55     I 
3.49     , 

56.6  7 

•.      31. 1 

15.89    t 

7^-7    \ 

16.76  *;J  83.1 " 

35.04  : 

577    I 

55-5  ' 

Peb.io.i 

15.87    \ 

71.6    ' 

16.67  ''80.5="* 

35.02 

57.1    t 

3.46    3 

54-2  11 

I 

3 

4!       29 

0 

s 

0 

16 

20.I 

15.88 

71-4    . 

16.63      1 77-^ 

35.02 

56.6  , 

3.46 

50-8 

Max.  i.o 

15.92    * 

70.9    5 
70.3    ^ 

16.65    I 

74.5  3 

35.06  ^ 

56.3  3 

3.49   ; 

II.O 

15-99  ,^ 

16.73  ,1 

7'-3  '! 

35-12  ^^ 

56.2  ' 

3-56  ,1 

48.7  " 

2I.O 

16.09    ° 

69.4    ' 

16.88  '5 

67.9  ^;^ 

35.22  ^ 

56.4  I 

3.68 '' 

464  'i 

30.9 

16.23  \i 

68.2  " 

17.09  " 

64.5  f 

35.36  ^4 

56.8    4 

3-«3  ]i 

44°'! 

18 

13 

27 

33 

17 

6 

19 

24 

Apr.  9.9 

^^•^^     ,T 

^^•9  ,6 

17-36  ,, 

61.2 

35-53  „ 

57-4  ,„ 

4.02 

4'-6„ 

19.9 

16.62    " 

65-3    J 

17-69  ,1 

58-0 11 

35-74  !' 

584  ! 

4-25  '^ 

39-^  'fi 

29.9 

16.86    11 

63.6    7 

18.07  ^ 

550  ^c 

35-98  »4 

59.6  " 

4-52  !! 

365  ll 

May  9.8 

^7^4  '' 

^'•7  1 

18.51  *4 

52-2 ; 

36.26  'f 

61.1  '5 

4.82  3° 

34-0   ! 

19.8 

17-44  ^, 

59.7  '° 

18.98  47 

49.7  '^ 

36-55  '9 

62.8  '7 

5.15  „ 

3»-6  It 

31 

20 

50 

21 

31 

»9 

35 

22 

29.8 

'7-75  ,, 

57-7  „ 

19-48 

47.6  „ 

36.86 

647  ,„ 

5-50  „ 

294  ,„ 

June  8.8 

18.08  53 

55.6  *' 

20.01  '3 

45.9  '^ 

37.18    32 

66.7  '° 

5-87  " 

27-4  ^t 

18.7 

18.41  33 

53-6  Z 

20.54  " 

44.7" 

37.51    l^ 

68.8  " 

6-24  11 

^5-6  ! 

28.7 

18.73  \\ 

51.6      0 

21.07  *•' 

43-9 

37.83    ^' 

71.0" 

6.60  36 

24-2  '4 

July  8.7 

19.04  3' 
29 

«•»;' 

21.57  ;^ 

43.6    I 

38.14   ^' 

73-»  " 

20 

M5  « 

23-1     8 

18.6 

^^•33  ,, 

48.2 

22.04  . . 

43-9    , 

3^42    ^^ 

75.1 

7.28 

22.3 

28.6 

20 

46.9  ^ 

22.47  ^3 

44-6.1 

38.67    11 

77.0  1' 

7.58 11 

22.0     3 

Aug.  7.6 

19.81  " 

45.7  " 

22.84  37 

45-8 

38.89   " 

78.7  \l 

7-84  ^^ 

22.0     " 

17.6 

20.00  *^ 

44.8     I 

23.^5  f  ' 

47-3  11 

39.08    9 

80.2  '5 

8.06  " 

22-3     ^ 

27.5 

20.14  \^ 

44-2    ^ 

23.38  '3 

49.2  '9 

39.22  '^ 

81.5  '3 

8.22  '^ 

23.0     7 

II 

3 

15 

23 

10 

II 

12 

10 

Sept.  6.5 

20.25    g 
20.31 

43.9     , 

23.53     ^ 

5*-5  „ 

39.32 
39.38    ^ 

82.6 

8-34    , 

24.0 

16.5 

43.8 

23.60     ' 

53-9  !t 

83.5    ' 

8.41     I 

^5-3    i 

26.5 

20.33    \ 

43.9     ' 

23.60    ^ 

56-4    ! 

39.41   ; 

84.1     * 

8-43     I 

26.7    4 

Oct.   6.4 

20.32 

44.2    3 

23.52  ^^ 

58.8  ^4 

39.40  ' 

84.5    t 

8.41     ^ 
8.35     ^ 

28.2  '5 

29.8 

16.4 

20.28    4 

44.7    \ 

23.38  l^ 

61.2  =^4 

39.36  4 

84.7    ' 

7 

5 

20 

21 

6 

0 

9 

15 

26.4 

20.21 

45-2 

23-18 

^3-3  _ 

39.30 

84.7    , 

8.26 

31.3    ,, 

Nov.  5.3 

20.13 

45.9  ; 

22.93  :i 

^5-2    ! 

39.22 

845    ' 

8.14  '^ 

32.7      t 

153 

20.03  '"^ 

46.6    7 

22.65  '* 

66.6  '^ 

39.12  '° 

84.2    2 

8.01    *3 

34.0  '3 

25.3 

19.92  \\ 

47.3    ^ 

22-35  ^° 

67.6  '^ 

39.02  '° 

837    ^ 

7-87  ;4 

35.0  '^ 

Dec.   5.3 

19.81  " 

48.0    7 

22.05  3° 

68.1    5 

38.91   " 

83.2     5 

7-72  ^ 

35.8     ® 

10 

6 

30 

0 

10 

6 

H 

4 

15.2 

19.71 

48.6 

2* -75  ,„ 

68.1 

38.81 

82.6 

7.58   „ 

36.2 

25.2 

19.62    ^ 

49.1     ^ 

21.47  l\ 

67.6    5 

38.72     9 

81.9     I 

7.45     3 

36.3     I 

35.2 

19.53    ^ 

49.6    5 

21.22  ^ 

66.5  " 

38.63     9 

81.2     7 

7.33   " 

36.1     ^ 

Sec  <f.  Tan  6 

1. 014      -0.168 

1.926        -1.646 

i.cx)i       40.049 

1. 192             -0.649 

Mean  Place 

i6».942     61  ".94 

I7«.952     67".  14 

36M84    64".74 

4».459     41  "79 

Xy^  a,  Dm  a 

0.00           40.0I 

-K>.OI            +0.1 1 

0.00          0.00 

0.00         40.04 

D,^  6,  Dm  ^ 

•fo.4 

-0.2       1 

40.4 

-0.2       1 

40.4 

-0.2       1 

40.4 

-0.2 

[Eph  la] 


480  APPARENT  PLACES  OF  STARS,  1912, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.  1.2 
II. 2 
21. 1 

311 

Feb.  10. 1 

20.1 

Mar.   i.o 

ii.o 

21.0 

30.9 

Apr.  9.9 
19.9 
29.9 

May  9.8 
19.8 

29.8 

June  8.8 

18.7 

28.7 

July  8.7 

18.6 

28.6 

Aug.  7.6 

17.6 

27.5 

Sept.  6.5 
16.5 
26.5 

Oct.  6.4 
16.4 

26.4 
Nov.  5.3 

15-3 

25-3 
Dec.   5.3 

15.2 
25.2 

35-2 


Sec  rf,  Tan  c5 
Mean  Place 

D'^  a,  Dw  a 


o  Cephei. 

Mag.  4.9 


Right 
Ascension. 


h      m 
23     14 


57.59 

57.15 

56.74 
56.40 

56.13 

55.94 

55.85 

55.87 

55.99 
56.22 

56.55 
56.97 

57.47 

58.03 
58.64 

59.28 

59-93 
60.57 

61.19 

61.76 

62.28 
62.73 
63.11 
63.40 
63.60 

63.72 
63.75 
63.69 
63.55 
63.34 

63.05 
62.71 

62.31 

61.87 

61.41 

60.93 
60.46 
60.00 


44 
41 
34 
27 
19 

9 

2 

12 

23 
33 

42 
50 
56 
61 

64 

65 
64 
62 

57 
52 

45 

38 

29 
20 

12 

3 
6 

14 
21 

29 

34 
40 

44 
46 

48 

47 
46 


Declina- 
tion N. 


+  6737 


60.5 

59-2 
57.5 
55.3 
52.7 

49.8 
46.9 

43.9 
41.0 

38.4 


13 

17 
22 

26 

29 

29 

30 

29 
26 

23 


19 


36.1 
34.2 
32.8  ^4 

32.0 
31.7  ? 


32.0 

32.9 
34.4 
36.3 
38.7 

41.5 

44.7 
48.1 

51.7 
55.4 


9 

15 

19 

24 
28 

32 

34 
36 

37 

37 

59.1 
62.8  37 

66.4  36 

69.8  34 

^^•^  28 

75.8 
78.2 
80.2 
81.7 
82.6 

82.9 
82.6 
81.7 


24 
20 

15 
9 
3 

3 
9 


2.628   -('2.430 
6oV4i3  47".67 


-0.0 1 
M>,4 


K16 

».2 


T  Pegasi. 

Mag.  4.6 


Rigbt 
Ascension. 


h 

23 
s 
5.61 
5.50 
5.41 
5.34 
5.29 

5.28 
5.29 
5.34 
5.44 
5.58 


m 
16 


IX 

9 

7 

5 
I 

I 

5 
10 

14 
17 


22 


5.75 

5.97 
6.22  ^5 

6.51  ^^ 
6.82  3^ 

33 

7.15 
7.48  33 
7.82  34 
8.1533 

8.47 


8.76 
9.02 

9.25 
9.43 
9.58 

9.68 

9.74 
9.76 

9.74 
9.69 

9.62 

9.53 
9.42 
9.30 
9.18 

9.06 
8.94 
8.83 


32 
29 


26 

23 
18 

15 
10 

6 

2 
2 

5 
7 

9 

XX 
X2 
12 
X2 

X2 
II 


Declina- 
tion N. 


+  23  15 


32.5 

31.3 
30.0 

28.5 

27.0 

25.4 
24.0 

22.7 

21.6 

20.8 

20.4 
20.3 
20.7 
21.4 
22.5 

23.9 
25.7 
27.7 
30.0 

32.4 

35.0 
37.6 
40.1 
42.6 
45.0 

47.2 
49.2 
51.0 
52.6 

53.9 

54.9 
55.6 
56.0 

56.1 

55.9 

55.4 
54.7 

53-7 


1!2 

13 

15 

15 
16 

14 

13 
XI 

8 

4 

I 

4 

7 
II 

14 

18 
20 

23 

24 
26 

26 

25 

25 

24 
22 

20 
18 
16 

13 
10 

7 

4 

X 

2 
5 

7 
10 


1 .089       .K>.43o 
i6".757     3o".50 


0.00         -0.03 
•fo.4  -0.2 

[Epb  xa] 


i^  Aqnazii. 
Mag.  4.2 


Right 
Aicensioa 


h 
23 


m 
18 


20.24 
20.15 
20.08 
20.03 
20.00 

20.00 
20.03 
20.09 
20.19 
20.33 

20.50 
20.71 
20.96 
21.24 

21.54 


9 

7 

5 

3 
o 

3 
6 

10 

14 

17 

21 

25 
28 

30 
32 


21.86 
22.20 

22.54 
22.88  34 
32 


34 
34 


23.20 

23.50 
23.78 
24.02 
24.22 
24.38 

24.50 

24.57 
24.60 

24.59 
24.54 

24.47 

24.38 
24.27 
24.16 
24.04 

23.93 
23.82 

23.72 


30 

28 

24 
20 

16 

12 

7 

3 
I 

5 
7 

9 

II 

II 
12 

XX 

II 
xo 


Declina- 
tion S. 


-2034 


64.5 
64.6 

64.4 
64.0 

63.3 

62.4 
61.3 
60.0 

58.4 
56.6 

54.7 

52.7 

50.5 

48.3 
46.0 

43.9 
41.8 

39.8 
38.1 
36.6 

35.3 
34.4 
33.8 

33.5 
33.5 

33.8 

34.3 
35.0 
36.0 

37'0 

38.1 

39.1 
40.1 

41.0 

41.8 

42.4 
42.8 
43.0 


X 

2 

4 
7 
9 

II 

13 
16 

18 
19 

20 
22 
22 

23 
21 

21 
20 

17 
15 
13 

9 
6 

3 
o 

3 

5 

7 
10 

10 

IX 

xo 

XO 

9 
8 
6 

4 

2 


1.068       -0.375 
20».996    52  ".a  I 


0.00 

•K).4 


+0.02 
-0.2 


4  Cassiopeifle. 

Mag.  5.2 


Right 
Ascension. 


h       m 
23     20 


s 

53.09 

52.75 

52.44 
52.18 

51.97 

51.83 
51.76 
51.78 
51.88 
52.06 


34 

31 
26 

21 
X4 

7 

2 

10 
18 

27 

52.33  „ 
52.68  35 

5309  H 

53.55  4 
54.06  5  » 
54 

54.60 

55.14^^ 
55.68  54 
56.21  33 

56.70  49 

45 

57.55  ;^ 
57.88  33 

58.15  ^^ 
58.35  '"^ 

58.47  , 

58.52  I 
58.50  I 

58.41  9 

58.26  '5 
20 

58.06 
57.81  II 
57-52  ,' 
57.19,, 
56.85  It 

56.49  ,- 
56.13  ^^ 
5578  " 


DecUnA- 
tion  N. 


+  6147 


70.6 

69.4 
67.7 

65.5 
63.0 

60.3 

57.4 
54.6 

51.9 

49-4 

47.2 

45.4 
44.2 

43.5 
43-3 

43.7 

44.7 
46.2 

48.1 
50.5 


12 

17 

22 

25 

27 

29 

28 

27 

25 

22 

18 
12 

7 

2 

4 

10 

15 

19 

24 
28 


31 


53.3 

56.4^ 

59.8^ 

63.3  II 
66.936 

37 

^''•^  36 
74.2  3° 

77.534 
80.933 

83.9  ^° 
27 

86.6 
88.9  ^3 
90.8  "9 
92.1   '3 
92.9 


93.2 

92.9 
92.0 


8 
3 

3 
9 


2.1x6       -^.866 
55'.34I     58^.46 


-0.01 

.K>.4 


».I3 
K2 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


V  Pegasl. 

/c  Pigoliuii. 

0  Pisoiiuii. 

70  Pegasl. 

Mean  Solar 

Mag.  4.6 

Mag.  4.9 

Mag.  4.4 

Mag.  4.7 

Date. 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Aacensicn. 

tion  N. 

Ascension. 

tion  N. 

Ascension. 

tion  N. 

Ascension. 

tion  N. 

h       m 

0       « 

h       m 

e 

/ 

h       m 

e 

t 

h       m 

0       * 

23     20 

+  2255 

23     22 

+  0, 

§§ 

46 

23     23 

+   5  53 
ft 

23  24 

+  12  16 

Jan.     1.2 

57.99  „ 

12.0 

8 

24.40 
24.32    ° 

20.4 

fm 

s 
29.29 

40.5 

8 
8 
8 
8 

41.20 

28.6 

II.2 

57.88  " 

•  ^  *«.    1 1 
lO.Q 

19.7 

7 
6 

6 

29.20    ^ 

39.7 

4»."    ' 
41.03    ° 

40.97    ° 

27.6  '•' 

21. 1 

57.79  ; 
57.72  ; 

9.6  '3 

24.25    I 
24.19    ° 

I9.I 

29.13     \ 
29.07 

38.9 

26.6  '° 

311 

8.2  •'^ 

18.5 

38.1 

256  \l 

Feb.  I  O.I 

57.67  I 

6.7  '5 

24.16    3 

18.0 

5 

29.04     3 

37.3 

40.93  : 

24-6  '° 

2 

15 

0 

4 

I 

6 

2 

10 

20.I 

57.65  , 

5*  ,c 

24.16 

17.6 

29.03 

36.7 

40.91 

236 

22.8     ^ 

Mar.  i.o 

57.66  \ 

3.7'^ 

24.18     ^ 

17.5 

I 

29.05     ^ 

36.3 

4 

40.93  . 

II.O 

57-71    5 

^•5 

24.23     5 

17.5 

0 

29.10     ^ 

36.0 

3 

40.98  5 

22.1      ' 

2I.O 

57.80   9 

0.6  * 

4 

24.32    9 

17.8 

3 

29.19     I 

35.9 

I 

41 07  ' 

21.7             * 

30.9 

57.93  ,5 

24.45  ,^ 

18.3 

5 
8 

29.31   ,, 

36.1 

2 

5 

4-9  :^ 

21.6      ^ 

I 

Apr.  9.9 

5^-^^  00 

0.2 

24-61  ,^ 

19. 1 

^^•^7  ^^ 

36.6 

0 

4^-35  ,„ 

21.7 

19.9 

5«-32  11 

0.2    ^ 

24.81  ^^ 

20.1 

10 

29.67  ^° 

37.4 

8 

4»-55  '! 

22.1     4 

29.9 

58.57  11 

58.85 ',; 

0.5  ^ 

25.31  f 

21.4 

13 

_  ^ 

29.90  ^3 

38.5 

II 

4' -79  ,; 

22.9  „ 

May  9.8 

1.2  7 

23.0 

16 

30.17  ^^ 

39.9 

H 

^ 

42.06  '7 

24.0  ' 

19.8 

59-^^  11 

25.60  *9 

24.8 

18 

30.46  ^^^ 

41.5 

16 

42.35  ^' 

25.4  ! 

32 

14 

31 

19 

31 

18 

31 

17 

29.8 

59.48  ,^ 

3-7  ,a 

25.91  _ 

26.7 

30.77  „ 

43.3 

42.66 

27.t  „ 

June  8.8 

59.82  34 

5-5!^ 

26.23  ^ 

28.7 

20 

31.093^ 

45.3 

20 

42.99  ^^ 

29.0  '9 

18.7 

60.16  34 

7-5  n 

26.55  11 

30.8 

21 

31.41  t^ 

47.4 

21 

43.32  33 

3'-^ 

28.7 

60.49  33 

9-^2 

26.87  ^ 

32.9 

21 

31.73  ^^ 

49-5 

21 

4364  ^' 

33-3  " 

July  8.7 

60.81  32 

12.2  '* 

27.18  3» 

35-0 

21 

32.04  3* 

51.7 

22 

43-95  ^ 

35.6  '3 

29 

25 

29 

20 

28 

21 

29 

23 

18.6 

61.10 

^4-7  ,, 

27.47  ^, 

37.0 

A 

3^32  ^. 

53.8 

44.24  „, 

37-9  _ 

28.6 

61-37  11 

^7=»  !i 

27.73  ^t 

38,8 

18 

_  ^ 

32.58  ^^ 

55.8 

20 

44-50  \\ 

40'  " 

Aug.  7.6 

61.60  '3 

»9.8  ,'t 

27.96  'I 

40.4 

16 

32.81  ^3 

57-7 

19 

44-73  ,i 

42-2  " 

17.6 

61.79  ]l 

"■^  I, 

28.15    9 

41.8 

14 

33.00  1^ 

59.4 

17 

44.92    9 

44-2    : 

27.5 

61.94  ^ 

»4-6  ^^ 

28.30  '5 

43.0 

12 

33.15  „ 

60.9 

15 

45.07    f 

46-»    « 

II 

23 

II 

10 

II 

13 

II 

10 

Sept.  6.5 

62.05 
62.11        ^ 

26.8 

28.41 

44.0 

33*26 

62.2 

^.^^ 

45.18 

47-7  „ 

16.S 

28.8=^ 

28.48    ' 

44.7 

7 

33.33  ; 

63.2 

lO 
8 
6 

45-25    ; 

49-1    4 

26.5 

62.14       ^ 

28.51     3 

45.2 

5 

33.36  3 

64.0 

45.28    3 

5°-3  " 

Oct.   6.4 

62.13       [ 

32.2  ^ 

28.51     I 

45.5 

3 

33.36  ^ 

64.6 

45-28    ° 

51-3  '° 

16.4 

62.09 

^     7 

33-5  '^ 
10 

28.48    3 
6 

45.6 

I 
I 

33.33  ^ 

64.9 

3 
I 

45-25    ^3 

52.0    7 

26.4 

62.02 

34.5    , 

28.42 

45.5 

33.28 
33.20  " 

65.0 

45-20 
45-"    ° 

52-5    , 

Nov.  5.3 

61.93  ,^ 

35-2    I 

28.35     7 

45.2 

3 

65.0 

0 

52.7   „ 

153 

61.83    ^ 

35-6   * 

28.26    9 

44.8 

4 

33."  ,; 

64.8 

2 

45-03  ,^ 

52.7    , 

25.3 

^^•71  " 

35.8    I 

28.16  '^ 

44.3 

5 

33.01  ° 

64.5 

3 

44-93  ,, 

52.6   \ 

Dec.  5.3 

61.59  " 
12 

35.6   1 

28.06  '° 
10 

43.8 

5 
6 

32.91  '° 
10 

64.0 

5 
6 

44.82  " 
II 

52.2    4 

15.2 

61.47  ,^ 

35.1    , 

27.96 

43.2 

■■ 

3^-^'  ,0 

63.4 

■■ 

44-7»  ,„ 

51.6 

25.2 

61.35 

34-4 ,; 

27.86  ^^ 

42.5 

7 

Mm 

32.71  '^ 

62.7 

7 

mm 

44.61  "> 

50.9    7 
50.1 

35.2 

61.24  " 

33.4  "* 

27.77    9 

41.8 

7 

32.62  ^ 

62.0 

7 

44.51  »«> 

Sec  <5,  Tan  6 

1.086         'K>.423 

1.000      40.014  1 

1.005    +0.103 1 

1.024           40.218 

Mean  Place 

59".  1 14      9".99 

25*.283     25".64 

i 

30«.2o8    43".9« 

\ 

42*.i78     29".87 

DVa,D»a 

0.00        -0.03 

0.00          0.0c 

) 

0.00         -0.01 

0.00        -0.0 1 

D^d.^^d 

+0.4         -a  2 

40.4           -0.2 

40.4          -0.2 

40.4           -0.2 

1Q17 

I 31 

[ 

Sph  xa] 
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APPARENT  PLACES  OF  STARS,  1912. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.    1.2 

II.2 
21. 1 

3I-I 
Feb.  ID.  I 

20.I 

Mar.  i.o 

II.O 
2I.O 

31.0 

Apr.  9.9 
19.9 
29.9 

May  9.8 
19.8 

29.8 

June  8.8 

18.7 

28.7 

July  8.7 

18.7 

28.6 

Aug.  7.6 

17.6 

27.5 

Sept.  6.5 
16.5 
26.5 

Oct.  6.4 
16.4 

26.4 
Nov.  5.4 

15-3 

253 
Dec.  5.3 

15.2 
25.2 

35.2 


P  Soulptoris. 

Mag.  4.5 


Right 
Ascension. 


h   m 
23  28 

8 

4.75 
4.62 

4.51 
4.43 
4.38 


4.36 

4-37 

4.42 

4.52 
4.66 

4.84 
5.06 

5-33 
5-63 
5.97 

6.33 
6.71 

7.10 

7.48 

7.85 

8.20 
8.52 
8.81  ^9 

9.05  '^ 
9.24 

9.38 
9.47 
9.51 
9.50 

9-44 

9.35 
9.23 
9.09 

8.93 
8.77 

8.61 
8.46 
8.32 


13 
II 

8 

5 

2 

I 

5 
10 

14 
18 

22 

27 
30 
34 
36 

38 
39 
38 
37 
35 

32 


19 
14 

9 
4 
I 

6 
9 

12 

14 
16 

16 

16 

15 
14 


Declina- 
tions. 


-3817 


95.8 

95-3 

94.4 
93-2 
91.6 


5 

9 

12 

16 
19 


21 
23 


89.7 
87.6 

85.3 
82.8  ^5 
80.1  ^7 

27 

74.6  ^f 
71.8  ^» 
69.1  '7 

66.6  ^5 
24 

64.2 
62.1 
60.3 

58.9 
57.8 


21 
18 

14 
II 

7 


57.1 
56.9 
57.1 
57.6 

58.5 

59.8 
61.3 
63.0 
64.8 
66.6 

68.4 
70.1 

71.5 
72.6 

73.5 

74.0 
74.1 
73.8 


2 
2 

5 

9 

13 

5 

7 
8 

8 

8 

7 

4 

I 

9 

5 

I 
3 


73  Pegasi  (mean). 

Mag.  5.2 


Right 
Ascension. 


h       m 
23     29 


8 
33.89 
33.76 
33.64 
33.55 
33.48 

33.44 
33.43 
33.47 
33.55 
33.67 

3384 
34.06 

34.32 
34.61 

34.93 


13 
12 

9 
7 

4 


4 
8 

12 
17 


22 
26 

29 
32 

34 

35.27 
35.62  35 

35.98  36 

36.33  ^^ 

36.66  33 

31 

36.97 

37.25 

37.49 

37.70 
37.86 


28 

24 
21 

16 


37.98 
38.05 
38.08 
38.08 
38.04 

37.97 
37.88 

37.77 
37.64 
37.50 

37.36 
37.22 

37.09 


12 

7 

3 
o 

4 
7 

9 
II 

13 
14 
14 

14 
13 


Declina- 
tion N. 


+  3050 

27-5 
26.3  " 

Iti  - 

19.7 


18 
16 


17.9 
16.3 
14.8    ^5 

13.6    " 


12.7 

12.2 
12. 1 
12.5 
13-2 

14.4 

16.0 

17.9 

20.1 

22.5 


5 
I 

4 

7 
12 

16 

19 
22 

24 
26 


25.1 

30.6  ^^ 

33.4 
36.1 


38.7 
41. 1 

43.3 

45-3 
47.0 

48.4 

49.6 

50.4 
50.8 

50.9 

50.6 

49.9 
49.0 


28 

27 
26 

24 
22 

20 

17 
14 

12 
8 

4 

I 

3 

7 
9 


A.  Andromedas. 

Mag.  4.0 


Right 
Ascension. 


h   m 

23  33 

s 

3.71 
3.52 

3.34 
3.19 
3.07 


19 
18 

15 

12 

8 


2.99 
2.96 

2.98 

3.06 

3.19 


3 

2 

8 

13 
19 


3.38 
3.63 

4.26  34 
4.63  ^' 


25 
29 


5.02 

5.43 

5.84 
6.24 

6.63 


39 

41 

41 
40 

39 
35 


32 
28 


6.98 

7.30 
7.58 
7.81  ^^ 
7.99  " 


8.12 
8.20 
8.23 
8.22 
8.16 

8.06 

7.93 
7.78 
7.60 
7.41 

7.21 
7.01 
6.81 


18 
13 

8 

3 

I 

6 

10 

13 

15 
18 

19 
20 

20 
20 


Declina- 
tion N. 


+  4558 


62.1 
61.0 

59.4 
57.5 
55.3 

53.0 
50.6 

48.3 
46.1 

44.1 

42.5 

41.3 

40.5 
40.2 

40.4 

41. 1 

42.3 
43.9 
45.9 
48.3 


II 
16 

19 
22 

23 

24 

23 
22 

20 

16 

12 
8 

3 

2 

7 

12 
16 
20 

24 
27 


29 
31 


51.0 
53.9 

60.2  32 

63.4  II 
32 

66.6 

69.7  II 
72.6  ^9 

75.3  II 


79.9 
81.7 

83.1 

84.1 

84.6 

84.6 
84.2 

83.3 


21 

18 

14 
10 

5 
o 

4 
9 


t  AndromedK. 
Mag.  4.3 


Right 
Ascension. 


h       m 

23   33 

s 

47.60 

47.42 
47.26 
47.12  [^ 
47.02 


18 
16 


46.95 
46.92 

46.94 

47.02 

47.15 

47.33 
47.56 

47.84 
48.17 

48.53 


10 

7 


3 

2 

8 

13 
18 

23 
28 

33 
36 
38 


48.91 

49.30  ^: 

49.70 

50.08 

50.45 


50.80 

51. II 
51.38 
51.60 

51.78 

51.91 

51.99 
52.02 

52.01 
51.96 


40 
38 
37 

35 


31 

27 
22 

18 
13 

8 

3 
I 

5 
9 


12 


51.87 

5'-75  _ . 
51.61  '^ 

51.45 
5x27 


16 
18 
18 


51.09 
50.91 
50.73 


18 
18 


Declina- 
tion N. 


+  4246 


59.6 

58.4 
56.8 

55.0 

52.9 

50.7 
48.4 

46.2 

44.2 

42.4 

40.9 
39.8 
39.2 
39.1 
39.4 

40.2 
41.4 

43.1 
45.2 
47.6 

50.3 
53.2 
56.2 

59.3 
62.5 

65.6 
68.5 

71.3 

73.9 
76.2 

78.3 

79.9 
81.2 

82.1 

82.5 

82.5 
82.0 
81. 1 


12 
16 
18 
21 
22 

23 

22 

20 

18 

15 
II 

6 
I 

3 
8 

12 

17 
21 

24 
27 

29 
30 

31 
32 
31 

29 
28 

26 

23 
21 

16 

13 

9 

4 
o 

5 
9 


Sec  S,  Tan  6 
Mean  Place 


1.274      -0.790 
I5*.332    78".7i 


1. 1 65       •K>.597 
35«.074     22".56 


1.440      +1.035 
I5«.i88     52".76 


1 .363       +0.926 
48'.994    50" .99 


0.00 
40.4 


-K>.05 

-0.1 


0.00        -0.04 
-K).4  -0.1 

[Eph  laj 


0.00 
40.4 


-0.07 

-ai 


0.00 
40.4 


-0.06 
-0.1 
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Mean  Solmr 
Dftte. 


I  Pisoliim. 

Mag.  4.3 


Right 
Atcenalon. 


Jan.  1.2 
11.2 
21.2 

Feb.  10. 1 

20.1 
Mar.  i.o 

II.O 

21.0 
310 

Apr.  9.9 
19.9 
29.9 

May  9.8 
19.8 

29.8 

June  8.8 

18.7 

28.7 

July  8.7 

18.7 

28.6 

Aug.  7.6 

17.6 

27.5 

Sept.  6.5 
16.5 
26.5 

Oct.  6.4 
16.4 

26.4 
Nov.  5.4 

15-3 

25-3 
Dec.  5.3 

15*2 
25.2 

35.2 


h       m 

23    35 

8 

24-55 
24.46 

24.38 

24.32 

24.28 


9 
8 

6 

4 

2 


24.26 
24.27 

24-31 
24.39 
2450 

24.65 
24.84 

25.07 

25.33 
25.61 


4 
8 

XI 

15 

19 

23 
26 

28 
31 


25.92 

26.24 

26.56 

26.88  3^ 
31 


32 
32 


Mean  Place 


IVf  a.  Dm  a 


27.19 

27.49 
27.76 
27.99 
28.20 
28.36 

28.48 
28.56 
28.61 
28.62 
28.60 

28.56 
28.49 
28.41 
28.32 
28.22 

28.12 
28.02 

27.93 


30 

27 
23 

21 
16 
12 

8 

5 
I 


7 
8 

9 
10 

10 
10 


Declina- 
tion N. 


+   5    8 


y  Cephel. 

Mag.  3.4 


Right 

Ascension. 


54.0 
53.2 
52.4 
51.7 
51.0 

50.4 
50.0 

49.8 
49.8 

50.0 


8 
8 

7 

7 
6 

4 

2 

o 

2 

5 


8 

II 


50.5 
51.3 

53.8   It 
55.4 


16 
18 


57.2 
59.2 
61.3 

63.4 
65.5 

67.5 

69.5 
71.4 

73.0 
74.5 

75.7 
76.7 

77.5 
78.0 

78.3 

78.4 

78.3 
78.1 

77-7 
77.2 

76.6 

75.9 
75.2 


20 
21 

21 
21 
20 

20 
16 

12 

10 
8 

5 

3 
I 

I 
2 

4 

5 
6 

7 
7 


h       m 

23    35 


39.47 
38.60 

37.79 
37.07 
36.47 

36.02 

35.73 
35.62 

35.70 

35.96 

36.39 
36.99 
37.73 
38.59 
39.53 


87 
81 

72 
60 

45 

29 
II 

8 

26 

43 

60 

74 
86 

94 

lOI 


Declina- 
tion N. 


-^77    8 


^''^7  III 
42.60  '°3 

43.60  ^^ 
^•55  II 

45.41 
46.18 

46.84 

47.36 

47.75 


1.004        -K>.090 
25'.403     57".30 


0.00 

•K>.4 


-0.0 1 
-0.1 


77 
66 

52 

39 

25 

10 

4 
19 
33 
45 

57 
68 

76 

83 
88 

43.37    ^^ 

^^•^7    88 
41.59    n 


48.00 
48.10 
48.06 

47.87 
47.54 

47.09 

46.52 

45.84 
45.08 

44.25 


43.5 
42.7 

41.3 
39.4 
37.0 

34.3 

31.4 
28.3 

25.3 
22.4 

19.8 

17.5 

15.7 
14.4 

13.6 

13.4 
13.8 
14.8 
16.3 
18.3 

20.8 

23.7 
26.9 

30.4 
34.1 


8 
14 
19 
24 

27 

29 

31 

30 

29 
26 

23 
18 

13 
8 


4 
10 

15 
20 

25 

29 
32 
35 
37 
3« 

^7-9  ,„ 
41.8  3J 

45.6  ll 

49.3  ^' 
52.8  35 

33 
56.1 
59.0  ^9 
61.5  ^5 

63.4  '^ 

64.8  ^^ 

9 

65.7  , 

65.9  I 

65.5  * 


K  AndromedaB. 

Mag.  4.3 


Right 
Ascension. 


4-495   +4.382 
43».667  28".37 


-0.0 1    -0.29 
+0.4     -0.1 

[Bph  zs] 


h   m 
23  36 

s 
2.79 
2.61 

2.44 
2.30 

2.19 


2. II 
2.08 
2.10 
2.17 
2.30 

2.48 
2.72 
3.00 

3.32 
3.68 

4.07 

4.47 

4.87 
5.26 

5.64 

5.99 
6.31 

6.58 

6.81 

6.99 

7.12 
7.21 
7.24 

7.23 
7.18 

7.10 
6.98 
6.83 
6.67 

6.49 
6.30 

6.II 
5.93 


18 

17 

14 
II 

8 


3 

2 

7 

13 
18 

24 
28 

32 

36 

39 

40 
40 

39 
38 
35 

32 
27 
23 
18 

13 

9 

3 

I 

5 
8 

12 

15 
16 

18 
19 

19 
18 


Declina- 
tion N. 


+  4350 


56.5 

55-4 

53.9 
52.0 

49.9 

47.7 

45.4 

43.1 
41.0 

39.1 

37.6 

36.5 
35.8 
35.6 
35.9 

36.6 

37.8 

39-5 
41.6 

44.0 


II 

15 

19 
21 

22 

23 

23 
21 

19 
15 

II 

7 

2 

3 
7 

12 

17 
21 

24 
26 


ao^  AqnarU. 
•    Mag.  4.6 


Right 
Aurenwon. 


29 


46.6 

49.5 

52.6  3' 

55.7  '' 

58.9  ^' 
31 

62.0 

67.8  ^® 

70.5  "^^ 

72.8  ^3 

21 

74.9 
76.6 

78.0 
78.9 
79.4 


79.4 
79.0 
78.1 


17 

14 

9 

5 

o 

4 
9 


1.386   40.961 
4".i98  47".57 


0.00 


-0.06 
-0.1 


h 

23 

s 
8.91 
8.82 
8.74 
8.67 
8.63 

8.61 
8.62 

8.66 

8.73 
8.85 

9.00 
9.19 
9.41 
9.67 
9.96 


m 
38 


9 
8 

7 

4 

2 

I 

4 

7 
12 

15 

19 
22 

26 

29 
31 


32 
34 


1.89 
2.17 


0.27 

0.59 

0.93 
1.26  33 

1.58  3^ 
31 

28 

2.42  ^5 

2.63  '' 
2.80 '7 

14 

2.94 

3.03 
3.08 

309 
3.07 


3.02 

2.95 
2.86 

2.76 

2.65 

2.54 
2.44 

2.34 


7 

9 
10 

II 

II 

10 
10 


Declina- 
tion S. 


-15  I 


633 
63.6 

63.7 
63.6 

63.2 

62.7 
61.9 
60.9 

59.6 
58.2 

56.5 
54.6 
52.6 

50.5 
48.3 

46.1 
44.0 
41.9 

39.9 
38.1 

36.6 

35.4 
34.4 
33.8 

33.4 

33.4 
33.6 
34.0 
34.6 
35.4 

36.3 

37.3 
38.2 

39.1 
39.9 

40.6 
41. 1 

41.5 


3 
I 

I 

4 
5 

8 
10 

13 
14 
17 

19 
20 

21 

22 

22 

21 
21 
20 
18 

15 

12 

10 

6 

4 
o 

2 

4 
6 

8 
9 

to 

9 

9 
8 

7 

5 

4 


1.035   -0.269 
9'.579  53".23 


0.00 
+0.4 


-K>.02 
-0.1 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


i^  Aquarii. 

^'  Andromedas. 

41  H.  Ceplld. 

^  Scnlptmis. 

Mean  Solar 

Mag.  5.3 

Mag.  5.1 

Mag.  5.0 

Mag.  4.6 

Date. 

Right 

Declina- 

RiRht 

Declina- 

Right 

Declina- 

Right 

Declina- 

Atcension. 

tions. 

Ascension. 

tion  N. 

AKOIBiOll. 

tion  N. 

tions. 

h       m 

e 

h       m 

•       * 

h       m 

e         * 

h       m 

•      * 

23    39 

-1845 

23  41 

+  45  55 

If 

23    43 

+6718 

if 

23  44 

-2836 

mm 

Jan.     1.2 

s 

37.69  ,„ 

67.0 

38*73  ,„ 

63-5  „ 

39.28 

78.3  « 
77.5  ,° 

s 

20.07  „ 

76-4  . 

II.2 

37-59  '° 

67.1  ' 

38.54  \l 

62.4 

38.83  ^5 

1996  " 

76-3  ' 

21.2 

37.51  ! 

67.1  I 

38.36  ! 
38.20  ^ 

60.9  5 

3841  tl 

76.0  '5 

19.86  •« 

75-9    t 

311 

37-44    I 

66.8   3 

59-^  '! 

38.03  ^! 

74.1  •' 

19.78  I 

75-1    * 

Feb.  I  O.I 

37.40    I 

66.3   I 

38.07  '3 

57-0  ^, 
22 

37.71  ^ 
24 

7-8  :^ 

19.72 

74.1  ''' 
13 

20.I 

37.38 

*^5.5  ,„ 

37.98 

54-8  „ 

37.47  ,. 

^•*,n 

19.69 

72.8 

Mar.  i.o 

37-38    ° 

64.5    ° 

37.94  , 

52.4    t 

37.32  '5 

^•3'' 

19.69 

69-5  '* 

II.O 

37.42  Z 

3750   ° 

63-3 

37-95    ' 
38.01    ; 

50.1  '3 

37.27     5 

^3-4'' 

19.72     3 

2I.O 

61.8  '5 

47-9  " 

37.32     * 

^•5'' 

19.79 ,; 

*7-4« 

31  o 

37.61 

60.1  '7 

38.13  " 

45.9  ,- 

3748  '* 

57-8 11 

19.90  " 

65.2  " 

»5 

»9 

18 

10 

»^          26 

94 

16 

23 

Apr.  9.9 

3776 

582  ,„ 

38.31        , 

44-3    , 

57.74  „ 

55.4  ,, 

20.06 

^2.9  .,, 

19.9 

37-95  11 

56.2  ^^ 

38.55   It 

43.0  '3 

38.11  37 

21 

53.3  ,g 

5^-7 !, 

20.25  ^^ 

^•♦^6 

29.9 

38-^7  " 

54-^  « 

38.83  ^; 

42.2    ° 

38.56  *l 

20.48  ^3 

57.8  ll 

May  9.9 

38-43  f 

5^-8  !^ 

39.16  33 

41.8    4 

39.08  5^ 

50.5 

20.75  ^^ 

55-3  :^ 

19.8 

38.72  f 

49-5  11 

39-53  11 

42.0    ^ 

39-66  ll 

50.0         5 

^^•^5  ,° 

5^-8  !f 

3J 

22 

39 

7 

62 

I 

32 

24 

29.8 

39-03  „ 

47-3  „ 

3992  ^^ 

42-7  ,, 

40.28 
40.93  ll 

49.9     g 
50.5  ,, 

21.37  „ 

50.4  „ 

June  8.8 

39.36  « 

45-1  " 

40.33  ^ 

43.8 

21.72  ^^ 

48.2  " 

18.7 

39.70  34 

43.0  " 

40.74  ^' 

45-3  '^ 

4'  58  ^^ 

5»6    ' 

22.07  ^^ 

46.1  " 

28.7 

40.04  ;; 

41.1  ]l 

41.15^' 

47-3  11 

42.22  ^4 

53-2  '« 

22.43  11 

44.4    7 

July  8.7 

40-37  ^^ 

3» 

39.4  '^ 
14 

41.545^ 

49-7  :* 

*^-«'  36 

55.3" 
25 

22.77  34 
33 

42.9  If 

18.7 

40.68 

38.0 

41 90 

52-3  ,„ 

43.38 

57-8  ,„ 

23.10 

41.8 

28.6 

40.96  ll 

36.9  " 

42.23  33 

55-2  !^ 

43.89  ^ 

60.7*9 

^1 

23.41  3» 

41.1     7 

Aug.  7.6 

4t.22  '^ 

36.1    » 

42.52  ^9 

58.2  3« 

44.33*: 

64.0  33 

23.68  ^7 

40-7    * 

17.6 

41.43  ,„ 

35.7    * 

42.76  ^4 

61.43* 

S         ^K  ^k 

44-70  37 
44-98'* 

67.4 11 
71.0  3* 

23.92   /^ 

40.7    ^ 

27.6 

41.61  ** 

35-6    ' 

42.95  : 

^•6« 

24.11     ^ 

41.0    3 

14 

I 

15 

3a 

19 

37 

15 

7 

Sept.  6.5 

41.7s  „ 

35-7    , 

43.10 

^7-8  „ 

45-17  „ 

74.7  „ 

24.26 

4^-7  ,„ 

16.5 

41.84  ' 

36.1    * 

4319  ' 

70-9 :' 

45-28  " 

78-4 11 
82.0  3« 

24-36  '^ 

42-7  ,, 

26.5 

41.89  I 

36.7    ^ 

43.23  I 

73-8  »9 

45-31     I 

2441  ; 

43-9  " 

Oct.   6.4 

41-90  , 

37-6    I 

4323  ^ 

76.5  11 

45-26    5 

85.5  ^^ 

24-42  , 

45-3    ♦ 

16.4 

41.88  ' 

386    ° 

43.18  5 

79-0  '^ 

«•"  't 

88.8  33 

24.40  ; 

46.8  '5 

5 

10 

9 

33 

21 

31 

6 

»s 

26.4 

41.83     g 

39.6    ^^ 

4309  „ 

81.2 

44.91 

91.9,, 

24-34    . 
24.26    » 

48.3  ,^ 

Nov.  5.4 

41.75     ° 

^^•7  " 

-♦^•97  " 

83.1    1' 

44.64 ,; 

94.6 11 

49-7   t 

153 

41.66    9 

^'•7    ^ 

42.83  '* 

846     5 

44-30  34 

9«-8" 

24-15    • 

51-0   f 

25-3 

41.56  '° 

42.7'^ 

42.66*7 

85.6  '« 

43.92  38 

98.6   » 

24-03  " 

s'-^*  " 

Dec.  5.3 

4M5 

43.6    ^ 

42.47  11 

86.2    * 

43.50  * 

999'^ 

23-91  " 

»^   «    10 

53.2       ^ 

II 

7 

19 

t 

45 

«3 

7 

15-3 

41  34  , , 

44-3    , 

^•^®   0^ 

86.3    , 

43.05 

100.5 

23.78,    1  53.9     . 

25.2 
35-2 

41.23  " 
41.12  " 

44.8    5 
45.0 

42.08  ^^ 
41.88^° 

86.0    3 
85.2    * 

42.59  *     100.6    ' 
42.13  *     lOO.I    ^ 

23.65  '^ 

12 
23.53 

54.3  ; 
54.4 

Stci,TBn6 

1.056           -0.540 

1.438           +1.033 

2.594       •»-2.393 

1.139          -0.546 

Mean  Place 

3«*-3H    55".73 

4o'.i49    53"-72 

4i*-725     63".96 

20*.6oi     62".ax 

jy^a^D^a 

0.00        .KX02 

0.00        -0.07 

0.00         -0.16 

0.00           'K)w04 

D^d.D^a 

.KX4 

^i      1 

404 

-0.1       1 

40.4 

-ai      1 

40.4 

-OlI 

[Bphn] 


APPARENT  PLACES  OP  STARS,  1912. 


485 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.    1.2 

II. 2 
21.2 

Feb.  I  O.I 

20.I 

Mar.   i.o 

II.O 
2I.O 

310 

Apr.  9.9 
19.9 
29.9 

May  9.9 
19,8 

29.8 

June  8.8 

18.7 

28.7 

July  8.7 

18.7 
28.6 
Aug.  7.6 
17.6 
27.6 

Sept.  6.5 
16.5 
26.5 

Oct.  6.4 
16.4 

26.4 
Nov.  5.4 

15-3 

25.3 
Dec.  5.3 

153 
25.2 

35.2 


y^  Octantts. 

Mag.  5.1 


Right 
Aacenaion. 


h 
23 


m 
46 


59.39 
57.99 
56.73 
55.64 
54.76 

54.11 
5370 

53.54 
53.63 
53.97 


140 

126 

109 

88 

65 

41 
16 

9 
34 
59 


82 
104 
123 


54.56 
55.38 
56.42 

57.65 

59.06  '^' 

154 

60.60  ,, 
62.26  '^^ 
63.98^7^ 
65.72  '7^ 

69.08 

70.60  '52 

71.97 '37 

IIS 

73.12  "5 

74.03  % 

74.66 

74.99 
75.01 

74.73 

74.15 

73.30 

72.20 
70.90 

69.46  ^^^ 
67.92  '5^ 

157 
66.35 

64.80  '55 
63.32  '^® 


33 

2 

28 
58 
85 

110 
130 


Declina- 
tion S. 


-82  30 

•f 

51.7 
50.0 


47.7 


17 
23 

45.0  11 

41.8  3^ 
35 

38.3 

3^-^  ',8 
30.8  38 

26.8  ^° 
39 


22.9 

19.I 

15.5 
12.2 

9.2 
6.5 


38 

36 

33 

30 

27 
22 


4.3 
2.6  '7 

1.4" 

0.8 

0.8 


1.3 
2.4 

4.0 

6.0 

8.5 

II.2 
I4.I 
17.I 
20.1 
22.9 

25.5 

27.7 
29.4 

30.6 
31. 1 

31.0 

30.3 
29.0 


II 
16 
20 

25 
27 

29 
30 
30 
28 
26 

22 

17 
12 

5 
I 

7 
13 


^  Pegasl. 
Mag.  5.2 


Right 
Aacenalon. 


h      m 

23    47 


8 
59.63 
59.52 
59.42 
59.33 
59.27 

5923 
59.22 

5924 
5930 
59.40 

59.54 
59.73 

59-95 
60.21 

60.50 

60.81 
61.14 
61.48 
61.81 
62.13 

62.44 
62.72 
62.97 
63.18 
63.36 

63.50 

63.59 
63.64 
63.66 

63.65 

63.62 
63.56 
63.48 
63.38 
63.27 

63.16 

63.05 
62.94 


II 
10 

9 
6 


I 

2 

6 

10 

14 

19 

22 

26 
29 

31 

33 
34 
33 
32 
31 

28 

25 
21 

18 
14 

9 

5 

2 


6 

8 

10 

II 

II 

II 
II 


Declina- 
tion N. 


+  1837 


55.2 
54.3 
53.3 
52.1 
50.9 

49.7 

48.5 

47.5 

46.7 
46.2 

45.9 
46.0 

46.4 
47.2 

48.3 


9 
10 

12 

12 

12 

12 

10 

8 

5 
3 

I 

4 
8 

II 
15 


17 

19 
21 


49.8 

51.5 
53.4 
55-5  ,, 

57.8  '3 
24 

60.2 

62.6  ^^ 

64.9  '^ 
67.1 

69.2 


22 
21 
20 


71.2 

73.0 
74.6 

75.9 
77.0 

77.9 

78.5 
78.8 

78.9 
78.8 

78.4 
77.8 
77.0 


18 
16 

13 
II 

9 

6 

3 
I 
I 

4 

6 
8 


p  CasslopeUs. 
Mag.  4.8 


Right 
Aacenalon. 


h   m 

23  49 

57.08 

56.79  ^^ 
56.52  II 
56.28  ^^ 

56.08  ^° 
15 

55.93 

55.84 

55.81 

55.86 

55.98 

56.18 

56.45 
56.78 

57.17 
57.61 


9 

3 

5 
12 

20 

27 
33 
39 

44 
47 


48 


58.08 

58.56  ^^ 
59.06  50 

59.55  ^l 
60.02  ^' 

44 

60.46 
60.86  ^"^ 
61.21  35 

61.51  3<^ 

61.74  ""i 
^  18 

61.92 

62.03 " 

62.08  5 

62.07 

62.01 


61.90 
61.74 

61.53 
61.30 

61.04 
60.76 

60.18  ^9 


I 

6 
II 

16 
21 

23 
26 

28 
29 


Declina- 
tion N. 


+  57  o 
»t 

48.1 
47.2  ^ 

45.8  ^^ 

44.0 

41.8 


18 
22 

25 


39.3 
36.7 
34.0 

31.4 
29.0 


26 

27 
26 

24 
21 


18 


26.9 

25.1 

23.8  '3 

22.9  ^ 
22.6 


22.8 
23.6 
24.8 
26.6 
28.7 

31.3 
34-2 

37.3 
40.6 

44.0 

47.5 
51.0 

54.3 

57.5 
60.5 

63.2 
65.6 
67.6 
69.1 
70.1 

70.6 
70.6 
70.0 


3 

2 

8 
12 
18 
21 
26 

29 

31 
33 
34 

35 

35 
33 
32 
30 
27 

24 
20 

15 
10 

5 

o 
6 


Cteoombridge  4168. 

Mag.  6.6 


Right 
Aacenalon. 


h       m 
23     50 


28.89 
28.21 
27.56 
26.98 
26.49 

26.10 

25.84 
25.72 

2574 
25.92 

26.24 
26.69 
27.27 

2795 
28.71 

29.53 
30.38 

31.24 
32.09 

32.90 


68 

65 
58 

49 
39 

26 
12 

2 
18 
32 

45 
58 
68 

76 
82 

85 
86 

85 
81 

75 


68 

59 
49 


33.65 

34-33 

34.92 

35-41  ,„ 
35^80  39 

27 

36.07 
36.22 
36.26 

36.19 
36.00 


15 
4 
7 

19 
30 


35.70 
35.31 
34.83 
34.27 
33.65 

32.99 

32.31 
31.62 


39 
48 
56 
62 
66 

68 
69 


Declina- 
tion N. 


+  73  55 


29.7 
29.0 
27.8 
26.0 
23.8 

21.2 
18.3 

15.3 
12.3 

9.4 
6.8 


7 
12 

18 

22 

26 

29 
30 

30 

29 
26 

23 


4.5 
2.6 '9 
14 


1.2 

0.4 


8 
3 


3 
8 


O.I 
0.4 
1.2 

2.6'^ 

4.5^^ 
24 

6.9        o 

*^  ^  28 
9.7 

12.8  3' 

16.2  34 

19.8  36 
38 

274  ^^ 
31. 1  37 

34.8  37 

38.3  ^^ 
33 

41.6 

44.5 
47.1 

49.2 

50.7 

51.6 
52.0 

51.7 


29 
26 
21 

15 
9 

4 
3 


Sec  6,  Tan  d 
Mean  Place 


7.668      -7.603 
58'.337     28".43 


1.055       40.337 
6o"-540    53".50 


1.837       +1.541 
58-.804    35  ".34 


3.61 1 
32*.o67 


+3.470 


jt 


14". 10 


ly^  a,  Dm  a 


+0.01 
+0.4 


40.51 
-0.1 


0.00  -0.02 

40.4  -O.  I 

[Bph  xa] 


0.00 
40.4 


-O.IO 
0.0 


0.00 
40.4 


-0.23 
0.0 


486         APPARENT  PLACES  OF  8TAES,  1912 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.  1.2 
II. 2 
21.2 

311 

Feb.  I  O.I 

20.1 
Mar.  I.I 

II.O 

21.0 
310 

Apr.  9.9 
19.9 
29.9 

May  9.9 
19.8 

29.8 

June  8.8 

18.8 

28.7 

July  8.7 

18.7 
28.6 
Aug.  7.6 
17.6 
27.6 

Sept.  6.5 
16.5 
26.5 

Oct.  6.5 
16.4 

26.4 
Nov.  5.4 

15.3 

25.3 
Dec.  5.3 

15.3 
25.2 

35.2 


Sec<J,Tanrf 
Mean  Place 


00  Piscinm. 

Mag.  4.0 


Right 
Ascension. 


h       m 

23    54 


B 

46.75 
46.66 

46.57 
46.49 

46.43 

46.39 

46.38 
46.40 

46.46 
46.55 


9 

9 
8 

6 

4 

I 
2 
6 

9 

H 
46.69 
46.86  \^ 
47.07  ^' 

47.31 
47.59 


21 


47.89 
48.20 
48.52 
48.85 

49.17 

49.47 

49.75 
50.00 

50.22 

50.40 

50.54 
50.64 

50.71 
50.74 
50.74 

50.71 
50.66 

50.59 

50.51 
50.42 

50.32 
50.22 
50.12 


24 
28 

30 


31 
32 

33 
32 
30 

28 

25 
22 

18 
14 

10 

7 

3 
o 

3 

5 

7 
8 

9 
10 

xo 
10 


Declina- 
UonN. 


+    6  22 


32.0 

31.2 

30.5 
29.8 

29.1 

28.5 
28.0 

27.7 
27.7 
27.9 

28.3 
29.1 
30.1 
31.4 
32.9 

34-6 
36.6 
38.6 
40.7 

42.9 

450 

47.0 
48.9 

50.7 
52.2 

53.5 
54-6 

55.4 
56.0 

56.4 

56.6 
56.6 

56.4 
56.1 

55.7 

55.1 
54.5 
53.8 


8 

7 

7 

7 
6 

5 

3 
o 

2 
4 

8 
10 

13 
15 
17 

20 
20 
21 
22 
21 

20 

19 
18 

15 
13 

II 
8 
6 

4 

2 

o 
2 

3 

4 
6 

6 

7 


1.006         -K>.II2 

47'.500    34".25 


€  TucanflB. 
Mag.  4.7 


Right 
Ascension. 


h       m 

23    55 

8 

21.13 

20.74  ^^ 

20.40  ^^ 

20.10  ^° 

19.86   ^1 
^  18 

19.68 

19.57 
19.54 
19.59 
19.73 


II 

3 

5 

14 
21 


30 


19.94 
20.24 

20.61  ^^ 

44 

51 


21.05 
21.56 


22.12 
22.72 

23.34 
23.98 
24.61 

25.22 

25.78 
26.29 
26.73 
27.09 

27.36 

27.53 
27.60 

27.58 
27.46 

27.25 
26.97 
26.63 
26.25 

25.84 

25.42 
25.00 

24.59 


56 

60 

62 

64 

63 
61 

56 
51 
44 
36 

27 

17 

7 
2 

12 

21 

28 

34 
38 
41 
42 

42 
41 


Declina- 
tion S. 


-66  3 


81.2 
80.0 

78.3 
76.2 

73.6 

70.6 

67.4 

63.9 
60.3 

56.6 


12 

17 
21 

26 
30 

32 
35 
36 

37 
37 


36 

34 
32 


52.9 
49.3 
45-9 

39.8  ^9 

25 

37.3 
35.2 
33-6 

32.5 
31.9 


21 

16 

II 

6 

o 


31.9 
32.4 
33.4 
34.9 
36.9 

39.2 

41.7 

44.5 

47.3 
50.0 


5 
10 

15 
20 

23 

25 
28 

28 

27 
26 


23 


52.6 

56.8  '9 

58.3  ^l 
59.2   ^ 


59.6 

59.4 
58.6 


2 

8 


2.465   -2.253 
2i'.044  59". 20 


80  Piscinm. 
Mag.  4.7 


Right 
Ascension. 


h       m 

23    57 

8 
26.21 
26.11 
26.02 

25.95 
25.89 


25.85 

25.84 
25.86 

25.92 
26.OI 

26.14 
26.30 
26.51 

26.75 
27.02 


10 

9 

7 
6 

4 


I 
2 
6 

9 

13 

16 
21 

24 
27 

30 


32 
32 
33 


27.32 
27.64 

27.96 

28.29 

28.61  3^ 
30 

^^•^'  28 

29.45  It 
29.67  " 

29.86  '9 

14 

30.00 

30.11 
30.18 
30.21 
30.21 


30.18 

30.13 
30.06 

29.98 

29.88 

29.78 
29.68 

29.58 


II 

7 

3 
o 

3 


5 

7 
8 

10 

10 

10 
10 


Declina- 
tion S. 


—  6  29 


77-9 

78.4 
78.8 

79.1 

79.2 

79.1 
78.8 

78.3 
77.6 

76.6 

75.4 
74.0 

72.3 
70.5 
68.5 

66.4 

64.3 
62.1 

60.0 

58.1 

56.3 
54.6 
53.2 
52.1 

51-3 

50.7 

50.4 

50.3 

50.4 
50.8 

51-3 

51.9 
52.6 

53.3 
54.1 

54.8 

55.4 
56.0 


5 

4 

3 

I 

I 

3 
5 
7 

ID 
12 

14 

17 
18 

20 

21 

21 
22 
21 

19 
18 

«7 

14 

II 

8 

6 

3 
I 

I 

4 
5 

6 

7 

7 
8 

7 

6 
6 


1.006   -0.114 
26'.828  7 1  ".24 


%  Cetl. 

Mag.  4.6 


Right 
Ascension. 


h   m 

23  59 

8 
3.45 
3.34 
3.25 
3.17 
3.II 


II 

9 
8 

6 

4 


3.07 
3.05 

3.07 
3.12 
3.21 

3.34 
3.51 
3.72 
3.96 
4.24 


2 
2 

5 
9 

13 

17 
21 

24 
28 

30 


"^•54  „ 
4.86  3^ 

5.19  3^ 

5.53  Vl 

5.86  33 
32 

6.18 

6.47 

6.74 

6.97 
7.16 


29 

27 

23 

X9 
16 


7.32 

7.43 
7.50 

7.53 

7-53 

7.50 

7.44 
7.36 
7.26 

7.16 

7.05 
6.94 

6.83 


II 

7 

3 
o 

3 

6 
8 

10 
10 
II 

II 
II 


Declina- 
tion S. 


-1749 


43.8 
44.0 

44.1 

43.9 

43-5 

42.8 
41.8 

40.7 
39-2 
37.6 

35.8 
33.8 
31.6 

29.3 
26.9 

24.6 
22.4 
20.2 
8.2 
6.4 

4-9 

3.7 
2.8 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASfflNGTON. 


4  0eta&tis. 

81  Xeiis«. 

7  Ootantis. 

C  Oetantls. 

7  Oetantit. 

Mag.  5.6 

Mag.  6.2 

Mag.  6.4 

Mag.  5.4 

Mag.  6.3 

Mean 

Right 

Declina- 

Mean 

Riffht 

DecUna- 

Mean 

Riffht 

Declina- 

Mean 

Riffht 

Declina- 

Mean 

Richt 

DecU- 

Solar 

Ascen- 

tion 

Solar 

Ascen- 

tion 

Solar 

Ascen- 

tion 

Solar 

Ascen- 

tion 

Solar 

Ascen- 

nation 

Date. 

sion. 

South. 

Date. 

sion. 

Souik. 

Date. 

sion. 

SouHk, 

Date. 

sion. 

South, 

Date. 

sion. 

South, 

h  m 

0     f 

h  m 

0     t 

h  m 

0     t 

h   m 

0     t 

h  m 

0    f 

Jan. 

142 

-8513 

Jan. 

5  47 

-8449 

Jan. 

718 

-8653 

Jan. 

9    9 

-8518 

Jan. 

1059 

-84  6 

00 

0.3 

s 
32.13 

11.09 

0.5 

s 
30.09 

49.99 

0.5 

s 
25.96 

21.69 

0.6 

8 
48.18 

24.03 

0.7 

s 
57.74 

50.46 

1.3 

31.82 

11.08 

1.5 

29.96 

50.35 

1.5 

25.92 

22.10 

1.6 

48.30 

24.42 

1.7 

57.95 

50.73 

2.3 

31.52 

XI.06 

2.5 

29.82 

50.69 

2.5 

25.84 

22.50 

2.6 

48.41 

24.80 

2.7 

58.14 

51.02 

3-3 

31-23 

11.03 

3.5 

29.67 

51.02 

3.5 

25.74 

22.88 

3.6 

48.51 

25.18 

3.7 

58.31 

51.32 

4.3 

30.96 

10.99 

4.5 

29.51 

51.32 

4.5 

25.62 

23.23 

4.6 

48.58 

25.54 

4.7 

58.47 

51.61 

5.3 

30.71 

10.94 

5.5 

29.36 

51.58 

5.5 

25.51 

23.55 

5.6 

48.64 

25.87 

5.7 

58.62 

51.88 

6.3 

30.47 

10.89 

6.4 

29.22 

51.83 

6.5 

25.42 

23.85 

6.6 

48.70 

26.17 

6.7 

58.76 

52.13 

7.3 

30.23 

10.86 

7.4 

29.10 

52.09 

7.5 

25.35 

24.15 

7.6 

48.78 

26.48 

7.7 

58.90 

52.37 

8.3 

29.99 

10.84 

8.4 

28.98 

52.37 

8.5 

25.29 

24.46 

8.6 

48.87 

26.79 

8.7 

59.06 

52.59 

9.3 

29.75 

10.84 

9.4 

28.87 

52.66 

9.5 

25.25 

24.80 

9.6 

48.97 

27.10 

9-7 

59.23 

52.83 

10.3 

29.49 

10.86 

10.4 

28.76 

52.96 

10.5 

25.22 

25.15 

10.6 

49.09 

27.43 

10.7 

59.41 

53.08 

ZI.3 

29.22 

10.86 

II.4 

28.64 

53.29 

11.5 

25.17 

25.52 

11.6 

49.20 

27.79 

11.7 

59.59 

53.34 

Z2.3 

28.93 

10.84 

12.4 

28.51 

53.63 

12.5 

25.11 

25.90 

12.6 

49.31 

28.16 

12.6 

59.78 

53.62 

13.3 

28.63 

10.82 

13.4 

28.35 

53.96 

13.5 

25.02 

26.29 

13.6 

49.41 

28.55 

13.6 

59.97 

53.92 

14.3 

28.32 

10.77 

14.4 

28.18 

54.29 

14.5 

24.90 

26.69 

14.6 

49.49 

28.95 

14.6 

60.15 

54.24 

153 

28.02 

10.69 

15.4 

28.00 

54.60 

15.5 

24.75 

27.07 

15.6 

49.54 

29.36 

15.6 

60.32 

54.57 

16.3 

27.73 

10.61 

16.4 

27.81 

54.89 

16.5 

24.59 

27.44 

16.6 

49.58 

29.75 

16.6 

60.47 

54.91 

17.2 

27.45 

10.50 

17.4 

27.62 

55.17 

17.5 

24.41 

27.77 

17.6 

49.61 

30.13 

17.6 

60.61 

55.25 

18.2 

27.18 

10.39 

18.4 

27.42 

55.42 

18.5 

24.22 

28.12 

18.6 

49.63 

30.50 

18.6 

60.73 

55.58 

19.2 

26.93 

10.28 

19.4 

27.23 

55.65 

19.5 

24.03 

28.44 

19.6 

49.64 

30.86 

19.6 

60.85 

55.90 

20.2 

26.69 

10.16 

20.4 

27.05 

55.88 

20.5 

23.85 

28.74 

20.6 

49.66 

31.20 

20.6 

60.96 

56.21 

21.2 

26.45 

10.06 

21.4 

26.87 

56.10 

21.5 

23.68 

29.03 

21.5 

49.69 

31.52 

21.6 

61.07 

56.51 

22.2 

26.21 

9.96 

22.4 

26.70 

56.32 

22.5 

2352 

29.33 

22.5 

49.72 

31.85 

22.6 

6z.i8 

56.79 

23.2 

25.98 

9.87 

23.4 

26.54 

56.56 

23.5 

23.37 

29.64 

235 

49.75 

32.20 

23.6 

61.30 

57.07 

24.2 

25.73 

9.78 

24.4 

26.37 

56.82 

•24.5 

23.22 

29.97 

24.5 

49.80 

32.56 

24.6 

61.44 

57-37 

25.2 

25.47 

9.69 

25.4 

26.20 

57.09 

25.5 

23.08 

30.33 

25.5 

49.84 

32.94 

25.6 

61.59 

57.68 

26.2 

25.19 

9.60 

26.4 

26.01 

57.37 

26.5 

22.92 

30.69 

26.5 

49.87 

33.33 

26.6 

61.74 
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27.2 

24.90 

9.50 
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57.66 

27.5 
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31.07 

27.5 
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61.89 

58.37 
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24.60 

9.36 

28.4 
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28.5 
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58.75 

29.2 
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30.4 
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62.26 
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58.65 

31-4 

21.65 

32.50 

31.5 
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35.44 
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62.35 
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32.2 
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8.60 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


4  OotentiB. 

81  XensflB. 

7  Ootentis. 

C  Ootuitis. 

Tf  Octenlls. 

Mag  5.6 

Mag.  6.2 

Mag.  6.4 

Mag.  5.4 

Mag.  6 

3 

Mean 
Solar 
Date. 

Right 
Aacen- 

sioa. 

Dedina* 

tion 
South, 

Mean 
Solar 
Date. 

Right 

Ascen- 

sion. 

Declina- 
tion 
South, 

Mean 

Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
South, 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
South, 

Mean 

Solar 
Date. 

Right 

Ascen> 

sion. 

Decfi- 
nati«>o 
South, 

h  m 

0     / 

h    m 

0     f 

h  m 

e      t 

h  m 

0     f 

h  m 

0  / 

Feb. 

142 

-8513 

Feb. 

5  47 

-8449 

Feb. 

718 

-8653 

ff 

Feb. 

9    9 

-8518 

ff 

Feb. 

II    0 

-84  7 

1.2 

B 
23.47 

8.60 

1.4 

8 
24.58 

58.83 

1.4 

s 
21.33 

32.80 

1.5 

8 
49.75 

35.83 

1.6 

8 
2.42 

0.37 

2.2 

23-23 

8.39 

2.4 

24.33 

58.99 

2.4 

21.03 

33.08 

2.5 

49.68 

36.20 

2.6 

2.48 

0.73 

3.2 

23.00 

8.18 

3.4 

24.10 

59.15 

3.4 

20.75 

33.35 

3.5 

49.62 

36.55 

3.6 

2.54 

1.08 

4.2 

22.79 

8.00 

4.4 

23.89 

59.32 

4.4 

20.50 

33.61 

4.5 

49.57 

36.88 

4.6 

2.61 

1.42 

5.2 

22.57 

7.83 

5.4 

23.69 

59.50 

5.4 

20.26 

33.88 

5-5 

49.54 

37.23 

5.6 

2.69 

1.75 

6.2 

22.34 

7.67 

6.4 

23.48 

59.69 

6.4 

20.03 

34.17 

6.5 

49.51 

37.59 

6.6 

2.78 

2.09 

7.2 

22.09 

7.52 

7.4 

23.26 

59.90 

7.4 

19.79 

34.48 

7.5 

49.50 

37.96 

7.6 

2.88 

2.44 

8.2 

21,83 

7.35 

8.4 

23.04 

60.13 

8.4 

19.54 

34.81 

8.5 

49.48 

38.35 

8.6 

2.99 

2.81 

9.2 

21.56 

7.16 

9.4 

22.81 

60.35 

9.4 

19.28 

35.15 

9.5 

49.45 

38.75 

9.6 

3.09 

3.20 

10.2 

21.30 

6.96 

10.4 

22.55 

60.57 

10.4 

18.99 

35.49 

10.5 

49.40 

39.17 

10.6 

3.19 

3.60 

II. 2 

21.03 

6.75 

II.4 

22.29 

60.77 

II.4 

18.66 

35.82 

1 1.5 

49.33 

39.59 

1 1.6 

3.27 

4.0I 

12.2 

20.76 

6.52 

12.3 

22.01 

60.96 

12.4 

18.32 

36.14 

12.5 

49.25 

40.00 

12.6 

3.34 

4.43 

13.2 

20.50 

6.27 

13.3 

21.74 

61.13 

13.4 

17.96 

36.43 

13.5 

49.16 

40.41 

13.6 

3.39 

4.8s 

14.2 

30.25 

6.00 

14.3 

21.47 

61.27 

14.4 

17.60 

36.70 

14.5 

49.05 

40.79 

14.6 

3.43 

5.26 

15.2 

20.03 

5.73 

15.3 

21.20 

61.39 

15.4 

17.24 

36.96 

155 

48.93 

41.16 

15.6 

3.46 

5.66 

16.2 

I9-B3 

5.46 

16,3 

20.93 

61.50 

16.4 

16.89 

37.21 

16.5 

48.82 

41.51 

16.6 

3.49 

6.04 

17.2 

19.65 

5.20 

17.3 

20.68 

61.60 

17.4 

16.54 

37.44 

17.5 

48.72 

41.85 

17.6 

3.50 

6.41 

18.2 

19.45 

4.96 

18.3 

20.44 

61.70 

18.4 

16.19 

37.65 

18.5 

48.61 

42.18 

18.5 

3.52 

6.77 

19.2 

19.25 

4.73 

19.3 

20.19 

61.81 

19.4 

15.87 

37.87 

19.5 

48.51 

42.50 

19.5 

3.55 

7.11 

20.2 

19.06 

4.50 

20.3 

19.96 

61.93 

20.4 

15-57 

38.12 

20.5 

48.42 

42.84 

20.5 

3.60 

7.46 

21.2 

18.85 

4.27 

21.3 

19.72 

62.06 

21.4 

15.27 

38.39 

21.5 

48.34 

43.19 

21.5 

3.65 

7.81 

22.2 

18.62 

4.05 

22.3 

19.47 

62.21 

22.4 

14.95 

38.66 

22.5 

48.26 

43.56 

22.5 

3.70 

8.18 

23.1 

18.39 

3.80 

23.3 

19.20 

62.38 

23.4 

14.61 

38.94 

23.5 

48.17 

43.95 

23.5 

3.76 

8.58 

24.1 

18.14 

3.53 

24.3 

18.92 

62.53 

24.4 

14.24 

39.23 

24.5 

48.06 

44.35 

24.5 

3.81 

9.00 

25.1 

17.88 

3.24 

25.3 

18.63 

62.66 

25.4 

13.84 

39.52 

25.5 

47.93 

44.75 

25.5 

3.85 

9.44 

26.1 

17.63 

2.93 

26.3 

18.32 

62.78 

26.4 

13.42 

39.79 

26.4 

47.79 

45.16 

26.5 

3.86 

9.89 

27.1 

17.42 

2.59 

27.3 

18.00 

62.87 

27.4 

12.97 

40.04 

27.4 

47.63 

45.55 

27.5 

3.86 

10.34 

28.1 

i7'23 

2.25 

28.3 

17.69 

62.93 

28.4 

12.51 

40.26 

28.4 

47.45 

45.92 

28.5 

3.84 

10.78 

29.1 

17.06 

I.91 

29.3 

17.39 

62.96 

29.4 

12.06 

40.44 

29.4 

47.27 

46.26 

29.5 
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30.1 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


4  Ootantls. 

81  XensflB. 

7  OctantlB. 

C  Octantis. 

7  Ootantls. 

Mag.  5.6 

Mag.  6.2 

Mag.  6.4 

Mag.  5.4 

] 

Mag.  6.3 

Mean 
Solar 
Date. 

Richt 
Ascen- 
sion. 

Declina- 

aon 
South. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
South. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
Souih. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
5ott/A. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

DecU- 
nation 
South. 

h  m 

0    f 

h   m 

0    ' 

h   m 

e      t 

h  m 

0    / 

h  m 

0     f 

Mar. 

142 

-85  12 

Mar. 

5  47 

-8450 

Mar. 

717 

-8653 

Mar. 

9    9 

-8518 

§§ 

Mar. 

II    0 

-84  7 

I.I 

s 
16.91 

61.58 

1.3 

8 
17.10 

2.98 

1.4 

8 
71.63 

40.61 

1.4 

8 
47.08 

WW 

46.57 

1.5 

s 
3.77 

11.58 

2.1 

16.75 

61.27 

2-3 

16.83 

3.02 

2.4 

7123 

40.78 

2.4 

46.91 

46.87 

2.5 

3.75 

11.95 

3.1 

16.58 

60.98 

3.3 

16.57 

3.05 

3.4 

70.85 

40.95 

3.4 

46.76 

47.16 

3.5 

3.74 

12.31 

4-1 

16.42 

60.70 

4-3 

16.31 

3.10 

4.4 

70.48 

41.14 

4.4 

46.62 

47.47 

4.5 

3.73 

12.67 

5.1 

16.24 

60.43 

5.3 

16.06 

3.16 

5.4 

70.13 

41.34 

5.4 

46.48 

47.81 

5.5 

3.74 

13.04 

6.1 

16.05 

60.14 

6.3 

15.79 

3.24 

6.3 

69.75 

41.56 

6.4 

46.35 

48.14 

6.5 

3-75 

13.43 

7-1 

15.86 

5985 

7-3 

15.51 

3-34 

7.3 

69.34 

41.78 

7.4 

46.21 

48.49 

7.5 

3.76 

1383 

8.1 

15.66 

59.55 

8.3 

15.22 

3.43 

8.3 

68.92 

42.02 

8.4 

46.06 

48.85 

8.5 

3.76 

14.24 

9.1 

15.46 

59.22 

9.3 

14.92 

3.49 

9-3 

68.49 

42.24 

9.4 

45.89 

49.22 

9.5 

3.75 

14.66 

lO.I 

15.27 

58.88 

10.3 

14.62 

3.54 

10.3 

68.05 

42.45 

10.4 

45.71 

49.58 

10.5 

3.73 

15.08 

II. I 

15.09 

58.52 

11.3 

14.31 

3.57 

11.3 

6759 

42.65 

11.4 

45.51 

49.92 

"•5 

3.70 

15.50 

12. 1 

14.92 

58.14 

12.3 

14.00 

3.58 

12.3 

67.11 

42.82 

12.4 

45.30 

50.25 

12.5 

3.65 

15.91 

I3.I 

14.78 

57.77 

13.3 

13-70 

3.57 

13.3 

66.63 

42.97 

13.4 

45.09 

50.57 

13.5 

3.59 

16.31 

14. 1 

14.65 

57.41 

14-3 

13.40 

3.54 

14.3 

66.17 

43.10 

14.4 

44.86 

50.86 

14.5 

3.52 

16.70 

I5.I 

14.53 

57.05 

15.3 

13.12 

3.50 

15.3 

65.72 

43.22 

15.4 

44.64 

51.13 

15.5 

3.44 

17.08 

16. 1 

14.42 

56.70 

16.3 

12.84 

3.46 

16.3 

65.28 

43.33 

16.4 

44.43 

51.39 

16.5 

3.37 

17.44 

I7.I 

14.31 

56.37 

17.3 

12.58 

3.42 

17.3 

64.85 

43.42 

17.4 

44.22 

51.65 

17.5 

3-31 

17.79 

18.I 

14.20 

56.05 

18.3 

12.32 

3.39 

18.3 

64.44 

43-53 

18.4 

44.02 

51.91 

18.5 

3.26 

18.13 

19. 1 

14.07 

55.73 

19.2 

12.07 

3.38 

19-3 

64.05 

43.67 

19.4 

43.84 

52.18 

19.5 

3.21 

18.47 

20.1 

13.93 

55.41 

20.2 

II.8I 

3.39 

20.3 

63.64 

43.82 

20.4 

43.66 

52.47 

20.5 

3.18 

18.83 

21. 1 

13.78 

55 -08 

21.2 

11.54 

3.41 

21.3 

63.22 

43.97 

21.4 

43.48 

52.77 

21.5 

3.15 

19.20 

22.1 

13.63 

54.74 

22.2 

11.25 

3-43 

22.3 

62.78 

44.13 

22.4 

43.28 

53.09 

22.5 

3.11 

19.60 

23.1 

13.47 

54.38 

23.2 

10.94 

3.43 

23.3 

62.31 

44.30 

23.4 

43.06 

53.42 

23.5 

3.06 

20.02 

24.1 

13.32 

53.99 

24.2 

10.62 

3.42 

24-3 

61.81 

44.45 

24.4 

42.83 

53.75 

24.5 

3.00 

20.45 

25.1 

13.18 

53.59 

25.2 

10.31 

3.37 

25.3 

61.29 

44.58 

25.4 

42.58 

54.06 

25.4 

2.92 

20.87 

26.1 

13.06 

53.17 

26.2 

10.00 

3.30 

26.3 

60.77 

44.68 

26.4 

42.32 

54.34 

26.4 

2.82 

21.28 

27.1 

12.97 

52.75 

27.2 

9.69 

3.20 

27.3 

60.25 

44.76 

27.4 

42.05 

54.60 

27.4 

2.70 

21.67 

28.1 

12.90 

52.35 

28.2 

9.39 

3.08 

28.3 

59.75 

44.80 

28.4 

41.78 

54.84 

28.4 

2.58 

22.02 

29.1 

12.85 

5x96 

29.2 

9.II 

2.96 

29.3 

59-28 

44.85 

29.4 

41.52 

55.06 

29.4 

2.46 

22.36 

30.0 

12.79 

51-59 

30.2 

8.85 

2.86 

30.3 

58.83 

44.89 

30.4 

41.27 

55.28 

30.4 

2.35 

22.68 

31.0 

12.72 

51.25 

31.2 

8.61 

2.77 

31.3 

58.39 

44.94 

31.4 

41.04 

5548 

31.4 

2.26 

22.99 

32.0 

12.64 

50.90 

32.2 

8.35 

2.69 

32.3 

57.96 

4500 

32.4 

40.83 

55.70 

32.4 

2.18 

23.32 

I] 

.99     -11.94 

11. II     - 

•I  1.06 

18.46    -18.44 

12.24     —12.20 

9 

.77       -9.71 

l^ 

42*    2I«.27 

5»^47» 

1 3*.  194 

yh   ,gm       1.35 

9h    9»   38-.50 

10b 

59"  57*.052 

-85^ 

12'     5 

2''.03     1 

-84« 

^49^   5 

3".  XI 

-86« 

^53'    3 

13".62    1 

-85* 

'   18'     4 

.3".98 

-84- 

•    -f    I 

3".77 

[Eph  la] 
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APRIL,  1912. 


APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


4  Ootantis. 

81  XensflB. 

7  OotantiB. 

C  Ootantis. 

^Oetantis. 

Mag.  5.6 

Mag.  6.2 

Mag.  6.4 

Mag.  5.4 

Mag.  6.3 

Mean 

Risht 

Decttna* 

Mean 

Right 

Declina- 

Mean 

Right 

Declina- 

Mean 

Right 

Declina- 

Mean 

Right 

Decfi. 

Solar 

Ascen- 

tion 

Solar 

Ascen- 

tion 

Solar 

Ascen- 

tion 

Solar 

Ascen- 

tion 

Solar 

Asoen- 

nation 

Date. 

aon. 

South, 

Date. 

sion. 

S<niik, 

Date. 

sion. 

South. 

Date. 

sion. 

SouA, 

Datc. 

sioa. 

South, 

h  m 

0    f 

h  m 

0     / 

h  m 

0     / 

h  m 

e     9 

h  m 

0    « 

Apr. 

142 

-85  12 

Apr. 

5  47 

-8449 

Apr. 

7  17 

-8653 
ft 

Apr. 

9    9 

-8518 

mm 

Apr. 

1059 

-84  7 

f0 

I.O 

8 
12.64 

50.90 

X.2 

8 
8.35 

62.69 

1.3 

8 
57.96 

45-00 

1.4 

8 
40.83 

55.70 

1.4 

8 
62.18 

23.32 

2.0 

".55 

50.56 

2.2 

8.1  X 

62.63 

2.3 

57.54 

45.08 

2.4 

40.63 

55.93 

2.4 

62.  xo 

23-65 

3.0 

12.46 

50.21 

3.2 

7.85 

62.57 

3.3 

57.11 

45.17 

3.3 

40.41 

56.18 

3.4 

62.03 

24.00 

4.0 

12.37 

49.85 

4.2 

7.57 

62.52 

4.3 

56.66 

45.26 

4.3 

40.19 

56.44 

4.4 

61.96 

24-36 

5.0 

12.27 

49.47 

5.2 

7.28 

62.45 

5.3 

56.19 

45.36 

5.3 

39.95 

56.71 

5.4 

6X.87 

24-73 

6.0 

12.18 

49.07 

6.2 

6.98 

62.37 

6.3 

55.70 

45.45 

6.3 

39.69 

56.97 

6.4 

6X.77 

25. XO 

7.0 

12.09 

48.67 

7.2 

6.70 

62.27 

7.3 

55.20 

45.52 

7.3 

39.42 

57.22 

7.4 

61.66 

25-47 

S.O 

12.02 

48.27 

8.2 

6.4X 

62.x  5 

8.3 

54.69 

45.56 

8.3 

39.15 

57.45 

8.4 

6X.53 

25.84 

9.0 

11.97 

47.86 

9.2 

6.X3 

62  .OX 

9.3 

54.18 

45.59 

9.3 

38.86 

57.66 

9.4 

61.39 

26.19 

lO.O 

11.94 

47-45 

10.2 

5.86 

6X.84 

X0.3 

53.68 

45.60 

XO.3 

38.57 

57.85 

X0.4 

6X.25 

26.52 

II.O 

II.9I 

47.04 

IX. 2 

5.60 

61.67 

XX.2 

53.19 

45.58 

XX.3 

38.29 

58.02 

XI.4 

61. xo 

26.84 

Z2.0 

II.9I 

46.65 

12.2 

5.36 

6X.49 

X2.2 

52.73 

45.55 

X2.3 

38.OX 

58.x  7 

12.4 

60.95 

27.13 

I3-0 

IX.9I 

46.27 

13.2 

5.12 

6X.32 

X3.2 

52.28 

45.52 

13.3 

37.74 

58.32 

13.4 

60.80 

27.41 

14.0 

11.90 

45.90 

14.2 

4.88 

6x.i6 

X4.2 

51.85 

45.49 

14-3 

37.48 

58.46 

14.4 

60.67 

27.68 

15.0 

11.90 

45.55 

15.2 

4.65 

6x.ox 

15.2 

51.43 

45.47 

15.3 

37.23 

58.6X 

15.4 

60.55 

27.95 

16.0 

11.88 

45.2X 

X6.2 

4.41 

60.88 

X6.2 

5 1. OX 

45.46 

X6.3 

36.99 

58.77 

X6.4 

6044 

28.23 

17.0 

11.84 

44.85 

X7.2 

4.17 

60.77 

X7.2 

50.59 

45.48 

17.3 

36.76 

58.94 

17.4 

60.33 

28.52 

17.9 

11.79 

44-49 

18.2 

3.91 

60.66 

18.2 

50.  X5 

45-50 

X8.3 

36.52 

59.13 

X8.4 

60.22 

28.83 

18.9 

"•73 

44.11 

X9.2 

3.63 

60.53 

X9.2 

49.69 

45-53 

19.3 

36.26 

59.33 

X9.4 

60.10 

29.16 

19.9 

11.68 

43.71 

20.2 

3.35 

60.39 

20.2 

49.20 

45.56 

20.3 

35.98 

59.52 

20.4 

59.97 

29.50 

20.9 

11.63 

43.29 

21.2 

3.07 

60.22 

2X.2 

48.70 

45.57 

21.3 

35.69 

59.71 

21.4 

59.82 

29.84 

21.9 

11.62 

42.86 

22.2 

2.80 

60.03 

22.2 

48.x  7 

45.55 

22.3 

35.38 

59.89 

22.4 

59.65 

30.18 

22.9 

11.63 

42.43 

23.2 

2.55 

59.8X 

23.2 

47.65 

45.50 

23.3 

35.06 

60.05 

23.4 

59.47 

30.49 

239 

11.66 

42.01 

24.2 

2.31 

59.57 

24.2 

47.15 

45.42 

24.3 

34.74 

60.X7 

24.4 

59.29 

30.77 

24.9 

11.71 

4X.60 

25.x 

2.08 

59-33 

25.2 

46.67 

45.32 

25.3 

34.43 

60.27 

25.4 

59." 

31.03 

25.9 

11.77 

4X.22 

26.x 

X.86 

59.09 

26.2 

46.23 

45-21 

26.3 

34.14 

60.35 

26.4 

58.93 

31.26 

26.9 

11.82 

40.86 

27.x 

1.65 

58.87 

27.2 

45.82 

45." 

27.3 

33.87 

60.42 

27-4 

58.76 

31.47 

27.9 

11.86 

40.52 

28.x 

1.45 

58.67 

28.2 

45.43 

45.04 

28.3 

33.6X 

60.50 

28.4 

58.61 

31.69 

28.9 

11.89 

4O.X8 

29.1 

1.25 

58.48 

29.2 

45.05 

44.97 

29.3 

33.36 

60.60 

29.4 

58.47 

31.93 

29.9 

11.90 

39-83 

30.1 

1.05 

58.30 

30.2 

44.64 

44.91 

30.3 

33.12 

60.7  X 

30.4 

58.34 

32.17 

30.9 

U.91 

39.48 

31. 1 

0.84 

58.13 

31.2 

44.22 

44.87 

31.3 

32.86 

60.84 

31.3 

58.21 

32.43 

31.9 

11.92 

39." 

32.1 

0.6  X 

57.96 

32.2 

43.78 

44.83 

32.3 

32.59 

60.96 

32.3 

58.07 

32.69 

XI.98    -11.93 

IX. XX      — XX.06 

X8.47      —18.44 

12.25      -I2.2X 

9.77    -9.7a 

jh  ^jm    2I».27 

^h  ^^a    X3».i94 

7»»  x8«      x».35 

9^    9^  38'.SO 

10^59^  57*-05a 

-85« 

X2'    5 

2".03     1 

-84* 

^49^   5 

3"."    1 

-86« 

^53'   3 

13^62    1 

-«5* 

'xV  A 

^'.98 

^c 

'  f  I 

3".77 

[Bph  xt] 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


4  Ootaatis. 

81  Mtnum. 

7  Octantis. 

C  Ootaatis. 

17  OotantlB. 

Mag.  5.6 

Mag.  6.2 

Mag.  6.4 

Mag.  5.4 

Mag.  6.3 

Mean 
Salar 
Bate. 

Risht 
Ascen- 
sion. 

DecJina- 

tion 
So9Uh. 

Mean 

Solar 
Date. 

Riffht 
Ascen- 
sion. 

Declina- 
tion 
SoiUh. 

Mean 
Solar 
Date. 

Riffht 
Ascen- 
sion. 

Declina- 
tion 
South, 

Mean 

Solar 
Date. 

Riffht 
Ascen- 
sion. 

Declina- 
tion 
South. 

Mean 
Solar 
Date. 

Riffht 
Ascen- 
sion. 

DecU- 
natlon 
South, 

h  m 

0    / 

h  m 

0    f 

h  m 

e     / 

h  m 

0    / 

h  m 

e      t 

May 

142 

-85  12 

ft 

May 

546 

-8449 

May 

717 

_ 

-8653 

May 

9    9 

-8519 

ft 

May 

1059 

-84  7 

1.9 

■ 
11.92 

39.11 

I.I 

s 
60.84 

58.13 

1.2 

s 
44.22 

44.87 

1.3 

s 
32.86 

0.84 

1.3 

B 
58.21 

32.43 

2.9 

"93 

38.72 

2.x 

60.61 

57.96 

2.2 

43.78 

44.83 

2.3 

32.59 

0.96 

2.3 

58.07 

32.69 

3-9 

11.95 

38.33 

3-1 

60.37 

57.77 

3.2 

43.33 

44.78 

3.3 

32.30 

1.09 

3.3 

57.92 

32.96 

4-9 

11.99 

37.93 

4.1 

60.14 

57.56 

4-2 

42.87 

44.71 

4.3 

32.01 

I.2I 

4.3 

57.76 

33.23 

5.9 

12.05 

37.53 

5.1 

59.91 

57.33 

5-2 

42.41 

44-62 

5.3 

31.71 

1.30 

5.3 

57.58 

33.50 

6.9 

12.12 

37.13 

6.1 

59.69 

57.08 

6.2 

41.94 

44.52 

6.3 

31.40 

1.38 

6.3 

57.38 

33.75 

7.9 

12.21 

36.75 

7-1 

59.47 

56.81 

7.2 

41.48 

44.40 

7.3 

31.10 

1.44 

7.3 

57.18 

33.98 

8.9 

12.31 

36.38 

8.1 

59.27 

56.53 

8.2 

41.04 

44.26 

8.3 

30.79 

1.48 

8.3 

56.98 

34.19 

9.9 

12.42 

36.02 

9-1 

59.08 

56.24 

9.2 

40.61 

44.10 

9.2 

30.49 

1.49 

9.3 

56.77 

34.38 

10.9 

12.53 

35.68 

10. 1 

58.91 

55-95 

10.2 

40.19 

43.93 

10.2 

30.20 

1.50 

10.3 

56.57 

34.56 

ZI.9 

12.63 

35.35 

II. I 

58.74 

55-68 

II.2 

39.80 

43.76 

11.2 

29.92 

1.50 

"3 

56.38 

34.72 

12.9 

12.72 

35.02 

12. 1 

58.58 

55.42 

12.2 

39-43 

43.61 

12.2 

29.65 

1.50 

12.3 

56.20 

34.88 

13.9 

12.80 

34.70 

13.1 

58.43 

55.17 

132 

39.08 

43.47 

13.2 

29.39 

1.52 

133 

56.03 

35.03 

14-9 

12.87 

34.39 

14. 1 

58.27 

54.95 

14.2 

38.73 

43.35 

14.2 

29.14 

1.55 

14.3 

55.86 

35.20 

159 

12.92 

34.05 

15. 1 

58.10 

54-74 

15.2 

38.37 

43.24 

15.2 

28.89 

1.60 

15.3 

5570 

35.38 

16.9 

12.98 

3369 

16. 1 

57.92 

54.52 

16.2 

38.00 

43.14 

16.2 

28.63 

1.67 

16.3 

55.54 

35.58 

179 

13.05 

33.30 

17.1 

57.73 

54.28 

17.2 

37.60 

4304 

17.2 

28.36 

1.73 

17.3 

55.37 

35.79 

i8»9 

13.14 

32.92 

18.1 

57.53 

54.03 

I8.I 

37.17 

42.92 

18.2 

28.07 

1.78 

18.3 

55.19 

36.02 

19.9 

13-25 

32.54 

19.1 

57.33 

53.75 

19. 1 

36.73 

42.78 

19.2 

27.76 

1.82 

19.3 

54.99 

36.23 

20.9 

13.37 

32.17 

20.1 

57.14 

5345 

20.1 

36.28 

42.60 

20.2 

27.44 

1.83 

20.3 

54.78 

36.42 

2Z.9 

13.51 

31.80 

21. 1 

56.97 

53.12 

21. 1 

35.85 

42.40 

21.2 

27.14 

I.81 

21.3 

54.56 

36.60 

22.9 

13.67 

31.46 

22.1 

56.81 

52.78 

22.1 

35.45 

42.18 

22.2 

26.83 

1.78 

22.3 

54.33 

36.74 

23.9 

13.84 

31.14 

23.1 

56.67 

52.45 

23.1 

35-07 

41.95 

23.2 

26.53 

1.72 

23.3 

54." 

36.85 

24.9 

14.00 

30.85 

24.1 

56.54 

52.13 

24.1 

34.73 

41.73 

24.2 

26.25 

1.65 

24.3 

53.90 

36.95 

25.9 

14.14 

30.57 

25.1 

56.43 

51.83 

25.1 

34.42 

41.52 

25.2 

25.99 

1.58 

25.3 

53.70 

37.03 

26.9 

14.26 

30.28 

26.1 

56.32 

51.55 

26.1 

34.14 

41.32 

26.2 

25.75 

1.52 

26.3 

53.51 

37.12 

27.9 

14.38 

30.00 

27.1 

56.21 

51.28 

27.1 

33.85 

41.14 

27.2 

25.52 

1-47 

27.3 

53.34 

37.22 

28.9 

14.47 

29.70 

28.1 

56.10 

51.02 

28.1 

33.54 

40.98 

28.2 

25.28 

1.44 

28.3 

53.17 

37.33 

29.9 

14.57 

29.39 

29.1 

55.97 

50.77 

29.1 

33.21 

40.82 

29.2 

25.03 

1.43 

29.3 

53.00 

37-45 

30.9 

14.69 

29.08 

30.1 

55.83 

50.50 

30.1 

32.87 

40.65 

30.2 

24.77 

1. 41 

30.3 

52.82 

37-58 

31.9 

14.83 

28.76 

31.0 

5569 

50.22 

31. 1 

32.52 

40.47 

31.2 

24.50 

1.39 

31.3 

52.63 

37.71 

32.9 

14.99 

28.43 

32.0 

55.56 

49-92 

32.1 

32.17 

40.29 

32.2 

24.22 

1.34 

32.3 

52.43 

37.83 

11.97  -11.93 

1 1. 10    —11.06 

18.46      —18.44 

12.25    - 

-12.21 

9.77      -^.72 

jh   ^2^    2I*.27 

^h  47«    13M94 

yh  igm       ii,35 

9^    9m    . 

38-.50 

lo^  59"   57*-052 

-85  0 

12'    5 

2".03    1 

-840 

49^   5 

y'.ii    1 

-86« 

53'   3 

3".62    1 

-85*^ 

18'    4 

3''.98 

-840 

/      I, 

3".77 

[Bph  zs] 
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JUNE,  1912. 


APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


4  Ootantii. 

81  Xens«. 

7  Octantis. 

C  OotantiB. 

7  Ootaiktis. 

Mag.  5.6 

Mag.  6.2 

Mag.  6.4 

Mag.  5.4 

Mag.  6.3 

Mean 
Solar 
Date. 

Right 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


4  Octantig. 

81  Xeii8«. 

7  Oetantts. 

C  Octantig. 

Tf  Oot&BtU. 

Mag.  5.6 

Mag.  6.2 

Mag.  6.4 

Mag.  5.4 

Mag.  6.3 

Mean 
Solar 
Date. 

Right 

Aacen- 

Aaa.. 

Declina- 
tion 
Sou/A. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
South, 

Mean 

Solar 
Date. 

Right 

Ascen- 
sion. 

Declina- 
tion 
South, 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
South, 

Mean 

Solar 
Date. 

Right 
Ascen- 
sion. 

1 

Dcdi- 
nation 
South. 

h  m 

0       r 

h   m 

0     / 

h  m 

0     / 

h  m 

0     / 

h  m 

e     / 

Aug. 

142 

-85  12 

Aug. 

546 

-8449 

Aug. 

717 

-8653 

Aug. 

9    9 

-8518 

ft 

Aug. 

1059 

-847 

1-7 

s 
28.82 

1^,14 

1-9 

s 
56.42 

30.37 

1.9 

8 
24.23 

22.35 

I.O 

s 
13.19 

48.88 

I.I 

s 
4123 

33.17 

2.7 

29.08 

19.20 

2.9 

56.59 

30.11 

2.9 

24.38 

22.05 

2.0 

13.14 

48.54 

2.1 

41.10 

32.89 

3.7 

29.32 

19.27 

3-9 

56.76 

29.88 

3.9 

24.53 

21.76 

3.0 

13.11 

48.22 

3.1 

40.99 

32.62 

4-7 

29.56 

19.33 

4.9 

56.92 

29.67 

4-9 

24.66 

21.49 

4.0 

13.10 

47.92 

4.1 

40.90 

32.36 

5.7 

29.77 

19.40 

5.9 

57.06 

29.48 

5.9 

24.78 

21.24 

50 

1309 

47.63 

5.1 

40.81 

32.12 

6.7 

29.99 

19.44 

6.9 

57.19 

29.28 

6.9 

24.88 

20.98 

6.0 

13.07 

4736 

6.1 

40.72 

31.90 

7.7 

30.20 

1947 

7.9 

57.32 

29.07 

7.9 

24.96 

20.72 

7.0 

13.04 

47.10 

7.1 

40.63 

31.69 

8.7 

30.42 

19.50 

8.9 

57.44 

28.84 

8.9 

25.04 

20.45 

8.0 

13.00 

46.84 

8.1 

40.53 

31.49 

9.7 

30.66 

19.50 

9.9 

57.56 

28.59 

9-9 

25.12 

20.16 

8.9 

12.96 

46.57 

9.1 

40.42 

31.29 

10.7 

30.92 

19.53 

10.9 

57.69 

28.32 

10.9 

25.21 

19.85 

9.9 

12.90 

46.28 

10. 1 

40.29 

3109 

11.7 

31.17 

19.57 

11.9 

57.85 

28.05 

1 1.9 

25.32 

1954 

10.9 

12.83 

45.97 

II. I 

40.15 

30.86 

12.7 

31.43 

19.62 

12.8 

58.03 

2779 

12.9 

2546 

19.22 

11.9 

12.78 

45.65 

12.1 

40.01 

30.60 

13.7 

31.70 

19.70 

13.8 

58.22 

27.54 

13.9 

25.64 

18.89 

12.9 

12.75 

45.31 

13. 1 

39.89 

30.31 

14.7 

31.97 

19.81 

14.8 

58.42 

27.31 

14.9 

25.85 

18.58 

13.9 

12.73 

44-95 

14- 1 

39.77 

30.01 

15.7 

32.21 

19.94 

15.8 

58.63 

27.11 

15.9 

26.06 

18.30 

14.9 

12.74 

44.61 

I5«i 

39.68 

29.69 

16.7 

32.44 

20.08 

16.8 

58.84 

26.94 

16.9 

26.28 

18.05 

15.9 

12.77 

44.28 

z6.i 

39.62 

29.38 

17.7 

32.66 

20.22 

17.8 

59.03 

26.78 

17.9 

26.51 

17.81 

16.9 

12.82 

43.97 

17.1 

39.57 

29.09 

18.7 

32.87 

20.36 

18.8 

59.21 

26.64 

18.9 

26.73 

17.59 

17-9 

12.86 

43.68 

18.1 

39.52 

28.81 

19.7 

33.06 

20.48 

19.8 

59.39 

26.50 

19.9 

26.93 

17.38 

18.9 

12.90 

4341 

19.0 

39.47 

28.55 

20.7 

33.25 

20.60 

20.8 

59.56 

26.35 

20.9 

27.12 

17.16 

19.9 

12.93 

43.14 

20.0 

39.42 

28.29 

21.7 

33.44 

20.71 

21.8 

59.73 

26.19 

21.9 

27.29 

16.94 

20.9 

12.96 

42.88 

21.0 

39.36 

28.05 

22.7 

33-66 

20.81 

22.8 

59.90 

26.01 

22.9 

27.46 

16.69 

21.9 

12.98 

42.60 

22.0 

39.29 

27.81 

23.6 

33.88 

20.92 

23.8 

60.08 

2583 

23.9 

27.64 

16.42 

22.9 

12.99 

42.31 

23.0 

39.22 

27.55 

24.6 

34.12 

21.05 

24.8 

60.27 

25.64 

24.9 

27.85 

16.15 

23.9 

13.00 

42.01 

24.0 

39.14 

27.27 

25.6 

34.37 

21.19 

25.8 

60.47 

25.45 

25.9 

28.08 

15.87 

24.9 

13.02 

41.69 

25.0 

39.07 

26.9S 

26.6 

3460 

21.35 

26.8 

60.68 

25.26 

26.9 

28.32 

15.59 

25.9 

1306 

41.36 

26.0 

38.99 

26.67 

27.6 

34.84 

21.52 

27.8 

60.91 

25.08 

27.9 

28.59 

15.33 

26.9 

13.11 

41.03 

27.0 

38.92 

26.35 

28.6 

35.07 

21.70 

28.8 

61.15 

24.92 

28.9 

28.88 

15.07 

27.9 

13.17 

40.69 

28.0 

38.87 

26.01 

29.6 

35.29 

21.91 

29.8 

61.39 

24.79 

29.9 

29.19 

14.83 

28.9 

13.25 

40.35 

29.0 

38.83 

25.66 

30.6 

35.49 

22.13 

30.8 

61.63 

24.68 

30.9 

29.51 

14.62 

29.9 

13.34 

40.02 

30.0 

38.80 

25.3a 

31.6 

35.68 

22.35 

31.8 

61.87 

24.61 

31.9 

29.84 

14.43 

30.9 

13.44 

39.71 

31.0 

38.79 

24.99 

32.6 

35.85 

22.57 

32.8 

62.09 

24.53 

32.9 

30.15 

14.26 

31.9 

13.55 

39.43 

32.0 

38.79 

24.68 

11.96    - 

-11.92 

11.09     —11.04 

18.42     —18.40 

12.24    -12.20 

9.77      -^.72 

jh  ^jpax    / 

ll*.27 

gh  ^^m     i3«.i94 

7*»  i8"*      i«.35 

9^    9"   38'.50 

10^  59"   57*.05a 

-85  0 

12'    5 

2"X>Z 

-84^ 

^49'   5 

3"."    1 

-86« 

'53'    3 

►3".62 

-85^ 

»  18'   i 

^3'^98  1 

-84« 

'    f    I 

3".77 

[Eph  zs] 


SEPTEMBER,  1912. 

APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


495 


4  Ootantis. 

81  Xen8«. 

7  Octantis. 

C  OotantlB. 

tf  Ootantis. 

Mag.  5.6 

Mag.  6.2 
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44.97 

8.39 

6.4 

39.48 

40.98 

6.6 

15.87 

30.13 

6.7 

53.54 

12.49 

6.8 

26.90 

29.00 

6.8 

45.19 

8-25 

7.4 

39.36 

41.31 

7.6 

16.02 

30.44 

7.7 

53.91 

12.69 

7.8 

27.20 

29.05 

7.8 

45-42 

8.13 

8.4 

39.23 

41.61 

8.6 

16.16 

30.76 

8.7 

54.26 

12.91 

8.7 

27.49 

29.12 

8.8 

45.65 

8.05 

9-4 

39.07 

41.90 

9.6 

16.28 

3109 

9.7 

54.58 

13.15 

9.7 

27.77 

29.21 

9.8 

45.87 

7.99 

10.4 

38.92 

42.17 

10.6 

16.39 

31.40 

10.7 

54.88 

13.38 

10.7 

28.03 

29.32 

10.8 

46.08 

7.94 

11.4 

38.77 

42.43 

1 1.6 

16.48 

31.69 

11.7 

55.17 

13.61 

11.7 

28.28 

29.42 

11.8 

46.29 

7.90 

12.4 

38.63 

42.68 

12.6 

16.57 

31.97 

12.7 

55.44 

13.83 

12.7 

28.52 

29.51 

12.8 

46.49 

7.85 

13.4 

38.51 

42.91 

13-6 

16.67 

32.24 

13.7 

55.70 

14.03 

137 

28.77 

29.60 

• 
13.8 

46.68 

7-79 

14.4 

38.39 

43.16 

14.6 

16.77 

32.50 

14.7 

55.97 

14.21 

14.7 

29.00 

29.66 

14.8 

46.86 

7-74 

15.4 

38.28 

4341 

15.6 

16.88 

32.75 

15.7 

56.26 

14.39 

15.7 

29.24 

29.71 

15.8 

47.05 

7.67 

X6.4 

38.17 

43.67 

16.6 

16.99 

33.02 

16.6 

56.56 

14.57 

16.7 

29.50 

29.77 

16.8 

47.24 

7-59 

17-4 

38.05 

43-94 

17.6 

I7.II 

33.30 

17.6 

56.87 

14.76 

17.7 

29.75 

29.83 

17.8 

47.44 

7.51 

18.4 

37-93 

44.21 

18.6 

17.24 

33.59 

18.6 

57.18 

14.97 

18.7 

30.01 

29.90 

18.8 

47.65 

7.43 

X9.4 

37.79 

44.49 

19.6 

17.36 

33.89 

19.6 

57.51 

15-20 

19.7 

30.29 

29.99 

19.8 

47-87 

7.36 

20.4 

37-62 

44.79 

20.6 

17.48 

34.22 

20.6 

57.84 

15.45 

20.7 

30.58 

30.10 

20.8 

48.11 

7.30 

21.4 

37.45 

45.06 

21.6 

17.58 

34.58 

21.6 

58.15 

15.72 

21.7 

30.86 

30.23 

21.8 

48.36 

7.26 

22.4 

37.27 

45.32 

22.6 

17.67 

34-93 

22.6 

58.44 

16.02 

22.7 

31.14 

30.38 

22.8 

48.61 

7.25 

23.4 

37.06 

45.58 

23.6 

17.74 

35.30 

23.6 

58.70 

16.33 

23-7 

31.40 

30.55 

23.8 

48.86 

7.27 

24.4 

36.84 

45.81 

24.6 

17.80 

35.65 

24.6 

58.92 

16.64 

24-7 

31.66 

30.74 

24.8 

49.10 

731 

25.4 

36.64 

46.02 

25.6 

17.82 

35-99 

25.6 

59.12 

16.94 

25-7 

31-90 

30.95 

25.8 

49.32 

7.37 

26.4 

36.45 

46.21 

26.6 

17.85 

36.32 

26.6 

59.30 

17.22 

26.7 

32.12 

31.15 

26.8 

49.54 

7.45 

274 

36.26 

46.38 

27.6 

17.87 

36.62 

27.6 

59.47 

17.49 

27.7 

32.32 

31.33 

27.8 

49.73 

7.52 

28.4 

36.08 

46.54 

28.6 

17.90 

36.90 

28.6 

59.64 

17.74 

28.7 

32.52 

31.49 

28.8 

49.91 

7.54 

29.4 

35-92 

46.71 

29.6 

17.94 

37.17 

29.6 

59.83 

17.97 

29.7 

32.73 

31.63 

29.8 

50.09 

7.56 

304 

35.74 

46.88 

30.5 

17.99 

37-46 

30.6 

60.04 

18.21 

30.7 

32.95 

31-77 

30.8 

50.29 

7.57 

31-4 

35-58 

47.08 

31.5 

18.05 

37.77 

31.6    60.27 

18.46 

31.7 

33.18 

31.93 

31-8 

50.50      7.58 

11.98    —11.94 

11.09     —11.04 

18.42      —18.39 

12.23     -12.19 

9.76       -9.71 

I»>    42™     2I".27 

5^  47"    13".  194 

yh  i8»      1-.35 

9^     9"   38'.50        lo"*  59»   57».052 

-85*12'   52".03      -84<>49'   53".ii    | 

-86<>53'    33".62      -85«»  18'   43^.98    |-84<>    /    i3".77 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


4  Octantis. 

81  Mensse. 

7  Ootantis. 

C  Octantis. 

77  OctaatlB. 

Mag.  5.6 

Mag.  6.2 

Mag.  6.4 

Mag.  5.4 

Mag.  6 

.3 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
South. 

Mean 
Solar 
Date. 

Right 
;  Ascen- 
sion. 

Declina- 
tion 
South. 

Mean 

Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
South. 

Mean 
Solar 
Date. 

Right 
Ascen- 
'   sion. 

Declina- 
tion 
South. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Dedt- 
nation 
South. 

h   ro 

0     / 

h    m 

0      1 

h    m 

0     / 

h   m 

0      / 

h   m 

e     9 

Dec. 

142 

-85  12 

Dec. 

5  47 

-8449 

0f 

Dec. 

718 

-8653 

Dec. 

9    9 

-85  18 

mg 

Dec. 

1059 

-84    7 

mm 

1.4 

8 
35.58 

47.08 

1-5 

s 
18.05 

37-77 

1.6 

s 
0.27 

18.46 

1.7 

s 
33-18 

w9 

31-93 

1.8 

s 
50.50 

WW 

7.58 

2.4 

3541 

47-31 

2.5 

18.12 

38.10 

2.6 

0.51 

18.74 

2.7 

33-42 

32.09 

2.8 

50.72 

7-58 

3-4 

35-21 

47.55 

3.5 

18.18 

38.46 

3-6 

0.76 

19.04 

3-7 

33.68 

32.27 

3.8 

50.96 

7.60 

4.4 

34.99 

47-77 

4.5 

18.23 

38.83 

4-6 

0.99 

19.37 

4.7 

33-94 

32.49 

4.8 

51.22 

7.66 

5.4 

34.76 

47.98 

1 
5.5  '  18.26 

39.22 

5-6 

1.20 

19.72 

5.7 

34- 20 

32.72 

5-8 

51.48 

7.73 

6.4 

34.50 

48-17 

6.5 

18.27 

39-61 

6.6 

1.38 

20.08 

6.7 

34-44 

32.97 

6.7 

51.73 

7.84 

7.4 

3424 

48.33 

7.5 

18.26 

39-98 

7-6 

1-53 

20.44 

7.7 

34-66 

33-24 

7-7 

51.97 

7-97 

8.4 

33-99 

48.47 

8.5 

18.24 

40.34 

8.6 

1.66 

20.79 

8.7 

34-86 

33.50 

8-7 

52.19 

8.10 

9.4 

33.74 

48.60 

9-5 

18.22 

40.68 

9-6 

1,76 

21.11 

9.7 

35-05 

33-76 

9-7 

52.41 

8.23 

10.4 

33.51 

48.72 

10.5 

18.20 

41.01 

10.6 

1.86 

21.42 

10.7 

35-24 

34-01 

10.7 

52.61 

8.36 

II.3 

33.29 

48.84 

II-5 

18.17 

41-32 

II. 6 

1.96 

21.73 

II. 7 

35-42 

34-24 

11.7 

52.81 

8.48 

12.3 

33.08 

48.96 

12.5 

18.13 

41.62 

12.6 

2.08 

22x3 

12.7 

35-59 

34-47 

12.7 

53.00 

8.60 

133 

32.88 

• 

49.08 

13.5 

18.12 

41-92 

13-6 

2.20 

22.32 

13-7 

35-77 

34-69 

»3.7 

53.20 

8.70 

14.3 

32.67 

49-21 

14.5 

18.12 

42.23 

14.6 

2.32 

22.60 

14.6 

35.96 

34-90 

14-7 

53.39 

8.79 

15.3 

32.46 

49-35 

15-5 

i8.li 

42.54 

15.6 

2-45 

22.90 

15.6 

36.16 

35-13 

15.7 

53.59 

8.89 

16.3 

32.25 

4950 

16.5 

18.10 

42.87 

16.6 

2-59 

23.21 

16.6 

36.36 

35-37 

16.7 

53.80 

8.99 

173 

32.01 

49-65 

17.5 

18.10 

43.23 

17.6 

2-74 

2355 

17.6 

36.57 

35-62 

17.7 

54.02 

9.10 

18.3 

31.75 

49-79 

18.5 

18.08 

43-62 

18.6 

2.87 

23.90 

18.6 

36.78 

35-89 

18.7 

5426 

9.24 

19.3 

31.48 

49-93 

19.5 

18.05 

44-00 

19.6 

2.98 

24.28 

19.6  1  37.00 

36.19 

«9-7 

54-50 

9.40 

20.3 

31-20 

50.04 

20.5 

18.00 

44-39 

20.6 

3.07 

24.68 

20.6 

37-20 

36.52 

20.7 

54.74 

958 

21.3 

30.92 

50.12 

21.5 

17.92 

44-77 

21.6 

3.12 

25.08 

21.6 

37-38 

36.85 

21.7 

54-97 

9.79 

22.3 

30.64 

50.18 

22.5 

17.83 

45-13 

22.6 

3-13 

25.47 

22.6 

37-55 

37-19 

22.7 

55.19 

10.03 

233 

30.35 

50.22 

23-5 

17.72 

45-48 

23.5 

3-" 

25.84 

23.6 

37.69 

37-53 

23.7 

55.40 

10.27 

24.3 

30.08 

50.23 

24-5 

17.62 

45.80 

24.5 

3-08 

26.18 

24.6 

37-80 

37.86 

24.7 

55.58 

10.51 

25.3 

29.83 

50.25 

25.5 

17-51 

46.10 

25-5 

3-06 

26.51 

25.6 

37.91 

38.18 

25.7 

55.75 

10.73 

26.3 

29.59 

50.26 

26.5 

17.41 

46.37 

26.5 

304 

26.82 

26.6 

38.02 

38.47 

26.7 

55.91 

10.93 

273 

29.36 

50.29 

27-5 

17.33 

46.65 

27-5 

3-04 

27.12 

27.6 

38.14 

38.75 

27.7 

56.08 

11.12 

28.3 

29.14 

50.33 

28.5 

17.26 

46.94 

28.5 

3-05 

27.43 

28.6 

38.27 

39.02 

28.7 

56.26 

11.30 

29-3 

28.91 

50.40 

29.5 

17.20 

47-25 

29-5 

3-09 

27.76 

29.6 

38.42 

39.31 

29.7 

56.45 

11.47 

30-3 

28.67 

50.46 

30.5 

17-13 

47.58 

30.5 

3.14 

28.11 

30.6 ,  38.58 

39.62 

30.7 '  56.66 

11.66 

31.3 

28.39 

50.53 

31.5 

17.06 

47-93 

3J.5 

3-17 

28.48 

31-6  38.75 

39.94 

3»-7 

56.87 

11.88 

32.3 

28.09 

50.59 

32.5 

16.96 

48.30 

32.5 

3.17 

28.88 

32.6 138.91 

40.29 

32.7 

57.08 

12.11 

11.98     -11.94 

11.10    —11.05 

18.43     -18.40 

12.23     —12.19 

9.76 

-9.71 

I**    42™     21».27 

jh  47«    13-.  194 

7»»  i8«»      iV35 

9^     9»    38*.50 

lo**  59"    « 

)7'.052 

-85  0 

12'    5 

2".o3    1 

-840 

49'    5 

3".ii    1 

-86« 

53'    3 

3".62    1 

-85  « 

'  18'    ^ 

.3"-98 

-84« 

7'    I 

3".77 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


t  OctantiB. 

d  Ootantis. 

X  Ootantts. 

<T  Ootantis. 

V  OctantiB. 

Mag.  5.4 

Mag.  4.1 

Mag.  5.2 

Mag,  5.5 

Mag.  5.7 

Mean 
Solar 
Date. 

Riffht 
Ascen- 
sion. 

Declina- 
tion 
South, 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
South. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
South. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
South, 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

DecU- 

nation 

Souih. 

h    m 

0    / 

h    m 

0    / 

h    m 

0    / 

h    m 

0    t 

h    m 

0    t 

Jan. 

1245 

-8438 

Jan. 

14  12 

-8315 

n 

Jan. 

18    2 

-8739 

Jan. 

19  18 

-8914 

Jan 

22  14 

-8625 

0.8 

s 
30-61 

22.60 

0.8 

8 
31.89 

40.44 

0.9 

8 
34.98 

57-96 

I.O 

s 
0.03 

16.26 

I.I 

8 
59.45 

20.20 

1.8 

30.91 

22.72 

1.8 

32.13 

40.43 

1.9 

35.29 

57-61 

2.0 

0.36 

15.86 

2.1 

59.23 

19.88 

2.7 

3119 

22.86 

2.8 

32.37 

40.43 

2.9 

35.62 

57.28 

3-0 

0.81 

15-48 

3.1 

59.03 

19.57 

3.7 

31.45 

23.01 

3.8 

32.59 

40.46 

3.9 

35.97 

56.97 

4-0 

1.32 

15.13 

4.1 

58.86 

19.26 

4.7 

3169 

23.17 

4.8 

32.80 

40.50 

4-9 

36.31 

56.69 

5.0 

1.85 

14.80 

5.1 

58.71 

18.97 

5.7 

31.91 

23.33 

5.8 

33.00 

40.53 

5.9 

36.63 

56.44 

6.0 

2.34 

14.48 

6.1 

58.57 

18.69 

6.7 

32.12 

23.47 

6.8 

33.18 

40.55 

6.9 

36.92 

56.20 

7-0 

2.73 

14.18 

7.1 

58.42 

18.43 

7-7 

32.34 

23.60 

7.8 

33.36 

40.55 

7-9 

37.19 

55-94 

8.0 

3.04 

13.88 

8.1 

58.24 

18.19 

8.7 

32.57 

23.70 

8.8 

33.55 

40.54 

8.9 

37-44 

55.67 

9.0 

3.27 

13.58 

9-1 

58.04 

17.95 

9-7 

32.81 

23.79 

9.8 

33-75 

40.52 

9.9 

37.69 

55-38 

1 0.0 

3.46 

13.26 

10. 1 

57.83 

17.68 

10.7 

33.05 

23.89 

10.8 

33-95 

40.49 

10.9 

37.96 

55.07 

10.9 

3-67 

12.91 

II. I 

57-61 

17.39 

11.7 

33.31 

24.00 

11.8 

34.18 

40.i^8 

1 1.9 

38.25 

54-74 

1 1.9 

3.95 

12.54 

12. 1 

57.39 

17.09 

12.7 

3359 

24.14 

12.8 

34.41 

40.48 

12.9 

38.58 

54.40 

12.9 

4.32 

12.16 

13-1 

57.18 

16.77 

13.7 

33.87 

24.30 

13.8 

34.64 

40.50 

13.9 

38.95 

54.07 

13.9 

4.80 

11.78 

14. 1 

56.98 

16.44 

147 

34.14 

24.48 

14.S 

34.88 

40.53 

14.9 

39-35 

53-75 

14.9 

5-39 

II.4I 

I5-I 

56.80 

16.10 

15-7 

34.39 

24.67 

15.8 

35*" 

40.58 

15.9 

39.76 

53-45 

15.9 

6.08 

11.04 

16. 1 

56.65 

15-75 

16.7 

34.64 

24.88 

16.8 

35.34 

40.65 

16.9 

40.19 

53.17 

16.9 

6.84 

10.69 

17.1 

56.52 

15-40 

17.7 

34.88 

25.10 

17.8 

35.55 

40.74 

17.9 

40.63 

52.91 

17.9 

7.66 

10.35 

18.1 

56.41 

1505 

18.7 

35." 

25.32 

18.8 

3576 

40.84 

18.9 

41.06 

52.67 

18.9 

8.50 

10.03 

19. 1 

56.31 

14.72 

19.7 

35.32 

25.53 

19.8 

35-96 

40.95 

19.9 

41.47 

52.44 

19.9 

9.33 

9.72 

20.1 

56.21 

14.40 

20.7 

3552 

25-74 

20.8 

36.x  6 

41.05 

20.9 

41.87 

52.21 

20.9 

10.12 

9.42 

21. 1 

56.11 

14.10 

21.7 

35.72 

25.94 

21.8 

36.36 

41.14 

21.9 

42.26 

51.99 

21.9 

10.84 

9.13 

22.1 

56.00 

13-80 

22.7 

35  93 

26.13 

22.8 

36.55 

41.22 

22.9 

42.64 

51.76 

22.9 

11.51 

8.84 

23.1 

55-88 

13.50 

23.7 

36.15 

26.31 

23.8 

36.74 

41.28 

23.9 

4301 

51.52 

23.9 

12.14 

8.54 

24.1 

55.76 

13-21 

24.7 

36.37 

26.49 

24.7 

36.93 

41.34 

24.9 

43.39 

51.26 

24.9 

12.76 

8.22 

25.1 

55.63 

12.89 

25-7 

36.60 

26.68 

25.7 

37- 14 

41.40 

259 

43.78 

50.98 

25.9 

13.43 

7.88 

26.1 

55-48 

12.55 

26.7 

36.85 

26.89 

26.7 

37.38 

41.46 

26.9 

44.21 

50.69 

26.9 

14.20 

7.52 

27.1 

55.34 

12.18 

27.7 

37." 

27.12 

27.7 

37.62 

41.55 

27.9 

44.69 

50.40 

27.9 

15-10 

7.15 

28.1 

55.21 

11.78 

28.7 

37.37 

27.38 

28.7 

37.87 

41.67 

28.9 

45.21 

50.12 

28.9 

16.15 

6.78 

29.1 

55.11 

11.37 

29.7 

37.61 

27.67 

29.7 

38.11 

41.82 

29.9 

45.77 

49-85 

29-9 

17.35 

6.42 

30.1 

5504 

10.96 

30.7 

37.83 

27.97 

30.7 

38.35 

41.99 

30.9 

46.36 

49.62 

30.9 

18.63 

6.09 

31. 1 

55-00 

10.56 

31.7 

38.04 

28.28 

31.7 

38.57 

42.18 

31.9 

46.93 

49.42 

31.9 

19.94 

5.79 

32.1 

54.99 

10.17 

32.7 

38.23 

28.59 

32.7 

38.77 

42.39 

32.9 

47.48 

4924 

32.9 

21.24 

,    5.50 

33.1 

55.00 

9.81 

10.71     —10.66 

8.52       -8.46 

24.54     -24.52 

75.04     - 

-75.03 

16.02     -15.99 

12*^  45"*   37*.397 

I4»»  i2»»   4i".586 

18**     3"    I3».2i6 

19^   19" 

42*.  1 7 

22»»  i5»     6".74 

-84^ 

38'  A 

4".33 

-83 « 

^15'  i 

)7  •*5 

-87*= 

•39'   5 

3".25 

-89* 

>I4' 

4".37 

-86 

^^\'  I 

i7".5a 

[Eph  13] 
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FEBRUARY,  1912. 


APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


t  OctanttB. 

S  OctantiB. 

X  OotantlB. 

V  OctentiB. 

Mag.  5.4 

Mag.  4.1 

Mag.  5.2 

Mag.  5.5 

Mag.  5.7 

Mean 
Solar 
Date. 

Riffht 
Ascen- 
sion. 

Declina- 
tion 
Soulh. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
South. 

Mean 

Solar 
Date. 

Ritfht 
Ascen- 
sion. 

Declina- 
tion 
South. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
South. 

Mean;  Right 
Sc4ar  1  Ascen- 
Date.    sion. 

DecU- 
natioo 
South. 

h  m 

e     f 

h  m 

0     f 

h  m 

0    f 

h  m 

e     / 

h.m 

0     / 

Feb. 

12  4.') 

-8438 

Feb. 

14  12 

-8315 

Feb. 

18    2 

-8739 

ft 

Feb. 

19  18 

-8913 
n 

Feb. 

22  14 

—8624 

1.7 

s 
38.23 

28.59 

1-7 

8 
38.77 

42.39 

1-9 

8 
47.48 

49.24 

1.9 

8 
21.24 

65.50 

I.I 

8 
54.99 

70.17 

2.7 

38.40 

28.88 

2.7 

38.96 

42.58 

2.9 

48.01 

49.07 

2.9 

22.49 

65.23 

2.1 

55.00 

69.81 

3.7 

38.57 

29.16 

3-7 

39.X4 

42.75 

3.9 

48.52 

48.91 

3.9 

23.61 

64.96 

3.1 

5500 

69.45 

4.7 

38.75 

29.42 

4-7 

39.33 

42.91 

4.9 

49.00 

48.73 

4.9 

24.66 

64.70 

4.1 

54.99 

69.11 

5.7 

38.93 

29.66 

5.7 

39.52 

43.05 

5.9 

49.47 

48.54 

5.9 

25.66 

64.43 

5.1 

54.95 

68.79 

6.7 

39- 1 3 

29.91 

6.7 

39-72 

43.18 

6.9 

49.94 

48.32 

6.9 

26.65 

64.13 

6.1 

54.89 

68.46 

7.7 

39.34 

30.16 

7.7 

39.93 

43-31 

7.9 

50.42 

48,09 

7.9 

27.67 

63.81 

7.0 

54.82 

68.12 

8.6 

3956 

30.43 

8.7 

40.14 

43.46 

8.9 

50.94 

47.85 

8.9 

28.76 

63.49 

8.0 

54.75 

67.76 

9.6 

39.78 

30.71 

9.7 

40.36 

4362 

9.9 

51.49 

47.61 

9.9 

29.95 

63.16 

9.0 

54.68 

67.38 

10.6 

39-99 

31.01 

10.7 

40.59 

43.80 

10.9 

52.06 

47.39 

10.9 

31.25 

62.83 

1 0.0 

54.62 

66.98 

11.6 

40.20 

31.33 

11.7 

40.81 

43.99 

XI.9 

52.66 

47.X9 

11.9 

32.63 

62.50 

II.O 

54.59 

66.57 

12.6 

40.40 

31.68 

12.7 

41.02 

44.21 

12.9 

53.28 

47.00 

12.9 

34.09 

62.19 

12.0 

54.59 

66.15 

13.6 

40.58 

32.02 

13.7 

41.22 

44.44 

13.9 

53.90 

46.84 

13.9 

35.61 

61.91 

13.0 

5460 

65-73 

14.6 

40.75 

32.36 

14.7 

41.42 

44.68 

14.9 

54.51 

46.69 

14.9 

37.15 

61.65 

14.0 

54.63     65.33 

15-6 

40.90 

32.69 

15.7 

41.61 

44.93 

»5.8 

55." 

46.56 

15.9 

38.67 

614I 

15.0 

54.68 

64.95 

16.6 

41.04 

33.02 

16.7 

41.78 

45.17 

16.8 

55.70 

46.44 

16.9 

40.15 

61.18 

16.0 

54.74 

64.58 

17.6 

41.18 

33.34 

17.7 

41.95 

45.40 

17.8 

56.27 

46.33 

17.9 

41.59 

60.96 

17.0 

54.80 

64.22 

18.6 

41.31 

33.65 

18.7 

42.11 

45.62 

18.8 

56.82 

46.21 

18.9 

42.96 

60.75 

18.0 

54.86 

63.86 

19.6 

41.45 

33.95 

19.7 

42.28 

45.83 

19.8 

57-35 

46.08 

X9.9 

44.26 

60.53 

19.0 

54.91 

63.51 

20.6 

41.60 

34.25 

20.7 

42.46 

46.03 

20.8 

57.88 

45.94 

20.9 

45.49 

60.29 

20.0 

54.94 

63.17 

21.6 

41.76 

34.54 

21.7 

42.65 

46.23 

21.8 

58.42 

4578 

21.9 

46.75 

60.03 

21.0 

54.96 

62.81 

22.6 

41.93 

34.85 

22.7 

42.84 

46.43 

22.8 

58.99 

45.60 

22.9 

48.09 

59.75 

22.0 

54.97 

62.44 

23.6 

42.12 

35.17 

23.7 

43.04 

46.65 

23.8 

59.60 

45.42 

23.9 

49.52 

59.46 

23.0 

54.99 

62.04 

24.6 

42.30 

35.51 

24.7 

43.25 

46.89 

24.8 

60.24 

45.25 

24.9 

5X.II 

59.17 

24.0 

55.02 

61.63 

25.6 

42.47 

35.88 

25.7 

4346 

47.16 

25.8 

60.92 

45.10 

25.9 

52.84 

58.89 

24.9 

55.06 

61.21 

26.6 

42.63 

36.28 

26.7 

43.66 

47.45 

26.8 

61.62 

44.97 

26.9 

54.65 

58.63 

25.9 

55.12 

60.78 

27.6 

42.77 

36.69 

27.7 

43.85 

47-77 

27.8 

62.34 

44.87 

27.9 

56.54 

58.40 

26.9 

55.21 

60.35 

28.6 

42.89 

37.09 

28.7 

44.02 

48.09 

28.8 

63.04 

44.80 

28.9 

58.44 

58.20 

27.9 

55.33 

59.94 

29.6 

42.99 

37.48 

29.7 

44.17 

48.41 

29.8 

63.71 

44.75 

29.9 

60.26 

58.02 

28.9 

55.48 

59.54 

30.6 

43.08 

37.85 

30.6 

44.32 

48.71 

30.8 

64.34 

44.72 

30.9 

62.00 

57.85 

29.9 

55.63 

59-15 

10.71     —10.66 

I 

J.52       -8.46 

21 

^.52   -24.50 

74.77     -74.77 

i6,oi    -15.97 

"'^  45"*  37*.397  1     14*"  12"   4i*-586 

x8*»     3"    I3".2i6 

19**   19"    42".  1 7 

22*»  I5»     6».74 

-84'*  38'   44".23    1-83^15'   57".  15 

-87^*39'   53".25 

-89»i4'     4''.37 

-86«»a4'  57".52 

[Eph  X 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


t  Octantis. 

£  Octantis. 

X  OctanUs. 

(T  Octantis. 

V  OctaatU. 

Mag.  5.4 

Mag.  4.1 

Mag.  5.2 

Mag.  5.5 

Mag.  5.7 

Mean  Right 
Solar  Ascen- 
Date.    sion. 

Declina- 
tion 
South. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
Sottik. 

Mean 
Solar 
Date. 

Right 

Ascen- 

sion. 

Declina- 
tion 
Sottik. 

Mean 

Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
Soutk, 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

DecH- 
nation 

South. 

h  m 

0     / 

h  m 

0     / 

h  m 

0     / 

h  m 

0    / 

h  m 

Q       f 

Mar. 

1245 

-8438 
ft 

Mar. 

14  12 

-8315 

Mar. 

i8    3 

-8739 

tt 

Mar. 

1919 

-8913 

Mar. 

22  14 

-8624 

1.6 

s 
43.08 

37.85 

1.6 

8 
44.32 

48.71 

1.8 

t 

4-34 

44.72 

1-9 

8 
2.00 

57.85 

1.9 

8 
55.78 

58.79 

2.6 

43.17 

38.20 

2.6 

44.46 

49-00 

2.8 

4-95 

44.67 

2-9 

3.63 

57.68 

2.9 

55.91 

58.44 

3.6 

43.27 

38.54 

3.6 

44.61 

49-27 

3.8 

5.52 

44.61 

3.9 

5.18 

57.50 

3.9 

56.02 

58.10 

4.6 

43.38 

38.87 

4.6 

44.76 

49.52 

4-8 

6.09 

44.53 

4-9 

6.68 

57.30 

4.9 

56. 11 

57.76 

56 

43.50 

39.20 

5.6 

44.92 

49.76 

5.8 

6.67 

44.43 

5-8 

8.19 

57.09 

5.9 

56.19 

57.41 

6.6 

43.63 

39.54 

6.6 

4509 

50.01 

6.8 

7.28 

44.32 

6.8 

9.76 

56.87 

6.9 

56.27 

57.04 

7.6 

43.76 

39.89 

7.6 

45.27 

50.28 

7.8 

7-91 

44.20 

7-8 

11.40 

56.64 

7.9 

56.36 

56.65 

8.6 

43.89 

40.27 

8.6 

45.45 

50.57 

8.8 

8.58 

44.10 

8.8 

13.12 

56.41 

8.9 

56.48 

56.24 

9.6 

44.02 

40.66 

9.6 

45.62 

50.87 

9.8 

9-27 

44.01 

9-8 

14.93 

56.19 

9.9 

56.61 

55.83 

10.6 

44.14 

41.07 

10.6 

45-79 

51.18 

10.8 

9-97 

43.95 

10.8 

16.82 

55-99 

10.9 

56.75 

55.43 

11.6 

44.24 

41.48 

II. 6 

45-95 

51-51 

11.8 

10.66 

43.91 

11.8 

18.75 

55-82 

11.9 

56.91 

55.04 

12.6 

44.32 

41.89 

12.6 

46.10 

51-86 

12.8 

11.35 

43.89 

12.8 

20.70 

55-67 

12.9 

57.10 

54.65 

136 

44-39 

42.29 

13.6 

46,24 

52.20 

13-8 

12.03 

43.88 

13-8 

22.64 

55-53 

13.9 

57.30 

54.27 

14.6 

44-45 

42.69 

14.6 

46.36 

52.54 

14.8 

12.70 

43.89 

14.8 

24.54 

55.41 

14.9 

57.50 

53.92 

15.5 

44.50 

43.08 

15.6 

46.48 

52.88 

15-8 

13.34 

43.90 

15-8 

26.38 

55.30 

15.9 

57.70 

53.60 

X6.5 

44-54 

43.45 

16.6 

46.60 

53.20 

16.8 

13.96 

43.91 

16.8 

28.15 

55.19 

16.9 

57.90 

53.28 

17-5 

44.58 

43.82 

17.6 

46-71 

53-51 

17.8 

14.54 

43.92 

17.8 

29.86 

55.08 

17.9 

58.10 

52.97 

18.5 

44.64 

44.17 

18.6 

46.82 

53-80 

18.8 

1513 

43.91 

18.8 

31.53 

54.96 

18.9 

58.28 

52.65 

195 

44.71 

44.51 

19.6 

46.94 

54-08 

19.8 

15-73 

43.89 

19.8 

33.18 

54-82 

19.9 

58.44 

52.32 

20.5 

44.79 

44.86 

20.6 

47.08 

54-37 

20.8 

16.34 

43.86 

20.8 

34.85 

54.66 

20.9 

58.59 

51.97 

21.5 

44.88 

45-22 

21.6 

47.22 

54.67 

21.8 

16.98 

43.81 

21.8 

36.59 

54-48 

21.9 

58.75 

51.61 

22.5 

44-97 

45.61 

22.6 

47.37 

54.99 

22.7 

17.65 

43-77 

22.8 

38.44 

54-31 

22.9 

58.92 

51.23 

23.5 

45-05 

46.01 

23.6 

47.52 

55.33 

23-7 

18.35 

43.75 

23-8 

40.41 

54.15 

23.9 

59.11 

50.83 

24.5 

45.12 

46.44 

24.6 

47-67 

55.69 

24-7 

19.08 

43.75 

24.8 

42.49 

54.01 

24.9 

59.33 

50.45 

25-5 

45.17 

46.88 

25.6 

47-80 

56.07 

25.7 

19.81 

43.77 

25.8 

44.64 

53.89 

25.9 

59.57 

50.04 

26.5 

45.20 

47.32 

26.6 

47.92 

56.46 

26.7 

20.53 

43.82 

26.8 

46.80 

53.79 

26.9 

59.84 

49.67 

27-5 

45.21 

47.75 

27.6 

48.03 

56.86 

27.7 

21.23 

43.89 

27.8 

48.91 

53.72 

27-9 

60.13 

49.33 

28.5 

45.21 

48.15 

28.6 

48.12 

57.25 

28.7 

21.89 

43-99 

28.8 

50.92 

53.67 

28.9 

60.42 

49.03 

29.5 

45.21 

48.54 

29.6 

48.20 

57.62 

29.7 

22.51 

44.07 

29.8 

52.82 

53.64 

29-9 

60.69 

48.74 

30.5 

45.21 

48.90 

30.6 

48.27 

57.96 

30.7 

23.10 

44.14 

30.8 

54.64 

53.60 

30.9 

60.95 

48.46 

315 

45-22 

49.25 

31.6 

48.35 

58.28 

31.7 

23-67 

44.20 

31-8 

56.38 

53.54 

31-9 

61.18 

48.18 

32.5 

45.24 

49.60 

32.6 

48.45 

58.59 

32.7 

24.25 

44-23 

32.8 

58.09 

53.46 

32.9 

61.39 

47.89 

10.72     -10.67 

8.53       -8.47 

24.52     -24.49 

74.61     -74.60 

15.99     -15.96 

">»  45""   37*.397 

I4»»  12™  4i*.586 

jgh      ^m     i3«,2l6 

ig^  19"   42*.  1 7 

22**  15™       6".  74 

-84**  38'  44".23 

-83  •*  15'   57".  15 

-87*' 39'   53".25 

-89»  14'     4".37 

-86«»24'   57".52 

[Eph  X 
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APRIL,  1912. 


APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


I  OotantiB. 

S  Octantts. 

X  Ootantts. 

or  OotantiB. 

V  OctantU. 

Mag.  5.4 

Mag.  4 

•x 

Mag.  « 

;-2 

Mag.  5.5 

Mag.  5.7 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
South. 

Mean 

Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
South. 

Mean 
SoUtf 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
South. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

DecUna* 

tion 
So%ah. 

Mean 

Solar 
Date. 

Right 
Ascen- 
sion. 

Decfi- 
natioti 
Souik. 

h  m 

0     / 

h  m 

0     / 

h  m 

0         / 

h  m 

0     / 

h  m 

0       r 

Apr. 

1245 

-8438 
It 

Apr. 

14  12 

-8315 

Apr. 

i8    3 

-8739 

n 

Apr. 

19  19 

-8913 

Apr. 

22  15 

-8624 

1-5 

8 

45-24 

49.60 

1.6 

8 
48.45 

58.59 

1.7 

8 
24-25 

44.23 

1.8 

8 
58.09 

53.46 

1.9 

s 
1.39 

47.89 

2.5 

45-27 

49-95 

2.6 

48.55 

58.90 

2.7 

2485 

44.25 

2.8 

59.83 

53.37 

2.9 

1.59 

47.57 

3-5 

4531 

50.32 

3.6 

48.66 

59.22 

3.7 

25.47 

44.27 

3.8 

61.64 

53.27 

3.9 

1.80 

47-24 

4.5 

45-35 

50.70 

4.6 

48.77 

59.55 

4.7 

26.12 

44.30 

4.8 

63.54 

53.17 

4.9 

2.03 

46.90 

5.5 

45-39 

51.10 

5.6 

48.88 

59.90 

5.7 

26.79 

44.34 

5.8 

65.52 

53.08 

5.9 

2.27 

46.56 

6.5 

4541 

51.51 

6.6 

48.98 

60.27 

6.7 

27-47 

44.40 

6.8 

67.56 

53.00 

6.9 

2.53 

46.21 

7-5 

45.42  1  51.92 

7-5 

49.08 

60.65 

7-7 

28.15 

44.47 

7.8 

69.63 

52.93 

7.9 

2.81 

45.87 

8.5 

45.41 

52.33 

8.5 

49.17 

61.04 

8.7 

28.82 

44.57 

8.8 

71.73 

52.89 

8.9 

3.12 

45.55 

9-5 

45-40 

52.74 

9-5 

49.24 

61.44 

9.7 

29.47 

44.69 

9.8 

73.81 

52.87 

9.9 

343 

4524 

10.5 

45.37 

53.14 

10.5 

4930 

61.83 

10.7 

30.11 

44.82 

10.8 

75.85 

52.87 

10.9 

3.75 

44.95 

11.5 

45-32 

53.53 

".5 

49.35 

62.21 

11.7 

30.72 

44.97 

11.7 

77.83 

52.89 

1 1.9 

4.08 

44.68 

12.5 

45.27 

53.90 

X2.5 

49.40 

62.58 

12.7 

31.30 

45.12 

12.7 

79-73 

52.91 

12.9 

4.40 

44.44 

135 

45-22 

54.26 

13.5 

49-44 

62.94 

13.7 

31.87 

45.26 

13.7 

81.56 

52,92 

13.9 

4.70 

44.21 

14.5 

45.18 

54.60 

14-5 

49.48 

63.28 

14.7 

32.41 

45.38 

14.7 

83.31 

52.94 

14.9 

4.99 

43.98 

15-5 

45-15 

54-94 

15.5 

49.53 

63.61 

15.7 

32.94 

45.49 

15.7 

85.02 

52.94 

15.9 

5.26 

43.74 

16.5 

45-13 

55-27 

16.5 

49.59 

63.94 

16.7 

33.48 

45.58 

16.7 

86.73 

52.92 

16.9 

5.52 

4348 

175 

45-12 

55-61 

17.5 

49.66 

64.27 

17.7 

34.05 

45.66 

17.7 

88.48 

52.88 

17.9 

5.77 

43.21 

18.5 

45-" 

55-97 

18.5 

49.73 

64.61 

18.7 

34.66 

45.75 

18.7 

90.33 

52.83 

18.9 

6.03 

42.93 

19.5 

45." 

56.35 

19-5 

49.81 

64.96 

19.7 

35.29 

45.85 

19.7 

92.28 

52.79 

19.8 

6.31 

42.64 

20.5 

45.09 

56.75 

20.5 

49.89 

65.34 

20.7 

35.94 

45.96 

20.7 

94.34 

52.77 

20.8 

6.62 

42.34 

21.4 

45.05 

57-16 

21.5 

49.95 

65.74 

2X.7 

36.61 

46.09 

21.7 

96.48 

52.76 

21.8 

6.95 

42.03 

22.4 

45.00 

57.57 

22.5 

50.00 

66.15 

22.7 

37.26 

46.26 

22.7 

98.63 

52.79 

22.8 

7.32 

41.74 

234 

44.92 

57-97 

235 

50.03 

66.57 

237 

37.89 

46.45 

23.7 

100.74 

52.85 

23.8 

7.71 

4».49 

24.4 

44.82 

58.36 

24-5 

50.05 

66.97 

24-7 

38.48 

46.66 

24.7 

102.75 

52.94 

24.8 

8.09 

41.27 

25-4 

44-72 

58.72 

25.5 

50.06 

67.36 

25.7 

39.02 

46.87 

25.7 

104.65 

53.03 

25.8 

8.45 

41.07 

26.4 

44.63 

59-05 

26.5 

50.06 

67.72 

26.7 

39.53 

47.07 

26.7 

106.44 

53.12 

26.8 

8.79 

40.89 

27,4 

44.54 

5936 

27.5 

50.07 

68.06 

27-7 

40.02 

47.26 

27.7 

108.12 

53.21 

27.8 

9.XX 

40.72 

28.4 

44-47 

59-67 

28.5 

50.09 

68.38 

28.6 

40.50 

A7.42 

28.7 

109.76 

53.27 

28.8 

9.43 

40.53 

29.4 

44.43 

59.98 

29-5 

50.11 

68.69 

29.6 

40.99 

47.57 

29.7 

1 1 1.39 

53.31 

29.8 

9.74 

40.33 

30.4 

44.38 

60.29 

30.5 

50.14 

69.01 

30.6 

41.50 

47.71 

30.7 

113.07 

53.35 

30.8 

10.04 

40.1  X 

31.4 

44.32 

60.62 

31.5 

50.18 

6935 

31-6 

42.04 

47.84 

31.7 

1 14.82 

53.38 

31.8 

10.35 

39.89 

32.4 

44.26 

60.97 

32.5 

50.22 

69.70 

32.6 

42.60 

47.99 

32.7 

116.64 

53.41 

32.8 

ia67 

39.66 

10,72     -10,68 

8.53 

-847 

24.52     - 

•24.50 

74.54     - 

74.54 

15 

.98    -15.95 

"»»  45""    37*.397 

14^  12m   , 

4i'.586 

,gh      ^m 

I3».2i6 

19''  19™   4 

♦2*.  1 7 

22^ 

15"^     6-.74 

-84^ 

38'   4 

4".23    1 

-83* 

^15'   5 

7".iS 

-87* 

'39'    5 

3".25 

-89  « 

14' 

4''.37 

-86« 

24'   5 

7".52 

LBph  u] 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


t  Octantis. 

^  Octantis. 

X  Octantis. 

cr  Octantis. 

V  Octantis. 

Mag.  5.4 

Mag.  4 

.1 

Mag.  5.2 

Mag.  5.5 

Mag.  5.7 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
South. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
South, 

Mean 
Solar 
Date. 

Higbt 
Ascen- 
sion. 

Declina- 
tion 
South. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
South. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
South. 

h  m 

0     / 

h  m 

0     / 

h  m 

0     / 

h  m 

0     / 

h  m 

0    t 

May 

1245 

-8439 

I* 

May 

14  12 

-83  16 

May 

18  3 

-8739 

May 

19  20 

-8913 

May 

22  15 

-8624 

n 

1.4 

8 
4432 

0.62 

1-5 

s 
50.18 

9-35 

1.6 

s 
42.04 

47.84 

1-7 

8 
54.82 

53.38 

1.8 

s 
10.35 

39-89 

2.4 

44.26 

0.97 

2.5 

50.22 

9.70 

2.6 

42.60 

47.99 

2.7 

56.64 

53.41 

2.8 

10.67 

39-66 

3.4 

44.19 

1.33 

3-5 

50.25 

10.07 

3.6 

43.16 

48.16 

3-7 

58.53 

53.45 

3-8 

II.OI 

39.41 

4-4 

44.12 

1.70 

4.5 

50.27 

10.44 

4.6 

43-74 

48.35 

4.7 

60.47 

53.51 

4-8 

11.37 

39.17 

5-4 

4403 

2.06 

5.5 

50.28 

10.82 

5.6 

44.30 

48.55 

5.7 

62.41 

53.60 

5.8 

11.74 

38.96 

6.4 

43.92 

2.42 

6.5 

50.28 

11.20 

6.6 

44.84 

48.79 

6.7 

64.33 

53-70 

6.8 

12.12 

38.77 

7.4 

43.80 

2.76 

7.5 

50.27 

"59 

7.6 

45.37 

49.04 

7-7 

66.22 

53.82 

7.8 

12.51 

38.60 

8.4 

43.67 

3.09 

8.5 

50.25 

11.97 

8.6 

45.86 

49.29 

8.7 

68.04 

53.96 

8.8 

12.90 

38.45 

9-4 

43.54 

3.41 

9.5 

50.23 

12.33 

9.6 

46.33 

49.54 

9-7 

69.78 

54-10 

9.8 

13.28 

38.32 

10.4 

43.40 

3.70 

10.5 

50.20 

12.68 

10.6 

46.76 

49.79 

10.7 

71.42 

5425 

10.8 

13.65 

38.20 

1 1.4 

4327 

3.98 

"•5 

50.17 

13-01 

11.6 

47.18 

50.03 

II. 7 

72.98 

54.39 

11.8 

14.01 

38.09 

12.4 

43.15 

4.24 

12.5 

50.14 

13.31 

12.6 

47-58 

50.26 

12.7 

74.49 

54.52 

12.8 

H-35 

37.97 

13.4 

43.04 

4.50 

13.5 

50.11 

13-61 

13.6 

47-98 

50.47 

13.7 

75.96 

54.64 

13.8 

14.67 

37.85 

14.4 

42.94 

4.77 

14.4 

50.09 

13-91 

14.6 

48.40 

50.66 

14.7 

77.44 

54.75 

14.8 

14.98 

37.72 

154 

42.85 

5.05 

15.4 

50.09 

14.21 

15-6 

48.84 

50.84 

15.7 

78.99 

54.84 

15.8 

15.30 

37.56 

16.4 

42.77 

5.34 

16.4 

50.09 

14-54 

16.6 

49-30 

5103 

16.7 

80.65 

54.93 

16.8 

15.64 

37.39 

17.4 

42.68 

5.65 

17.4 

50.09 

14.88 

17.6 

49.80 

51.23 

17.7 

82.40 

55.03 

17.8 

16.00 

37-22 

18.4 

42.57 

5.98 

18.4 

50.09 

15.24 

18.6 

50.31 

51-45 

18.7 

84.24 

55.15 

18.8 

16.38 

37-05 

19.4 

42.44 

6.31 

19.4 

50.07 

15.62 

19.6 

50.82 

51-70 

19.6 

86.12 

55-30 

19.8 

16.78 

36.89 

20.4 

42.28 

6.63 

20.4 

50.03 

16.01 

20.6 

51-31 

51.98 

20.6 

87.96 

55-48 

20.8 

17.21 

36.75 

21.4 

42.11 

6.94 

21.4 

49.97 

16.38 

21.6 

51-76 

52.28 

21.6 

89.73 

55.68 

21.8 

17.64 

36.65 

22.4 

41.93 

7.23 

22.4 

49.91 

16.73 

22.6 

52.16 

52.58 

22.6 

91.38 

55.89 

22.8 

18.06 

36.58 

234 

41.76 

7.49 

23.4 

49.84 

17.06 

23.6 

52.50 

52.89 

23.6 

92.88 

56.11 

23.8 

18.46 

36.54 

24.4 

41-59 

7.73 

24.4 

49-77 

17.36 

24.6 

52.82 

53-18 

24.6 

94-25 

56.32 

24.8 

18.83 

36.49 

25.4 

41.44 

7.94 

25.4 

49.70 

17.64 

25.6 

53-13 

53.44 

25.6 

95-54 

56.51 

25*8 

19.17 

36.44 

26.4 

41.30 

8.15 

26.4 

49.65 

17.90 

26.6 

53-44 

53-69 

26.6 

96.80 

56.68 

26.7 

19.50 

36.38 

27.4 

41.17 

8.36 

27.4 

49.61 

18.17 

27.6 

53-76 

53.92 

27.6 

98.08 

56.83 

27.7 

19.82 

36.32 

28.3 

4105 

8.58 

28.4 

49-57 

18.45 

28.6 

54-09 

54.14 

28.6 

99.41 

56.97 

28.7 

20.15 

36.24 

293 

40.92 

8.83 

29.4 

49.53 

18.74 

29.6 

54-44 

54.37 

29.6 

100.80 

57.11 

29.7 

20.49 

36.14 

30.3 

40.78 

9.08 

30.4 

49-49 

19.04 

30.6 

54-82 

54-61 

30.6 

102.25 

57.26 

30.7 

20.85 

36.04 

313 

40.64 

9.33 

31.4 

49.44 

19.35 

31-6 

55-20 

54-88 

31.6 

103.77 

57.43 

31.7 

21.23 

35-95 

32.3 

40.49 

9.58 

32.4 

49-38 

19.68 

32.6 

55-57 

55-16 

32.6 

105.29 

57-61 

32.7 

21.62 

35.88 

10.73    - 

-X0.68 

8.53 

-8.47 

24.54     -24.52 

74.61     -74.60 

15.97     -15-94 

12^  45"*   , 

37'.397 

14^  12"* 

4i*.586 

18**     3^    I3*.2i6 

19**  i9»   42".  1 7 

22*»  15"     6*.  74 

-84« 

38'   4 

4".23 

-83^ 

^15'   5 

.7".i5 

-87* 

*39'   5 

i3".25 

-89< 

>i4' 

4".37 

-86' 

^24'   5 

;7''.52 

[Bph  la] 


504 


JUNE,  1912. 


APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


t  Octantls. 

^  Octantls. 

X  OctanttB. 

(T  Ootantis. 

V  OotantlB. 

Mag.  5.4 

Mag.  j\ 

^•I 

Mag.  « 

;.2 

Mag.  5.5 

Mag.  57 

Meim 

Solar 
Date. 

Right 
Ascen- 
sion. 

DecHna- 

tion 
South. 

Mean 

Solar 
Date. 

lUght 
Ascen- 
sion. 

Declina- 
tion 
South, 

Hran 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
South. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decfi- 

aation 

Stmth. 

h  m 

0    / 

h  m 

0    / 

h  m 

e     / 

h  m 

0     / 

h  m 

0    t 

June 

1245 

-8439 

June 

14  12 

-8316 

June 

18  3 

-8739 
ft 

June 

19  21 

-89  13 

June 

22  15 

-8624 

ft 

1-3 

t 
40.49 

9.58 

1.4 

s 
4938 

19.68 

1.6 

s 
55-57 

5516 

1.6 

s 
45.29 

57.61 

1-7 

8 
21.62 

35.88 

2.3 

40.32 

9.83 

2.4 

49-31 

20.01 

2.6 

55.93 

55-45 

2.6 

46.81 

57.82 

2.7 

22.02 

35.82 

3-3 

4013 

10.08 

3.4 

49.23 

20.34 

3-6 

56.26 

55.76 

3.6 

48.28 

58.05 

3.7 

22.43 

3578 

4.3 

39-94 

10.3  X 

4.4 

49.14 

20,65 

4-5 

56.57 

56.08 

4.6 

49.68 

58.30 

4.7 

22.84 

35.76 

5.3 

39-75 

10.51 

5.4 

49.04 

20.95 

5-5 

56.85 

56.41 

5.6 

50.99 

58.57 

5.7 

2325 

35.77 

6.3 

39-55 

10.70 

6.4 

48.93 

21.23 

6.5 

57.09 

56.74 

6.6 

52.21 

58.85 

6.7 

23.64 

35-79 

7.3 

39-34 

10.87 

7.4 

48.83 

21.50 

7-5 

5730 

57.06 

7-6 

53-33 

59.12 

7-7 

24.01 

35.82 

8.3 

39.14 

11.02 

8.4 

48.73 

21.74 

8.5 

57-49 

57-36 

8.6 

5438 

59.38 

8.7 

24.36 

35.85 

9.3 

38.96 

XI. 16 

9-4 

48.64 

21.96 

9-5 

57.67 

57.64 

9.6 

55-38 

59.62 

9.7 

24.69 

35.87 

10.3 

38.79 

11.30 

10.4 

48.56 

22.18 

10.5 

57.86 

57.90 

10.6 

56.36 

59.83 

10.7 

25.00 

35.90 

".3 

38.64 

"•45 

11.4 

48.48 

22.40 

11.5 

58.07 

58.15 

11.6 

57.38 

60.03 

11.7 

25.31 

35.91 

12.3 

38.50 

11.62 

12.4 

48.41 

22.64 

12.5 

58.31 

58.40 

12.6 

58.47 

60.22 

12.7 

25.63 

3590 

13.3 

38.35 

11.80 

13.4 

48.34 

22.90 

13.5 

58.58 

58.66 

13-6 

59.66 

60.41 

13.7 

25.96 

35.87 

14.3 

38.19 

12.01 

14.4 

48.27 

23.18 

14.5 

58.87 

58.93 

14.6 

60,94 

60.62 

14.7 

26.32      35.84 

15-3 

38.01 

12.22 

15.4 

48.19 

23.46 

15.5 

59-17 

59.23 

15-6 

62.28 

60.85 

15.7 

26.71      35.82 

X6.3 

37.80 

12.42 

16.4 

48.09 

23.76 

16.5 

59.45 

59.56 

16.6 

63.59 

61. II 

16.7 

27.12 

35.82 

17.3 

37.57 

12.62 

17.4 

47.97 

24-05 

X7.5 

59.68 

59-91 

17.6 

64.84 

61.39 

17.7 

27.54 

35.85 

18.3 

37.34 

12.80 

18.4 

47.84 

24.32 

18.5 

59.87 

60.27 

18.6 

65.97 

61.70 

18.7 

27.95 

35.90 

19.3 

37." 

12.93 

19-3 

47.70 

24.56 

19.5 

60.0  X 

60.62 

19.6 

66.95 

62.OX 

19.7 

28.34 

35.98 

20.3 

36.88 

1304 

20.3 

47.56 

24.78 

20.5 

60.11 

60.96 

20.6 

67.79 

62.31 

20.7 

28.71 

36.08 

21.3 

36.67 

13.13 

21.3 

47.43 

24-98 

21.5 

60.19 

61.28 

21.6 

68.52 

62,59 

21.7 

29.05 

36.19 

22.3 

36.48 

13-21 

22.3 

47.31 

25.16 

22.5 

60.26 

61.58 

22.6 

69.18 

62.86 

22.7 

29.36 

36.28 

23.3 

36.30 

13.29 

23.3 

47.19 

25.32 

23.5 

60.33 

61.86 

23.6 

69.85 

63.11 

23.7 

29.65 

36.36 

24.3 

36.12 

13.37 

24.3 

47.09 

25.47 

24.5 

60.42 

62.13 

24.5 

70.55 

63.35 

24.7 

29.93 

36.43 

25.3 

35-95 

13.45 

25.3 

46.99 

25.64 

25.5 

60.53 

62.39 

25.5 

71.30 

63.58 

25.7 

30.23 

36.49 

26.3 

35.78 

13-55 

26.3 

46.90 

25-83 

26.5 

60.66 

62.65 

26.5 

72.10 

63.82 

26.7 

30.55 

36.55 

273 

35.60 

13-67 

27.3 

46.79 

26.04 

27.5 

60.80 

62.93 

27-5 

72.96 

64.07 

27.7 

30.87 

36.61 

28.3 

35.4* 

13.80 

28.3 

46.67 

26.25 

28.5 

60.94 

63.24 

28.5 

73.85 

64.33 

28.7 

31.21 

36.68 

29.3 

35.20 

13.91 

29-3 

46.55 

26.46 

295 

61.06 

63.56 

29.5 

74.73 

64.61 

29.7 

31.57 

36.76 

30.3 

34.99 

14.01 

30.3 

46.41 

26.68 

30.5 

61.15 

63.89 

30.5 

75.56 

64.91 

30.7 

31.94 

36.86 

313 

34-76 

14.10 

31-3 

46.26 

26.89 

31.5 

61.22 

64.23 

31.5 

76.33 

65.23 

31.7 

32.30 

36.99 

10.73    —10.69 

8.54 

-8.48 

24.56     - 

•24.54 

74.77    - 

74.76 

15.97    -15.94 

i2*»  45"   37*397 

14^    12*    i 

M-.586 

jgh    3m 

I3*.2i6 

1^  19"   i 

*2*.I7 

22^  15"     6»,74 

-84^ 

38'   4 

4".23    1 

-83^ 

15'   5 

7".i5 

-87'' 

39'    5 

3".25 

-89* 

14' 

4".37 

-86« 

24'  5 

7".52 

[Bph  14 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


t  OeteBtis. 

S  Ootaatis. 

X  Oetantts. 

<T  Octaatis. 

V  OotaatlB. 

Mag.  5.4 

Mag. -^ 

^•i 

Mag.  5 

1.2 

Mag.  5.5 

Mag.  5.7 

Meftn 

Ri«ht 

DecUna- 

Mean 

Ri«ht 

Dedina. 

Mean 

Right 

DecJina. 

Mean 

Riffht 

DecUaa. 

Mean 

Riffht 

DecU- 

Solar 

Ascen- 

tion 

Solar 

Ascen- 

tion 

Solar 

Ascen- 

tion 

Solar 

Ascen- 

tion 

Solar 

Ascen- 

nation 

Date. 

sion. 

SoMlh, 

Date. 

sion. 

South. 

Date. 

sion. 

SotUh, 

Date. 

sion. 

SoiUh, 

Date. 

sion. 

Souih. 

h  m 

0     / 

h  m 

0    / 

h  m 

0    / 

h  m 

e     t 

h  m 

0    t 

July 

1245 

-8439 

July 

14  12 

-8316 

n 

July 

18  3 

-8740 

July 

1922 

-8914 

July 

22  15 

-8624 

1-3 

8 
34.76 

14.  xo 

1.3 

s 
46.26 

26.89 

1.5 

s 
61.22 

4.23 

1-5 

s 
16.33 

5.23 

1.7 

s 
32.30 

36.99 

2.3 

34.52 

14.17 

2.3 

46.10 

27.08 

2.5 

61.25 

4.58 

2.5 

17.01 

5.56 

2.6 

32.65 

37.14 

3.2 

34.28 

14.22 

3.3 

45-94 

27.24 

3.5 

61.25 

4.93 

3.5 

17.59 

5.90 

3.6 

32.99 

37.30 

4.2 

3404 

14.25 

4.3 

45-77 

27.39 

4.5 

61.22 

5.27 

4-5 

18.06 

6.23 

4.6 

33.31 

37.47 

5.2 

33.81 

14.27 

5.3 

45.61 

27.52 

5-5 

61.16 

5.60 

5.5 

18.43 

6.55 

5.6 

33.61 

37.64 

6.2 

3360 

14.27 

6.3 

45.46 

27.63 

6.5 

61.10 

5.91 

6.5 

18.72 

6.85 

6.6 

33.89 

37.81 

7-2 

33.40 

14.26 

7.3 

45.32 

27.73 

7.5 

61.03 

6.19 

7.5 

18.98 

7.14 

7.6 

3415 

37.97 

8.2 

33-21 

14.26 

8.3 

45.20 

27.83 

8.5 

60.98 

6.45 

8.5 

19.26 

7.41 

8.6 

34.40 

38.12 

9.2 

33.03 

14.27 

9.3 

45.09 

27.92 

9-5 

60.96 

6.71 

9-5 

19.59 

7.66 

9.6 

34.64 

38.26 

10.2 

32.86 

14.29 

10.3 

44.97 

28.03 

10.4 

60.96 

6.97 

10.5 

20.01 

7.91 

10.6 

34.89 

38.38 

11.2 

32.68 

1434 

11.3 

44-85 

28.16 

11.4 

60.99 

7.24 

".5 

20.52 

8.17 

11.6 

35.17 

38.49 

12.2 

32.49 

14.40 

12.3 

44.73 

28.32 

12.4 

61.03 

7.53 

12.5 

21.10 

8.44 

12.6 

35.48 

38.60 

13.2 

32.28 

14.45 

13.3 

44.59 

28.49 

13.4 

61.06 

7.84 

13.5 

21.69 

8.74 

13.6 

35.80 

38.73 

14.2 

32.06 

14.49 

14.3 

44.44 

28.65 

14.4 

61.06 

8.18 

14.5 

22.24 

9.06 

14.6 

36.13 

38.88 

152 

31.82 

14.51 

15.3 

44.27 

28.80 

15.4 

61.01 

8.53 

15.5 

22.70 

9.40 

15.6 

36.45 

39.06 

16.2 

31.57 

14.51 

16.3 

44.09 

28.92 

16.4 

60.92 

8.88 

16.5 

23.01 

9.75 

16.6 

36.77 

39.27 

17.2 

31.33 

14.49 

17.3 

43.89 

29.02 

17.4 

60.79 

9.21 

17-5 

23.17 

10.10 

17.6 

37.07 

39.49 

18.2 

31.10 

14.43 

18.3 

43.71 

29.09 

18.4 

60.63 

9.52 

18.5 

23.20 

10.44 

18.6 

37.33 

39-73 

19.2 

30.88 

14.36 

19.3 

43.55 

29.14 

19.4 

60.43 

9.81 

19-5 

23.14 

10.76 

19.6 

37.56 

39.96 

20.2 

30.68 

14.28 

20.3 

43-40 

29.17 

20.4 

60.23 

10.07 

20.5 

23.05 

11.06 

20.6 

37.76 

40.18 

21.2 

30.49 

14.20 

21.3 

43.26 

29.20 

21.4 

60.07 

10.32 

21.5   22.97 

11.33 

21  6 

37.96 

40.38 

22.2 

30.31 

14.13 

22.3 

43.12 

29.22 

22.4 

59.92 

10.56 

22.5   22.95 

"59 

22.6 

38.15 

40.57 

23.2 

30.14 

14.07 

23.3 

42.98 

29.26 

23.4 

59.80 

10.81 

23-5 

22.99 

11.84 

23.6 

38.35 

40.75 

24.2 

29.96 

14.03 

24.3 

42.84 

29.31 

24.4 

59.68 

11.06 

24.5 

23.06 

12.10 

24.6 

38.57 

40.94 

25,2 

29.78 

13.99 

25.3 

42.70 

29.37 

25.4 

59.56 

11.32 

25.5 

23.15 

12.38 

25.6 

38.80 

41.X3 

26.2 

29.58 

13.95 

26.2 

42.55 

29.44 

26.4 

59.43 

11.61 

26.5 

23.23 

12.68 

26.6 

3904 

41.33 

27.2 

29.37 

13.90 

27.2 

42.39 

29.52 

27.4 

59.28 

11.91 

27.5 

23.29 

12.99 

27.6 

39.29 

41.55 

28.2 

29.15 

1384 

28.2 

42.21 

29.59 

28.4 

59." 

12.22 

28.5 

23.28 

13.31 

28.6 

39.53 

41.79 

29.2 

28.92 

13.77 

29.2 

42.03 

29.64 

29.4 

58.91 

12.53 

29.5 

23.19 

13.65 

29.6 

39.76 

42.04 

30.2 

28.69 

13.68 

30.2 

41.84 

29.68 

30.4 

58.67 

12.84 

30.4 

23.01 

14.00 

30.6 

39.99 

42.31 

31.2 

28.47 

13.56 

31.2 

41.65 

29.70 

31.4 

58.41 

13-13 

31.4 

22.72 

14.35 

31.6 

40.21 

42.60 

32.2 

28.26 

13.42 

32.2 

41.46 

29.68 

32.4 

58.12 

13.41 

32.4 

22.34 

14.68 

32.6 

40.40 

42.89 

10.73    —10.69 

8.54 

-8.48 

24-59     - 

•24.57 

74.98     - 

74.98 

15.97     -15.94 

12^  45""   37*397 

14^    I2»    , 

♦i*.586 

iS^    3m 

I3*.2i6 

I9*»  19"   i 

^2*.  17 

22**  15**      6".  74 

-84^ 

38'   4 

4''.23    1 

-83*' 

15'   5 

7".i5 

-87^ 

•39'   5 

3".25 

-69« 

►14' 

4''.37 

-86< 

^24'   5 

7".52 

[Bph  IS] 
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APPARENT  PLACES  OF  CIRCtJMPOLAR  STARS 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


t  Ootantis. 

6  Ootantis. 

X  Oetantls. 

<r  OotantlB. 

Mag.  5.4 

Mag.  4 

.1 

Mag.  5 

.2 

Mag.  5.5 

Mag.  5.7 

Hean 
.Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
Stmtk. 

Mean 
Solar 
Date. 

Riffht 
Ascen- 
sion. 

Declina- 
tion 
South. 

Mean 

Solar 
Date. 

Riffht 
Ascen- 
sion. 

Dectina. 

tion 

South. 

Mean 

Solar 
Date. 

Riffht 
Ascen- 
sion. 

Dedina- 

tion 

South. 

Mean 
Solar 
Date. 

Riffht 
Ascen- 
sion. 

DecK. 

nation 

South. 

h  m 

0     / 

h  m 

0    / 

h  m 

0     / 

h  m 

0     / 

h  m 

0    « 

Aug. 

1245 

-8439 

Aug. 

14  12 

-83  16 

ft 

Aug. 

18  3 

-8740 

Aug. 

1922 

-8914 

Aug. 

22  15  -8624 

•             ** 

1.2 

8 
28.26 

13.42 

1.2 

8 
41.46 

29.68 

1.4 

s 
58.12 

13.41 

1.4 

8 
22.34 

14.68 

1.6 

8 
40.40 

42.89 

2.2 

28.05 

13.27 

2.2 

41.28 

29.64 

2.4 

57.81 

13.67 

24 

21.87 

14.99 

2.6 

40.56 

43.18 

3.2 

27.86 

13.12 

3.2 

41. II 

29.59 

3.4 

57.49 

13.90 

34 

21.34 

15.28 

3.6 

40.70 

43.45 

4.2 

27.69 

12.96 

4.2 

40.95 

29.52 

4.4 

57.17 

14.12 

4.4 

20.81 

15.55 

4.6 

40.83 

4370 

5.2 

2753 

12.81 

5.2 

40.80 

29.46 

54 

56.89 

14.33 

5.4 

20.34 

15.80 

5.6 

40.95 

43-94 

6.2 

27.38 

12.68 

6.2 

40.66 

2943 

6.4 

56.64 

14.53 

64 

19.94 

16.04 

6.6 

41.07 

44.17 

7-2 

27.22 

12.56 

7-2 

40.53 

29.41 

7.4 

56.41 

14.72 

7.4 

19.62 

16.29 

7-5 

41.21 

4438 

8.2 

27.05 

12.46 

8.2 

40.39 

29.41 

84 

56.20 

1494 

84 

19.38 

16.55 

8.5 

41.37 

44.58 

91 

26.88 

12.37 

9.2 

40.25 

29.42 

9.4 

56.00 

15.19 

9.4 

19.19 

16.82 

9.5 

41.55 

44.80 

10. 1 

26.70 

12.27 

10.2 

40.10 

29.43 

10.4 

55.77 

1545 

10.4 

18.98 

17. II 

10.5 

4X74 

4504 

II. I 

2649 

12.15 

II.2 

39.93 

29.44 

114 

55.51 

15.72 

1 1.4 

18.68 

17.42 

"•5 

4X93 

45.31 

I2.I 

26.28 

12.01 

12.2 

39.75 

2942 

124 

55.22 

15.99 

12.4 

18.25 

17. 74 

12.5 

42.11 

45.61 

13. 1    26.07 

11.84 

13.2 

39.56 

29.37 

13.4 

54.87 

16.26 

134 

17.67 

18.07 

13.5 

42.27 

45.93 

I4.I  1  25.87 

11.64 

14.2 

39.38 

29.29 

14.4 

54.49 

16.51 

14.4 

16.96 

18.39 

14.5 

42.40 

46.25 

I5.I  1  25.69 

"•43 

15.2 

39.20 

29.18 

154 

54.09 

16.73 

15.4 

16.15 

18.68 

155 

42.49 

46.57 

16. 1  125.52 

1 

11.21 

16.2 

3903 

29.06 

16.3 

53.67 

16.92 

16.4 

15.27 

18.95 

16.5 

42.55 

46.88 

I7.I 

25.37 

10.99 

17.2 

38.87 

28.93 

17.3 

53.27 

17.09 

17.4 

14.39 

19.19 

17.5 

42.59 

47-18 

18.1 ;  25.24 

10.78 

18.2 

38.73 

28.81 

18.3 

52.89 

17.24 

18.4 

1355 

19.41 

18.5 

42.63 

4746 

19.1  25.12 

10.58 

19.2 

38.60 

28.70 

19.3 

52.54 

17.38 

19.4 

12.77 

19.62 

19.5 

42.68 

47.72 

20.1 

24.99 

10.39 

20.2 

38.48 

28.60 

20.3 

52.20 

17-53 

20.4 

12.06 

19.84 

20.5 

42.74 

47.97 

21. 1  24.85 

10.22 

21.2 

38.35 

28.51 

21.3 

51.87 

17.69 

21.4 

1140 

20.07 

21.5 

42.81 

48.22 

22.1  24.71 

10.05 

22.2 

38.21 

28.42 

22.3 

5x55 

17.87 

22.4 

XO.75 

20.31 

22.5 

42.90 

48.48 

23.1 

24.56 

9.87 

23.2 

38.06 

28.34 

23.3 

51.20 

18.06 

23.4 

10.07 

20.57 

23.5 

42.99 

48.75 

24.1- 

24.39 

9.68 

24.2 

3790 

28.25 

24.3 

50.84 

18.26 

244 

9-35 

20.84 

24.5 

43.08 

49.04 

25.1 

24.21 

9.48 

25.2 

37.74 

28.15 

25.3 

5045 

18.47 

254 

8.56 

21.12 

25.5 

43.X6 

49.34 

26.1 

24.04 

9.26 

26.2 

37.57 

28.04 

26.3 

50.02 

18.67 

26.4 

7.67 

21.39 

26.5 

43.23 

49.66 

27.1 

23.88 

9.02 

27.2 

37.39 

27.91 

27.3 

49-57 

18.87 

27.4 

6.67 

21.67 

27.5 

43.29 

50.00 

28.1 

23.72 

8.77 

28.2 

37.22 

27.76 

28.3 

49.09 

19.05 

28.4 

5.58 

21.94 

28.5 

43.32 

50.34 

29.1 

23.57 

8.49 

29.2 

37.05 

27.58 

293 

48.59 

19.21 

29.4 

4.41 

22.20 

29.5 

43.33 

50.68 

30.1 

23.44 

8.20 

30.2 

36.89 

27.38 

30.3 

48.09 

19.34 

30.4 

3.17 

22.43 

30.5 

43.3X 

51.00 

31.1 

23.32 

7.91 

31. 1 

36.75 

27.18 

31.3 

47.60 

X9.45 

31.4 

1.92 

22.63 

3x5 

43.27 

51.31 

32.1 

23.22          7.64 

32.1 

36.63 

26.98 

32.3 

47.13 

1954 

324 

0.71 

22.82 

32.5 

43.22 

5X.61 

10.73    -10.68 

8.54 

-8.48 

24.61     - 

■24.59 

75.23     -75.23 

X5.98     -15-95 

12»»  45"   37*.397 

14^    12" 

4i*.586 

i8»»    3» 

I3».2i6 

19^  19"   42*.I7 

22**  I5«      6».74 

-840 

38'   4 

4".23 

-83* 

'15'      f 

;7".i5 

-87  • 

'39'   5 

i3".25 

-89* 

•14' 

4".37 

-86* 

'24'   5 

7".52 

[Bph  It] 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


lOotantls. 

^  Ootantls. 

X  Ootantls. 

<T  Octentls. 

V  OotantlB. 

Mag.  5.4 

Mag.  4 

.1 

Mag.  5.2 

Mag.  5.5 

Mag.  5.7 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decfina- 

tion 

Souik, 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
Souih. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
South. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
South. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

DecH- 
nation 
South, 

h  m 

0     / 

h  m 

0    t 

h  m 

0     ' 

h  m 

0    / 

h  m 

0     / 

Sept. 

1245 

-8438 

Sept. 

14  12 

-8316 

Sept. 

18  3 

-8740 

Sept. 

19  21 

-8914 

n 

Sept. 

22  15 

-8624 

9$ 

X.I 

s 
23.22 

67.64 

i.i 

s 
36.63 

26.98 

1.3 

s 
47.13 

19-54 

1.4 

8 
60.71 

22.82 

1.5 

43.22 

51.61 

2.1 

23x3 

67.38 

2.1 

36.51 

26.78 

2.3 

46.69 

19.62 

2.4 

59.56 

22.99 

2.5 

43.16 

51.89 

3.1 

2305 

67.14 

3.1 

36.40 

26.60 

3.3 

46.27 

19.70 

3.4 

58.50 

23.15 

3-5 

43.12 

52.15 

4.1 

22.97 

66.91 

4-1 

36.30 

26.43 

4-3 

45.89 

19.79 

4.4 

57-53 

23.31 

4-5 

43." 

52.39 

51 

22.88 

66.69 

5-1 

36.19 

26.29 

5-3 

45.52 

19.90 

5-3 

56.62 

23.48 

5.5 

43." 

52.64 

6.1 

22.77 

66.48 

6.1 

36.07 

26.16 

6.3 

45-14 

20.02 

6.3 

55.72 

23.67 

6.5 

43.12 

52.91 

71 

22.65 

66.26 

7.1 

35.93 

26.03 

7-3 

44.74 

20.15 

7.3 

54-77 

23.88 

7-5 

43.15 

53.20 

8.x 

22.52 

66.02 

8.1 

35.78 

25.88 

8.3 

4430 

20.30 

8.3 

53.72 

24.11 

8.5 

43.17    5351 

1 

9.1 

22.39 

65.76 

9.1 

35-63 

25-71 

9.3 

43.82 

20.44 

9-3 

52.56 

2435 

9-5 

43.16    53.84 

10. 1 

22.27 

65.48 

10. 1 

35.48 

25-50 

10.3 

43.31 

20.56 

10.3 

51.27 

24.57 

10.5 

43.12 '54.18 

II. I 

22.16 

65.18 

II. 1 

35.34 

25.26 

"3 

42.77 

20.66 

11.3 

49.86 

24.77 

"•5 

43.05    5452 

J 

12. 1 

22.07 

64.87 

12. 1 

35-22 

25.00 

12.3 

42.23 

20.72 

12.3 

48.39 

24.94 

12.5 

42.95  1  54.85 

131 

22.00 

64-55 

13-1 

35-" 

2474 

13-3 

41.70 

20.76 

13.3 

46.89 

25.08 

13.4 

42.83 

55.16 

14.0 

21.95 

64.24 

14.1 

35.01 

24.48 

14.3 

41.19 

20.78 

143 

45-44 

25.20 

14.4 

42.69 

55-44 

15.0 

21.91 

63.95 

15.1 

34.92 

24.23 

15.3 

40.72 

20.78 

15.3 

44.06 

25.30 

15.4 

42.56 

55.70 

16.0 

21.88 

63.67 

16.1 

34.84 

24.00 

16.3 

40.26 

20.79 

16.3 

42.76 

25.39 

16.4 

42.44 

55.94 

17.0 

21.84 

63.40 

17.1 

34.76 

23-78 

17-3 

39.82 

20.80 

17-3 

41.52 

25.49 

17.4 

42.33 

56.18 

18.0 

21.80 

63.14 

18.1 

34-67 

23-56 

18.3 

39.39 

20.83 

18.3 

40.31 

25.60 

18.4 

42.23 

56.42 

19.0 

21.75 

62.89 

19.1 

34-57 

23-35 

19-3 

38.95 

20.87 

19.3 

39." 

25.74 

19.4 

42.14 

56.68 

20.0 

21.69 

62.63 

20.1 

3446 

23.15 

20.3 

38.50 

20.92 

20.3 

37-88 

25.89 

• 

20.4 

42.06 

56.95 

21.0 

21.62 

62.35 

21. 1 

34.35 

22.94 

21.3 

38.03 

20.98 

21.3 

36.58 

26.05 

21.4 

41.98 

57.24 

22.0 

21.54 

62.06 

22.1 

3424 

22.71 

22.2 

37-53 

21.03 

22.3 

35-21 

26.20 

22.4 

41.89 

57.55 

23.0 

21.47 

61.75 

23.1 

34-13 

22.47 

23.2 

37.01 

21.07 

23.3 

33-75 

26.35 

23.4 

4x79 

57.87 

24.0 

21.41 

61.43 

24.1 

34-02 

22.21 

24.2 

36.46 

21.10 

24.3 

32.21 

26.49 

24.4 

41.66 

1 

58.19 

25.0 

21.36 

61.08 

25-1 

33-92 

21.93 

25.2 

3590 

21.12 

25.3 

30.59 

26.62 

25.4  41.51 

58.50 

26.0 

21.32 

60.74 

26.1 

33-82 

21.63 

26.2 

35-33 

21.11 

26.3   28.90 

26.72 

26.4 

41.33 

58.80 

27.0 

21.31 

60.40 

27.1 

33-74 

21.32 

27.2 

34-77 

21.07 

27.3   27.19 

26.80 

27.4 

41.12 

59.08 

28.0 

21.32 

60.07 

28.1 

33.67 

21.00 

28.2 

34.22 

21.01 

28.3  125.51 

26.85 

28.4 

40.90 

59.34 

29.0 

21.33 

59-75 

29.1 

33-62 

20.69 

29.2 

33.71 

20.94 

29.3  1  23.90 

26.88 

29.4 

40.67 

59.58 

300 

21.35 

59-45 

30.1 

33.58 

20.41 

30.2 

3324 

20.86 

30.3  '  22.38  '  26.90 

30.4  '  40.46  1 59.80 

31.0 

21.37 

59.16 

31-1 

33.55 

20.15 

31.2 

32.80 

20.78 

31.3   20.97    26.91 

I            1 

31.4 '40.26 '60.00 

1 

10.73     —10.68 

8-54 

-8.48 

24.62     —24.60 

7542     -75.42 

15-99     -15.96 

12^  45"*   Sy^QT 

14**  12" 

4i'.586 

igh      ^m     1 31.2 16 

19^  19"   42".  1 7 

22^  15"*     6'.74 

-84« 

^38'  4 

4".23 

-83* 

*I5'   5 

.7".  15 

-87^ 

^39'   i 

13".  25 

-89' 

>14' 

4".37 

-86< 

*24'   5 

7".52 

[Eph  li] 
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OCTOBEE,  1912. 


APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


I  OctantiB. 

^  Octantis. 

X  Ootantts. 

<r  OoteatiB. 

V  OotaBtts. 

Mag.  5.4 

Mag.  4 

.1 

Mag.  5.2 

Mag.  5.5 

Mag.  5.7 

Mean 
Solar 
Date. 

Riffht 
Ascen- 
sion. 

Declina- 
tion 
South. 

Mean 
Solar 
Date. 

Riffht 
Ascen- 
sion. 

Declina- 
tion 
SoiUh, 

Mean 
Solar 
Date. 

Riffht 
Ascen- 
sion. 

DecUna- 

tion 

Souih. 

Mean 

Solar 
Date. 

Riffht 
Ascen- 
sion. 

Declina- 
tion 
Souik, 

Mean 

Solar 
Date. 

Rislit 
Ascen- 
sion. 

Decfi- 
nation 
S<mtk, 

h  m 

0    1 

h  m 

0     / 

h  m 

e     / 

h  m 

e     / 

h  m 

0    » 

Oct. 

1245 

-8438 

Oct. 

14  12 

-8316 

Oct. 

18  3 

-8740 

Oct. 

19  20 

-8914 

Oct. 

22  15 

-8625 

9r 

I.O 

8 
21.37 

59.16 

I.I 

8 

33-55 

20.15 

1.2 

8 
32.80 

20.78 

1.3 

8 
80.97 

26.91 

1.4 

8 
40.26 

0.00 

2.0 

21.39 

58.90 

2.1 

33.51 

19.90 

2.2 

32.39 

20.71 

2.3 

7967 

26.94 

2.4 

40.08 

0.20 

2.9 

21.40 

58.64 

3.1 

33.46 

19.66 

3.2 

31.98 

20.67 

3.3 

78.42 

26.98 

3.4 

39.93 

0.41 

3.9 

21.41 

58.40 

4.1 

33.40 

19-43 

4-2 

31.55 

20.64 

4.3 

77.13 

27.05 

4.4 

39.79 

0.64 

4-9 

21.40 

58.13 

5.1 

33-33 

19.20 

5.2 

3X.IO 

20.62 

5.3 

75.80 

27.13 

5.4 

39.64 

0.88 

5-9 

21.39 

57.85 

6.1 

33-25 

18.95 

6.2 

30-63 

20.59 

6.3 

74-35 

27.21 

6.4 

39.48 

1.14 

6.9 

21.38 

57.55 

7.0 

33-18 

18.67 

7.2 

30.12 

20.56 

7.3 

72.79 

27.28 

7.4 

39.30 

1.41 

7-9 

21.38 

57.22 

8.0 

33.12 

18.37 

8.2 

29.58 

20.50 

8.3 

71.12 

27.32 

8.4 

39.08 

1.68 

8.9 

21.40 

56.86 

9.0 

33.07 

18.04 

9.2 

29.03 

20.42 

9.3 

69.38 

27.34 

9.4 

38.83 

1.94 

9-9 

21.43 

56.52 

10.0 

33.03 

17.69 

10.2 

28.51 

20.31 

10.3 

67.61 

27.34 

10.4 

38.56 

2.18 

10.9 

21.49 

56.19 

1 1.0 

33-00 

17-35 

II.2 

28.00 

20.17 

II.2 

65.89 

2731 

114 

38.28 

240 

11.9 

21.57 

55.87 

12.0 

32-99 

17.03 

12.2 

27.53 

20.01 

12.2 

64.25 

27.26 

12.4 

38.00 

2.58 

12.9 

21.66 

55.57 

13.0 

32.99 

16.73 

13.2 

27.08 

19.85 

13.2 

62.71 

27.19 

13.4 

37.72 

2.74 

139 

21.75 

55.29 

14.0 

3300 

16.44 

14.2 

26.67 

19.70 

14.2 

61.25 

27.13 

14-4 

37.45 

2.90 

14.9 

21.83 

55.02 

15.0 

33.00 

16.16 

15.2 

26.27 

19-56 

15.2 

59.86 

27.09 

15-4 

37.21 

3.06 

15-9 

21.90 

54.77 

16.0 

32.99 

15.90 

16.2 

25.87 

19.44 

16.2 

58.48 

27.06 

16.4 

36.98 

3.23 

16.9 

21.96 

54.51 

17.0 

32.98 

15.65 

17.2 

2547 

19.32 

17.2 

5712 

27.03 

174 

36.76 

3.40 

179 

22.02 

54.24 

18.0 

32.97 

15.39 

18.2 

25.05 

19.21 

18.2 

55.74 

27.01 

18.4 

36.54 

3.58 

18.9 

22.08 

53.96 

19.0 

32.95 

15. n 

19.2 

24.62 

19.10 

19.2 

54.28 

27XX> 

194 

36.31 

3.78 

19.9 

22.13 

• 

53.68 

20.0 

32.92 

14.81 

20.2 

24.17 

18.99 

20.2 

52.77 

26.98 

20.3 

36.07 

3.99 

20.9 

22.18 

53.39 

21.0 

32.90 

14.50 

21.2 

23.71 

18.87 

21.2 

51.19 

26.96 

21.3 

35.82 

4.20 

21.9 

22.25 

53.08 

22.0 

32-89 

14.19 

22.2 

23.23 

18.73 

22.2 

49-54 

26.93 

22.3 

35.54 

440 

22.9 

22.33 

52.76 

23.0 

32.89 

13.87 

23.2 

22.74 

18.57 

23.2 

47.84 

26.87 

23.3 

35.24 

4.60 

23.9 

22.43 

52.44 

24.0 

32.89 

13.53 

24.2 

22.27 

18.39 

24.2 

46.11 

26.79 

24.3 

34.92 

4.78 

24.9 

22.55 

52.13 

24.9 

32.91 

13.18 

25.2 

21.81 

18.17 

25.2 

44.41 

26.68 

25.3 

34.58 

4.93 

259 

22.68 

51.84 

25.9 

32.95 

12.85 

26.2 

21.38 

1794 

26.2 

42.77 

26.55 

26.3 

3424 

5.05 

26.9 

22.82 

51.57 

26.9 

33-00 

12.52 

27.2 

21.00 

17.70 

27.2 

41.23 

26.40 

27.3 

33.91 

5.15 

27.9 

22.98 

51.32 

27.9 

33.05 

12.22 

28.1 

20.66 

17.47 

28.2 

39.80 

26.24 

28.3 

33.59 

5.22 

28.9 

23.12 

51.09 

28.9 

33." 

11.94 

29.1 

20.35 

17.25 

29.2 

38.51 

26.09 

29.3 

33.29 

5.28 

29.9 

23.25 

50.88 

29.9 

33.16 

11.68 

30.1 

20.05 

17.04 

30.2 

37.30 

25.95 

30.3 

3302 

5.34 

30.9 

23.37 

50.68 

30.9 

33.21 

1144 

31. 1 

19-75 

16.85 

31.2 

36.13 

25.83 

31.3 

32.76 

542 

31.9 

23-*8 

50.47 

31.9 

33.25 

II. 19 

32.1 

19.44 

16.68 

32.2 

34.95 

25.73 

32.3 

32.51 

5.53 

32.9 

23.59 

50.24 

32.9 

33.28 

10.93 

33.1 

19.10 

16.51 

33.2 

33.68 

25.64 

33.3 

32.25 

5.66 

10.72    —10.68 

8.53 

-847 

24.62      —24.60 

75.48      - 

7548 

16.00     —15.97 

12*^  45"   37*397 

14^  12"  - 

4i'.586 

18^     3»    I3".2i6 

19*^  19"   - 

42*.  17 

22*»  I5»     6».74 

-84*' 

38'   A 

4".23 

-83* 

^15'   5 

7".i5 

-87* 

'39'   5 

.3".25    1 

-89 « 

•14' 

V'.37 

-ae" 

^^'  5 

7"^2 

M] 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


t  Octantis. 

^  OotantlB. 

X  Ootantis. 

(T  Ootantis. 

V  Ootantis. 

Mag.  5.4 

Mag.  ^ 

^•i 

Mag.  5 

;.2 

Mag.  5.5 

Mag.  5.7 

Mean 
Solar 
Date. 

Riffht 
Ascen- 
sion. 

Declina- 
tion 
South. 

Mean 
Solar 
Date. 

tOght 
Ascen- 
sion. 

DecHna- 

tion 
Sirnih. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

DecUna- 

tion 
Sirnih. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

DecHna< 

tion 
South, 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
South. 

h  m 

0     / 

h  m 

0     / 

h  m 

0     / 

h  m 

0    / 

h  m 

0    ' 

Nov. 

1245 

-8438 

Nov. 

14  12 

-83  16 

Nov. 

18  3 

-8740 

Nov. 

19  20 

-8914 

Nov. 

22  15 

-8625 

1.9 

8 
2359 

50.24 

1.9 

s 
33-28 

XO.93 

I.I 

s 
19.44 

16.68 

I.fi 

s 
34-95 

25.73 

1.3 

s 
32.51 

5.53 

2.9 

23.69 

49-99 

2.9 

33.30 

10.65 

2.1 

19.10 

16.51 

2.2 

33.68 

25-64 

2.3 

32.25 

5.66 

3.9 

23.80 

4972 

3.9 

33.32 

10.36 

3.1 

18.73 

16.33 

3-2 

32.30 

25-55 

3.3 

31.98 

5.80 

4.9 

23.92 

49.44 

4.9 

33.36 

10.04 

4.1 

18.34 

16.14 

4.2 

30.82 

25-45 

4-3 

31.68 

5.95 

5-9 

24.07 

49.17 

5.9 

33.42 

9.71 

5.1 

17.94 

15-92 

5-2 

29.28 

25-32 

5.3 

31.35 

6.08 

6.9 

24.25 

48.90 

6.9 

33.50 

9-39 

6.1 

17.55 

15-67 

6.2 

27.70 

25.16 

6.3 

31.00 

6.18 

7.9 

24.44 

48.65 

7.9 

33.59 

9.08 

7.1 

17.19 

15.39 

7-2 

26.17 

24.98 

7.3 

30.63 

6.26 

8.9 

24.63 

48.43 

8.9 

33.68 

8.78 

8.1 

16.87 

15.10 

8.2 

24.73 

24.77 

8.3 

30.25 

6.31 

9-9 

24-83 

48.22 

9.9 

33.78 

8.49 

9.1 

16.58 

14.80 

9-2 

23.39 

24.54 

9.3 

29.91 

6.33 

10.9 

25.02 

48.03 

10.9 

33.88 

8.23 

10. 1 

16.33 

14.51 

10.2 

22.17 

24.31 

10.3 

29.55 

6.34 

11.9 

25.20 

47.85 

H.9 

3398 

7-99 

II. I 

16.10 

14.23 

II.2 

21.03 

24.09 

"3 

29.22 

6.35 

12.9 

25.37 

47.68 

12.9 

34.08 

7.75 

12. 1 

15.89 

13.97 

12.2 

19.96 

23.89 

12.3 

28.91 

6.35 

13.9 

25-54 

47.51 

13.9 

34.17 

7.51 

13.  X 

15.69 

13.72 

13.2 

18.91 

23.70 

13.3 

28.61 

6.36 

14.9 

25-70 

47.33 

14.9 

34.25 

7.27 

14. 1 

15.47 

13.48 

14.2 

17.85 

23.51 

14.3 

28.32 

6.38 

159 

25.86 

47.15 

15.9 

34.32 

7.03 

I5.I 

15.23 

13.25 

15.2 

16.76 

23.33 

15.3 

28.03 

6.41 

16.9 

26.02 

46.96 

16.9 

34-39 

6.78 

16.I 

14.98 

13.02 

16.2 

15.63 

23.16 

16.3 

27.73 

6.44 

^7-9 

26.19 

46.75 

17.9 

3448 

6.51 

I7.I 

14.71 

12.78 

I7.I 

14.43 

22.98 

17.3 

27.42 

6.49 

18.9 

26.37 

46.54 

18.9 

34.58 

6.23 

18.I 

14.43 

12.52 

18.I 

13.18 

22.79 

18.3 

27.10 

6.54 

19.9 

26.57 

46.33 

19.9 

34.68 

5.94 

19. 1 

14.15 

12.25 

19. 1 

11.91 

22.59 

19.3 

26.77 

6.57 

20.9 

26.78 

46.13 

20.9 

34.79 

5.64 

20.1 

13.88 

"95 

20.1 

10.63 

22.37 

20.3 

26.41 

6.59 

21.9 

27.01 

45.95 

21.9 

3492 

5.36 

2I.I 

13.64 

11.64 

21. 1 

9.37 

22.12 

21.3 

26.03 

6.59 

22.9 

27-25 

45.79 

22.9 

35.06 

5.09 

22.1 

13.43 

11.30 

22.1 

8.17 

21.84 

22.3 

25.65 

6.57 

23.9 

27.49 

45.65 

23.9 

35.21 

4.85 

23.1 

13.27 

10.95 

23.1 

7.08 

21.54 

23.3 

25.28 

6.52 

24.9 

27.74 

45.53 

24.9 

35.36 

4.64 

24.1 

13.14 

10.61 

24.1 

6.12 

21.23 

24.3 

24.92 

6.44 

259 

27.98 

45.45 

25.9 

35.51 

4.46 

25.1 

13.05 

10.29 

25.1 

5.29 

20.93 

25.2 

24.58 

6.34 

26.8 

28.20 

45.38 

26.9 

35.66 

4.29 

26.1 

13.01 

9.98 

26.1 

4.58 

20.64 

26.2 

24.27 

6.23 

27.8 

28.40 

45.30 

27.9 

35.80 

4.12 

27.1 

12.96 

9.68 

27.1 

3.95 

20.37 

27.2 

23.99 

6.14 

28.8 

28.59 

45.20 

28.9 

35.92 

3.95 

28.1 

12.90 

9.41 

28.1 

3.33 

20.13 

28.2 

23.73 

6.06 

39.8 

28.77 

45.10 

29.9 

36.03 

3.77 

29.1 

12.81 

9.15 

29.1 

2.65 

19.90 

29.2 

23.46 

6.00 

30.8 

28.96 

44.99 

30.9 

36.15 

3.57 

30.1 

12.70 

8.89 

30.1 

1.8S 

19.68 

30.2 

23.18 

595 

31.8 

29.17 

44.86 

31.9 

36.28 

3.35 

31. 1 

".57 

8.62 

3I.I 

I.OI 

19.45 

31.2 

22.89 

5.91 

10.72     -10.67 

8.53 

-8.47 

2^ 

^.6o    - 

■24.58 

75.37      -75.37 

16.01     -15.98 

12^  45""   37'-397 

I4*»  12"   . 

4i'.586 

i8»» 

3"^ 

I3V2I6 

19^  I9»   42*.  1 7 

jjh  i^m       51  y^ 

-84° 

38'    ^ 

H".23 

-83* 

*I5'   5 

.7".i5 

-«7*= 

•39'    5 

y.25 

-89« 

•14' 

4".37 

-86° 

24'   5 

7".52 

[Bph  za] 
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DECEMBER,  1912. 


APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


I  Ootantis. 

S  Ootantis.       | 

X  Octantis. 

(T  OctantiB. 

V  Ootantis. 

Mag.  5.4 

Mag.  4 

.1 

Mag.  5.2 

Mag  5.5 

Mag.  5.7 

1 
Mean  Risht 
Solar  Ascen- 
Date.    sion. 

Dedizia' 

tion 
South. 

Mean 

Solar 
Date. 

Right 
Ascen- 
sion. 

Dectina- 

tion 
South. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
South. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decfina- 

tion 
SotUh, 

Mean 
Solar 
Date. 

Right 

Ascen> 

sion. 

Dech- 

nation 

South, 

h  m 

0     / 

h  m 

0     / 

h  m 

0     / 

h  m 

0     / 

h  m 

0    # 

Dec. 

1245 

-8438 

Dec. 

14  12 

-8315 

Dec. 

18  3 

-8739 

Dec. 

1919 

-8914 

Dec. 

22  15 

-8625 

1.8 

s 
29.17 

44.86 

1.9 

8 
36.28 

63.35 

I.I 

s 
12.57 

68.62 

I.I 

8 
61.01 

19.45 

1.2 

8 
22.89 

5-91 

2.8 

2939 

44.72 

2.9 

36.42 

63.12 

2.1 

12.43 

68.32 

2.1 

60.07 

19.20 

2.2 

22.57 

5.86 

3.8 

29.64 

44-58 

3.9 

36.57 

62.88 

3.1 

12.28 

68.00 

3.1 

59.09 

18.92 

3.2 

22.22 

5.79 

4.8 

29.90 

44.46 

4.9 

36.74 

62.65 

4.0 

12.16 

67.65 

4.1 

58.12 

18.61 

4.2 

21,85 

5.70 

5.8 

30.17 

44.37 

5-9 

36.92 

62.44 

5.0 

12.08 

67-29 

5-1 

57.24 

18.28 

5.2 

21.47 

5.59 

6.8 

30.44 

44.31 

6.9 

37.10 

62.25 

6.0 

12.04 

66.92 

6.1 

56.51 

17.94 

6.2 

21. II 

5.45 

7.8 

30.71 

44.27 

7.9 

37-29 

62.09 

7.0 

12.03 

66.56 

7.1 

55.90 

17.59 

7.2 

20.76 

5.29 

8.8 

30.97 

44.24 

8.9 

37-47 

61.94 

8.0 

12.07 

66.21 

8.1 

55.41 

17.25 

8.2 

20,44 1  5-12 

9.8 

31.21 

44.22 

9.9 

37.65 

61.80 

9.0 

12.13 

65.87 

9.1 

5500 

16.92 

9.2 

20.15    4-94 

10.8 

31.44 

44.22 

10.9 

37.82 

61.68 

lO.O 

12.20 

65-55 

10. 1 

54.64 

16.60 

10.2 

19.88 

4-77 

11.8 

31.67     44.21 

11.9 

37.98 

61.56 

11.0 

12.26 

65.24 

11. 1 

54.30 

16.30 

11.2 

19.62 

4.62 

13.8 

31.90 

44.18 

12.9 

38.14 

61.43 

13.0 

12.31 

64.94 

12. 1 

53.93 

16.02 

12.2 

19.35 

4.48 

13.8 

32.12 

44.14 

13.9 

38.30 

61.30 

13.0 

12.35 

64.66 

13.1 

53.54 

15.75 

13.2 

19.09 

4.35 

14.8 

32.34 

44.10 

14.9 

38.45 

61.16 

14.0 

12.38 

64-38 

14.1 

53-10 

15.48 

14.2 

18.83 

4.22 

15-8 

32.57 

44.06 

15.9 

38.61 

61.01 

15.0 

12.39 

64.08 

15-1 

52.60 

15.20 

15.2 

18.56 

409 

16.8 

32.81 

44.01 

16.9 

38.78 

60.85 

16.0 

12.39 

63.76 

16. 1 

52.06 

14.90 

16.2 

18.27 

3.95 

17.8 

1 
33.06!  43.97 

17-9 

38.97 

60.68 

17.0 

12.40 

6343 

17.1 

51.50 

14.58 

17.2 

17.97 

3.80 

18.8 

33-33  1  43.94 

18.8  39.17 

60.52 

18.0 

12.43 

63-09 

18.1 

50.97 

14.24 

18.2 

17.65 

3.64 

19.8 

33.62 

43.93 

19.8  \  39.38 

60.38 

19.0 

12.48 

62.73 

19.1 

50.50 

13.89 

19.2 

17-32 

3.46 

30.8 

33.91 

43.94 

20.8  1  39.60 

60.26 

20.0 

12.58 

62.36 

20.1 

50.14 

13.52 

20.2 

17.00 

3-25 

ax.8 

34.20 

43.98 

21.8 

39.82 

60.17 

2I.O 

12.71 

61.98 

21. 1 

49.90 

13.13 

21.2 

16,70'  3.01 

^2.8 

34.48 

44.05 

22.8 

40.04 

60.10 

21.9 

12.89 

61.61 

22.1 

49.81 

12.74 

22.2 

16.41     3.75 

23.8 

34.75 

44.14 

23.8 

40.25 

60.06 

22.9 

1311 

61.26 

23.0 

49.88 

12.36 

23.2 

16.15 

2.48 

34.8 

35.01 

44,24 

24.8 

40.45 

60.04 

23.9 

13.36 

60.94 

24.0 

50.05 

1 3.01 

24.2 

15.92 

3.21 

25.8 

35.24 

44.33 

25.8 

40.64 

60.02 

24.9 

13.61 

60.65 

25.0 

50.26 

11.69 

25.2 

15.71 

1.96 

26.8 

35.46 

44.41 

26.8 

40.82 

59-99 

25.9 

13.85 

60.37 

26.0 

50.44 

11.38 

26.2 

15.51 

1.73 

27.8 

35.67 

44.47 

27.8 

40.99 

59-94 

26.9 

1405 

60.11 

27.0 

50.54 

11.08 

27.2 

15.32 

1.52 

28.8 

35.90 

4452 

28.8 

41.17 

59.87 

27.9 

14.23 

59.84 

28.0 

50.56 

10.78 

28.2 

1512 

1.33 

39.8 

36.14 

44.56 

29.8 

41.36 

59.80 

28.9 

14.38 

59.55 

29.0 

50.48 

10.47 

29.2 

14.89 

1.13 

30.8 

36.39 

44.60 

30.8 

41.56 

59.72 

29.9 

14-53 

59.23 

30.0 

50.34 

10.15 

30.2 

14.64 

0.91 

31.8 

36.67 

4465 

31.8 

41.77 

59.63 

30.9 

14-69 

58.90 

31.0 

50.21 

9.80 

31.2 

14.37 

0.68 

32.8  '  36.96 

4471 

32.8 

41.99 

59.53 

31-9 

14.88 

58.55 

32.0 

50.15 

9.43 

32.1 

14.09 

0.43 

10.72     —10.67 

8.53 

-8.47 

24.57     -24.55 

75.15     -75.15 

16.00    - 

15.97 

"*»  45"    37*.397 

I4*»    12"* 

4i*.586 

18**     3»    I3».2i6 

19«»  19F   42».i7 

23»»  X5»      6". 74 

-64*' 

•38'   A 

4".23 

-83^ 

'IS'   i 

i7".i5 

-87* 

*39'   i 

»3".25 

-89< 

>I4' 

4".37 

-86* 

^24'   5 

7".52 

[Bph  la] 
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MEAN  ERRORS  OF  NEWCOMB'S  PLACES  FOR  1920  OF  STARS  OF  THE  AMERICAN 

EPHEMERIS  AND  NAUTICAL  ALMANAC. 


Mean  Ezror 

Mean  Ezror 

Cat. 
No. 

Name. 

R.  A. 

Z9za. 

Decl. 
Z9za. 

Z920. 

Cat. 
No. 

m 

Nazne. 

R.  A. 

Z9za. 

Decl. 

Z9Z2. 

Z930. 

a 

« 

a 

5 

h       zzi 

0 

8 

// 

h       zzi 

0 

8 

// 

I 

33  Piscium 

0        I 

-  6 

.018 

-25 

112 

4  Octantis 
C  Ceti 

I      42 

-85 

•039 

.40 

3 

a  Androm. 

4 

-1-29 

.010 

•13 

116 

47 

—  II 

.020 

•24 

4 

/3  Cassiop. 

4 

4-59 

.017 

•17 

"7 

e  Cassiop. 

48 

+63 

.017 

•17 

5 

e  Phcenicis 

5 

-46 

.051 

•41 

X18 

a  Trian^uli 

48 

+29 

.022 

.22 

6 

22  Androm. 

6 

-1-46 

.024 

.28 

120 

4  Piscium 

49 

+  3 

.018 

•23 

10 

X  Pegasi 

0       9 

+  15 

.Oil 

.14 

121 

/S  Arietis 

I     50 

-f-20 

.013 

.20 

14 

6  Androm. 

14 

+36 

.029 

•33 

122 

if  Phoenicis 

50 

-47 

.080 

.81 

15 

t  Ceti 

15 

-  9 

.014 

.20 

127 

V  Ceti 

56 

—22 

.025 

•32 

16 

Z  Tucans 

15 

-65 

.047 

.38 

126 

50  Cassiop. 

56 

+72 

.016 

•17 

19 

44  Piscium 

21 

+  I 

.018 

.22 

129 

a  Hydri 

56 

-62 

.049 

•34 

20 

/J  Hydri 

0     21 

-78 

•    •    •    » 

. . « 

131 

y  Andr.  pr. 

I     58 

+42 

.QI6 

.16 

21 

a  Phcenicis 

22 

-43 

.047 

.31 

133 

a  Arietis 

2       2 

+23 

.010 

.14 

23 

12  Ceti 

26 

-  4 

.017 

.21 

134 

fi  Triang. 

4 

+35 

.018 

.21 

30 

13  Ceti 
Q  Cassiop. 

31 

-  4 

.023 

.30 

136 

55  Cassiop. 

8 

+66 

.025 

•24 

31 

32 

+53 

.021 

.20 

137 

6  Persei 

8 

+51 

.025 

•27 

32 

K  Androm. 

0     32 

+33 

.021 

.21 

138 

41  Ceti 

2       8 

+  8 

.018 

•23 

35 

e  Androm. 

34 

+29 

.016 

•19 

139 

M  Fornacis 

9 

-31 

.076 

.83 

36 

6  Androm. 

35 

+30 

.018 

.22 

141 

X  Trianguli 

12 

+33 

.024 

•31 

37 

a  Cassiop. 

36 

+56 

.012 

.14 

142 

67  Ceti 

13 

-  7 

.021 

•25 

38 

M  Phoemcis 

37 

-47 

•    •   •    • 

.53 

144 

4>  Eridani 

13 

-52 

.049 

•42 

39 

/3  Ceti 

0     39 

-18 

.013 

.17 

145 

0  Ceti 

2     15 

-  3 

.018 

•23 

42 

0  Cassiop. 

40 

+48 

.034 

.26 

146 

tc  Fornacis 

19 

-24 

.049 

•47 

41 

21  Cassiop. 

40 

+75 

.017 

.24 

148 

S  Hydri 

20 

-69 

•     •     •     • 

•    ■   • 

45 

C  Androm. 

43 

+24 

.019 

•24 

149 

t  Cassiop. 

22 

+67 

.025 

•25 

46 

7  Cassiop. 

44 

+57 

.017 

.24 

153 

|2  Ceti 

23 

+  8 

.014 

•19 

49 

S  Piscium 

0    44 

+  7 

.014 

.20 

156 

6  Ceti 

2     28 

-16 

.028 

•37 

52 

A  Hydri 

46 

-75 

•    •   •   • 

.70 

157 

36  H.Cassiop. 

30 

+72 

.021 

.22 

53 

20  Ceti 

49 

—  2 

.018 

.26 

160 

y  Ceti 

31 

+  5 

.020 

.26 

54 

y  Ca.ssiop. 

51 

+60 

.018 

.22 

163 

M  Hydri 

34 

-79 

.056 

.70 

55 

M  Androm. 

52 

+38 

.017 

.21 

i6x 

r  Arietis 

34 

-|-22 

.020 

.26 

58 

a  Sculpt. 

0    54 

-30 

.025 

•23 

165 

d  Ceti 

2     35 

0 

.014 

.20 

59 

43  H.  Cephei 

57 

+86 

.010 

.17 

170 

©  Persei 

38 

+49 

.021 

.19 

61 

e  Piscium 

0    58 

+  7 

.012 

.26 

172 

e  Hydri 

38 

-69 

•     •     •     • 

•   •   • 

66 

fl  Phoenicis 

I       2 

-47 

.050 

.47 

173 

y  Ceti  seq. 

39 

+  3 

.016 

.20 

65 

M  Cassiop. 

2 

+54 

.022 

•27 

174 

ic  Ceti 

40 

-14 

.025 

•25 

69 

7  Ceti 

I       4 

— II 

.025 

.22 

175 

fi  Ceti 

2     40 

+  10 

.020 

.21 

71 

p  Androm. 

5 

+35 

.013 

.17 

177 

7  Persei 

44 

+56 

.010 

•25 

74 

r  Piscium 

7 

+30 

.019 

•33 

178 

41  Arietis 

45 

+27 

.02Q 

.22 

76 

C  Piscium 

9 

+  7 

.0x9 

.24 

179 

fi  Fornacis 

45 

—33 

.050 

•47 

78 

*c  Tucanae 

13 

-69 

•    •    •    • 

•  * « 

180 

6  Arietis 

47 

+  15 

.018 

•24 

79 

/  Piscium 

I     13 

+  3 

.022 

.29 

181 

r*  Eridani 

2     47 

—21 

.022 

•32 

80 

V  Piscium 

15 

+27 

.022 

•25 

182 

r  Persei 

48 

+52 

.020 

.19 

85 

e  Ceti 

20 

—  9 

.013 

.19 

183 

7  Eridani 

52 

—  9 

.016 

.21 

86 

d  Cassiop. 

20 

+60 

.018 

.19 

185 

c  Arietis 

54 

+21 

.016 

•23 

91 

X  Phoenicis 

25 

-44 

.044 

•35 

184 

47  H,  Cephei 

54 

+79 

.035 

.32 

90 

38  Cassiop. 

I     25 

+70 

.026 

.28 

187 

0  Eridani 

2     55 

-41 

.056 

•42 

94 

7  Piscium 

27 

+15 

.020 

.19 

189 

a  Ceti 

58 

+  4 

.010 

•13 

89 

a  Urs.  Min. 

28 

+89 

•    •   ■    • 

• .  • 

190 

y  Persei 

58 

+53 

.029 

.20 

96 

40  Cassiop. 

31 

+73 

.028 

.25 

19X 

r^  Eridani 

2     59 

-24 

.029 

•32 

97 

V  Androm. 

32 

+41 

.024 

.26 

192 

p  Persei 

3       0 

+38 

.019 

•24 

98 

JT  Piscium 

I     32 

+12 

.022 

•25 

194 

H  Horologii 

3       2 

-60 

.060 

•49 

99 

V  Persei 

33 

+48 

.018 

.19 

197 

e  Hydri 

2 

-72 

.046 

.47 

lOI 

a  Eridani 

34 

-58 

•   •    •    • 

*    •   • 

195 

P  Persei 

2 

+41 

.016 

.20 

103 

to  Cassiop. 

36 

+68 

.025 

•25 

199 

6  Arietis 

7 

+  19 

.014 

•17 

104 

r  Piscium 

37 

+  5 

.014 

.20 

202 

12  Eridani 

8 

-29 

.022 

•3P 

105 

(p  Persei 

I     38 

+50 

.022 

.20 

200 

48  H.  Cephei 

3       9 

+77 

.032 

•32 

107 

r  Ceti 

40 

—  16 

.020 

.25 

203 

C  Arietis 

10 

+21 

.018 

•29 

108 

0  Piscium 

41 

+  9 

.013 

.19 

204 

38  Horoloprii 

10 

-58 

•  »  •  . 

■  •  • 

109 

e  Sculpt. 

I     42 

-26 

•037 

.46 

206 

C  Eridani 

3     12 

-  9 

.022 

•31 
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MEAN  ERRORS  OF  NEWCOMB'S  PLACES  FOR  1920  OF  STARS  OF  THE  AMERICAN 

EPHEMERIS  AND  NAUTICAL  ALMANAC. 


Mean  Extcmt  | 

Mean  Error 

Cat. 

Name. 

R.  A. 

Decl. 
1912. 

i9ac 

>. 

Cat. 
No. 

Name. 

R.  A. 

191 3. 

DecL 
Z9ia. 

X930 

. 

No. 

1 

a 

5 

a 

1 

1 
1 

< 

h       m 

0 

s 

h      m 

0 

1 
a          1 

n 

209 

r  Arietis 

3      16 

+21 

.027 

•32 

319 

rj  Aurigse 

5        0 

+41 

.021 

.21 

210 

e  Eridani 

16 

-43 

.056 

•49 

320 

e  Leporis 

2 

— 22 

.021 

•25 

211 

a  Persei 

18 

+50 

.013 

.14 

322 

P  Eridani 

4 

—  5 

.016  1 

.21 

212 

I  Hydri 

18 

-78 

•    •    •    ■ 

•    •   • 

327 

fi  Aurigse 

7 

+38 

.028  • 

.29 

213 

0  Tauri 

20 

+  9 

.014 

.21 

326 

19  H.  Camel. 

8 

+79 

.025  ! 

•33 

214 

2  H.  Camel. 

3     22 

+60 

.028 

•37 

328 

/I  Leporis 

5       9 

-16 

.032 

•31 

215 

k  Tauri 

22 

+  9 

.023 

.22 

329 

a  Aurigse 

10 

+46 

.012 

.14 

219 

/  Tauri 

26 

+13 

.016 

.22 

330 

P  Orionis 

10 

-  8 

.009  j 

-15 

221 

e  Eridani 

29 

—10 

.014 

•17 

332 

A  Aurigse 

13 

+40 

.027  , 

.27 

222 

r*  Eridani 

30 

—22 

.031 

.40 

333 

r  Orionis 

13 

-  7 

.014  1 

.24 

230 

6  Persei 

3     37 

+48 

.016 

.16 

335 

0  Columbse 

5     14 

-35 

.068  ! 

.60 

235 

S  Eridani 

39 

—  ID 

.020 

•24 

342 

y  Orionis 

20 

+  6 

.017 

.21 

234 

V  Persei 

39 

+42 

.024 

•25 

343 

P  Tauri 

21 

+29 

.010 

•14 

237 

5  H.  Camel. 

41 

+  71 

.025 

.29 

344 

17  Camelop. 

22 

+63 

.029 

.22 

238 

7  Tauri 

42 

+24 

.014 

.17 

347 

p  Leporis 

24 

—21 

.025 

•33 

239 

r«  Eridani 

3     43 

-24 

.023 

•30 

348 

X  Aurigse 

5     27 

+32 

.022 

-30 

243 

g  Eridani 

46 

-36 

.073 

.63 

350 

8  Orionis 

28 

0 

.012 

.16 

246 

y  Hydri 

49 

-75 

.031 

.29 

349 

Gr.  966 

28 

+75 

.022 

.22 

244 

C  Persei 

49 

+32 

.019 

.22 

354 

a  Leporis 

29 

-18 

.018 

.22 

245 

9  H.  Camel. 

50 

+61 

.031 

.33 

355 

<p^  Ononis 

30 

+  9 

.021 

•31 

248 

«  Persei 

3     52 

+40 

.019 

.22 

359 

t  Orionis 

5     31 

-  6 

.022  1 

•25 

250 

4  Persei 

53 

+36 

.019 

.22 

361 

e  Orionis 

32 

—   1 

.013  : 

•17 

251 

y  Eridani 

54 

-14 

.017 

.19 

362 

C  Tauri 

32 

+21 

.019 

•23 

252 

A  Tauri 

56 

+  12 

.018 

.22 

356 

Gr.  944 

34 

+85 

.030 

•35 

254 

8  Reticuli 

57 

-62 

.044 

.36 

366 

C  Orionis 

36 

—  2 

.016  1 

.22 

255 

y  Tauri 

3     58 

+  6 

.018 

.22 

368 

a  Columbse 

5     36 

-34 

1 

.024  1 

.28 

256 

A  Tauri 

3     59 

4-22 

.020 

•23 

369 

0  Aurigse 

39 

+50 

.028  ; 

•39 

26Q 

c  Persei 

4       2 

+47 

.020 

.22 

372 

C  Leporis 

43 

-15 

.023  ' 

•30 

263 

p  Tauri 

5 

+26 

.030 

•37 

373 

K  Ononis 

44 

—10 

.013 

.19 

265 

0*  Eridani 

8 

-  7 

.016 

•23 

375 

8  Doradus 

45 

-66 

•  •  •  •  1 

•   •   • 

264 

Gr.  750 

4       9 

+85 

.017 

•24 

374 

y  Aurigse  ' 

5     45 

+39 

.021 

.26 

268 

fi  Taiui 

II 

-h  9 

.027 

•47 

381 

31  Mensee 

47 

-85 

.042 

.56 

270 

a  Horologii 

II 

-43 

•073 

.69 

378 

8  Leporis 

48 

—21 

.036 

.37 

271 

a  Reticuli 

13 

-63 

.061 

•54 

382 

a  Ononis 

50 

+  7 

.008 

•14 

274 

y  Tauri 

15 

+  15 

.013 

.21 

383 

8  Aurigse 

52 

+54 

.026 

•25 

277 

8  Tauri 

4     18 

+  17 

.017 

•23 

385 

tf  Leporis 

5     52 

-14 

.022 

.22 

279 

v*  Eridani 

21 

-34 

.046 

•42 

387 

p  Aurigse 

53 

+45 

.016 

.16 

281 

B  Tauri 

23 

+  19 

.013 

.20 

388 

0  Auri^ 

54 

+37 

.020  1 

.20 

284 

d  Mensae 

24 

-80 

.058 

•52 

393 

I  Gemm. 

5     59 

+23 

.021 

•30 

285 

m  Persei 

27 

+43 

.031 

•34 

395 

I  Puppis 

6       2 

-45 

•057 

•55 

288 

a  Tauri 

4     31 

-fi6 

.009 

•13 

396 

r  Orionis 

6       3 

+  15 

.016  1 

.19 

289 

y  Eridani 

32 

-  4 

.018 

•24 

402 

22  H.  Camel. 

9 

+69 

.022 

.26 

291 

a  Doradus 

32 

-55 

.054 

.40 

405 

7  Gemin. 

10 

+23 

.014 

.20 

292 

53  Eridani 

34 

-X4 

.023 

.28 

406 

2  Lyncis 

12 

+59 

.023 

.22 

296 

r  Tauri 

37 

+23 

.014 

•23 

411 

C  Can.  Maj. 

17 

-30 

•055 

-44 

294 

Gr.  848 

4     37 

+76 

.024 

•30 

412 

^  Gemin. 

6     18 

+23 

.013 

•«7 

297 

a  Cceli 

38 

-42 

.050 

.46 

413 

^*  Aurigse 

18 

+49 

.025 

•23 

298 

4  Camelop. 

41 

+57 

.027 

•25 

414 

P  Qjsin.  Maj. 

19 

-18 

.019 

.22 

299 

^  Eridani 

41 

-  3 

.016 

.21 

415 

8  Monoc. 

19 

+  5 

.032 

•24 

303 

jc*  Orionis 

45 

+  7 

.021 

.22 

416 

a  Krgds 

22 

-53 

•  • .  • 

•   •  • 

302 

9  Camelop. 

4    45 

+66 

.021 

.19 

418 

10  Monoc. 

6     24 

-  5 

.017 

•37 

304 

f  Tauri 

46 

+19 

.023 

.31 

419 

r  Gemin. 

24 

+20 

.027 

.21 

307 

ir*  Orionis 

50 

+  2 

.016 

.22 

423 

8  Lyncis 

30 

+62 

.022 

.23 

309 

t  Aurigse 

51 

+33 

.014 

•17 

424 

23  H.  Camel. 

31 

+80 

.024 

•29 

312 

fi  Camelop. 

56 

+60 

.023 

•19 

425 

4'  Caa  Maj. 

31 

-23 

.034 

•35 

313 

e  Aurigse 

4     56 

+44 

.021 

•19 

426 

51  Auri^ 

6     33 

+39 

.025 

•31 

314 

C  Aurige 

56 

+41 

.017 

.22 

427 

y  Gemin. 

33 

+16 

.013 

.17 

3X6 

t  Taun 

4     58 

+21 

.019 

.26 

429 

y  Arg<i9 

35 

-43 

.058 

^ 

318 

II  Orionis 

5       0 

+15 

.020 

.35 

430 

.    S  Monoc. 

6     36 

+10 

.016 

.2a 
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MEAN  ERRORS  OF  NEWCOMB'S  PLACES  FOR  1920  OF  STARS  OF  THE  AMERICAN 
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Cat. 
No. 


431 
433 
432 

434 
♦35 

436 
440 
441 

443 
442 


446 

451 
454 
455 

449 
456 
460 
461 
464 

465 
467 

469 

470 

471 

474 
480 

476 

477 
478 

479 
481 

483 
484 
488 

492 

493 

495 
496 

499 

502 

505 
506 

507 
514 

515 

517 
520 

523 
522 

525 
526 

527 
528 

529 

533 
534 
535 


Name. 


€  Gemin. 
^  Gemin. 
^Aurigse 
a  Can.  Maj. 
18  Monoc. 

43  Camelop. 
9  Gemin. 
a  Pictoris 
C  Mensie 
r  Argiis 

15  Lyncis 
9  Can.  Maj. 
e  Can.  Maj. 
C  Gemin. 
o' Can.  Maj. 

51  H.  Cephei 
y  Can.  Maj. 
d  Can.  Maj. 
63  Auri^ 
51  Gemin. 

X'  Volantis 
2^  H.  Camel. 
X  Gemin. 
fC  Argiis 
d  Gemin. 

6  Volantis 

7  Octantis 
t  Gemin. 

7  Can.  Maj. 
Gr.  1308 

ft  Can.  Min. 
p  Gemin. 
6  Argiis 
a' Gemin. 

25  Monoc. 

a  Can.  Min. 
24  Lyncis 
K  Gemin. 
ft  Gemin. 
4  Puppis 

^  Argiis 
{f>  Gemin. 

26  Lyncis 
Gr.  1374 

X  Argiis 

00  Cancri 
X  Gemin. 

27  Lyncis 
p  Argils 

3  H.Ur.Maj. 

y  Argiis 
C  Cancri 
Br.  1 147 
20  Puppis 
Gr.  1 1 19 

ft  Cancri 

31  Lyncis 

(T  Cancri 

e  Argiis 

191 2 33 


R.  A. 


h 
6 


7 

7 
8 


8 


8 


8 


m 

39 
40 

40 

41 
43 

44 

47 

47 

47 
48 

50 
50 

55 
59 
59 

o 
o 

5 
6 

8 

9 
13 
13 
14 
15 

17 
18 
20 
21 
22 

22 

23 
26 

29 
33 

35 
36 

39 
40 

42 

46 
48 
48 

50 

55 

56 
58 

2 

4 

4 

7 
7 
9 

9 

II 

12 

17 
18 

21 


Decl. 
19x3. 


+25 
+  13 
+44 
-17 
+  3 

+69 

+34 
-62 

-81 
-51 

+59 

—  12 

-29 
+21 
-24 

+«7 
-16 

-26 

+39 
+16 

-70 

+83 

+  17 

-37 
+22 

-68 

-87 
+28 

-29 
+69 

+  8 
+32 

-43 
+32 

-  4 

+  5 

+59 

+25 
+28 

-14 

-25 
+27 
+48 
+74 
-53 
+26 
+28 
+52 
-24 
+69 

-47 
+18 

+76 
-16 

+89 

+  9 

+43 
+  19 

-59 


Mean  Srror 

Z930. 


014 
013 

029 

.   .   • 

020 

027 
020 
061 
048 
069 

023 

021 
017 
016 
025 

•  .  . 

021 
020 
021 

023 

071 
025 

013 
046 

014 
061 

053 

014 
021 
028 

014 
021 
060 
019 
040 

•  •  « 

033 

018 
0x0 
028 

021 
018 
022 
029 
052 

022 

018 
022 
018 
025 

051 

022 
026 
023 
025 

013 
027 
022 

038 


ff 


19 

21 

24 
16 

25 

24 
22 

63 

47 
64 

21 

31 
23 
^9 
29 

.  • 
28 

24 
26 

37 

64 
24 

22 

34 
17 

64 
46 

22 

25 
26 

19 

27 
46 

14 
42 

15 

29 
22 

12 

36 

27 
28 

30 
32 
40 

30 
24 
23 
24 
29 

44 
25 
31 
32 

•  • 

24 

22 

29 
33 


Cat. 
No. 


536 
537 
539 
543 
544 

545 
547 
548 

554 
556 

557 
558 

559 
560 
566 

567 
569 
571 
574 
576 

582 

583 
585 
590 
589 

591 
593 
594 
595 
596 

599 
601 

600 

603 

604 

605 
606 
607 
619 
620 

623 
623 
626 
627 
629 

630 
632 

634 
636 

638 

641 
642 
644 

645 
646 

647 
648 

653 
657 


Name. 


30  Monoc. 

0  Urs.  Maj. 

6  Channel. 
Gr.  1450 

7  Cancri 

Gr.  1446 
d  Hydrse 
6  Hydrse 
y  Cancri 
6  Cancri 

a  Pyxidis 
t  Cancri 
e  Hydrae 
d  Argiis 
d' Cancri 

C  Hydis 
t  Urs.  Maj. 
a  Cancri 
b^  Carinse 
K  Urs.  Maj. 

(^  Urs.  Maj. 
K  Cancri 
X  Argils 
C  Octantis 
6  Hydre 

ft  Argds 
83  Cancri 

t  AlgCiS 
40  Lyncis 

e  Pyxidis 

a  Hydrae 
k  Urs.  Maj. 

1  H.Draco. 
d  Urs.  Maj. 
6  Urs.  Maj. 

^  Leonis 
^  Argiis 
10  Leo.  Min. 
o  Leonis 
C  Chameel. 

6  Antlise 

£  Leonis 

V  Urs.  Maj. 

V  Argiis 

6  Sextantis 

M  Leonis 

Gr.  1586 
19  Leo.  Min. 
4>  Argiis 
It  Leonis 

7  Leonis 
a  Leonis 
A  Hydrse 
q  Velorum 

32  Urs.  Maj. 

k  Urs.  Maj. 

C  Leonis 
y  Leonis/^. 
jii  Urs.  Maj. 


Z9za. 


h      m 
8     21 

23 

23 

27 
28 

8     30 

33 
34 
38 
40 

8    40 

41 
42 
42 
49 

8  51 
53 
54 

55 

8  58 

9  2 

3 

5 
10 

10 

9     12 

14 

15 
16 

18 

9  23 
25 

25 
27 
27 

9  27 
27 
29 
36 

37 

9    40 

41 
45 

45 
47 

9  48 
51 
52 
54 

9     56 


10 


10 


10 


3 

4 
6 

II 

12 

12 
12 

15 
17 


Ded. 
Z9za. 


-  4 

+61 

—77 
+38 

4-21 

+74 
+  6 

+  4 

4-22 
+  18 

-33 

+29 
+  7 
-54 
+31 

+  6 
+48 

4-12 

-59 
+48 

+67 
+n 
-43 
-85 
+  3 

-69 

+18 

-59 

+35 
—26 

-  8 
4-63 
+82 
4-70 

+52 
+12 
-40 

+37 
4-10 

-81 

-27 
+24 
+59 
-65 

-  4 
+26 

+73 
+41 
-54 
+  8 

+17 
+12 
—12 

-42 
+66 

+43 
+24 
+20 

+42 


Mean  Brror 
z9ao. 


.017 
.014 
.050 
.047 
.019 

.032 
.019 
.023 
.016 
.017 

•053 
.025 

.014 

•053 
.022 

.018 
.016 
.015 
.044 
.018 

.020 
.016 

•039 
.041 

.014 

.035 
.018 

.  .  •  • 

.018 

.046 

.010 
.019 
.016 
.025 
.017 

.024 
.056 
.020 
.014 
.047 

.057 
.014 

.013 

.049 

.030 

.014 
.026 
.022 

.045 
.012 

.022 
.015 
.019 
.088 
.024 

.017 
.018 
.019 
.016 


// 


23 

15 
40 

43 
20 

38 
26 

27 
21 

21 

42 
26 

19 
41 
31 

24 

17 
20 

43 
19 

28 
22 
32 
38 

19 
28 

24 

•  • 
21 
61 

15 

19 
20 

24 
17 

30 
51 

27 
16 

48 

49 
17 
17 
38 

35 

19 

32 

24 

37 
20 

22 

13 

24 
76 

25 
16 
22 

15 
19 
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MEAN  ERRORS  OF  NEWCOMB'S  PLACES  FOR  1920  OF  STARS  OF  THE  AMERICAN 
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Mean  Brror 

MeanSnor 

Cat. 
No. 

Name. 

R.  A. 

1912. 

Dccl. 

X9ia. 

X920. 

Cat. 
No. 

Name. 

R.  A. 

X9za. 

Dect 
Z9xa. 

x9'o. 

a 

ft 

a 

8 

h       m 

e 

s 

h      m 

e 

s 

99 

658 

30  H.Ur.Maj. 

10  18 

+66 

.031 

•27 

770 

P  Chamsl. 

12    13 

—79 

•037 

•32 

659 

30  H.  Camd. 

20 

+83 

.026 

.30 

772 

Br.  1672 

14 

+88 

.016 

.22 

661 

fi  Hydrae 

22 

-16 

.018 

.22 

773 

7  Virginis 

15 

0 

.013 

•17 

662 

31  Leo.  Min. 

23 

+37 

.019 

.24 

780 

a*  Crucis 

22 

-63 

•   •    •    ■ 

•    «    • 

664 

a  Antliae 

23 

-31 

.044 

•35 

787 

20  Comae 

25 

+21 

•034 

.38 

666 

36  Urs.  Maj. 

10    25 

+56 

.022 

•25 

786 

5  Corvi 

12    25 

--16 

.018 

.22 

668 

9  H.  Draco. 

28 

+76 

.019 

.21 

789 

y  Crucis 

26 

—57 

.084 

•37 

669 

p  Leonis 

28 

+10 

.016 

.21 

791 

8  Can.Ven. 

30 

+42 

.022 

•23 

679 

33  Sextantis 

37 

—  I 

.024 

•31 

793 

K  Draconis 

30 

+70 

.018 

•H 

683 

41  Leo.  Min. 

39 

+24 

.022 

.26 

792 

P  Corvi 

30 

-23 

.019 

.21 

684 

0  Argds 

10  40 

-64 

.052 

.41 

795 

24  Comae  je^. 

12    31 

+19 

.025 

.30 

685 

42  Leo.  Min. 

41 

+31 

.019 

.28 

796 

a  Muscae 

32 

-69 

.063 

•51 

687 

tf  Argils 

42 

-59 

•    •    •    • 

•   •   • 

799 

X  Virginis 

35 

—  8 

.024 

•31 

688 

/i  Argds 

43 

—49 

.049 

•37 

800 

y  Centauri 

37 

-48 

.041 

•33 

689 

I  Leonis 

45 

+11 

.015 

.20 

801 

y  Virginis 

37 

—  I 

.018 

•24 

691 

S^  Chamael. 

10  45 

-80 

.047 

•39 

802 

p  Virginis 

12  37 

+11 

.023 

.29 

690 

y  Hydrae 

45 

-16 

.022 

.24 

803 

76  Urs.  Maj. 

38 

+63 

•034 

.26 

692 

46  Leo.  Min. 

48 

+35 

.019 

.21 

808 

P  Crucis 

43 

-59 

•034 

.29 

694 

54  Leonis 

51 

+25 

.027 

•35 

810 

t  Octantis 

46 

-85 

.046 

•37 

696 

t  Antlise 

53 

-37 

.072 

•95 

812 

31  Comae 

47 

+28 

.024 

-27 

695 

Gr.  1706 

10  53 

+78 

•034 

.40 

814 

32  H.  Camel. 

48 

+84 

.021 

•23 

698 

a  Crateris 

55 

—  18 

.020 

•25 

813 

n  Centauri 

12  49 

—40 

.068 

.62 

699 

d  Leonis 

56 

+  4 

.018 

.24 

816 

e  Urs.  Maj. 

50 

+56 

.017 

.19 

701 

P  Urs.  Maj. 

57 

+57 

.017 

.16 

817 

6  Virginis 

51 

+  4 

.013 

•17 

702 

a  Urs.  Maj. 

10  58 

+6a 

.016 

•15 

818 

a  Can.  Ven. 

52 

+39 

.014 

•17 

704 

Tf  Octantis 

11     0 

-84 

.044 

•42 

820 

^  Muscae 

56 

-71 

.017 

•33 

703 

X  Leonis 

0 

+  8 

.013 

.19 

821 

e  Virginis 

12  58 

+  n 

.013 

•17 

706 

p*  Leonis 

2 

+  2 

.022 

•25 

827 

0  Virginis 

13     5 

-  5 

.014 

•17 

708 

^  Urs.  Maj. 

5 

+45 

.016 

•17 

830 

43  Comae 

8 

+28 

.019 

•25 

710 

fi  Crateris 

7 

—22 

.021 

•33 

836 

20  Can.  Ven. 

14 

+41 

.024 

-24 

712 

S  Leonis 

II     9 

+21 

.014 

.16 

838 

y  Hydrae 

13  14 

-23 

.022 

•35 

713 

0  Leonis 

10 

+16 

.019 

.21 

839 

t  Centauri 

16 

-36 

.056 

•43 

718 

y  Urs.  Maj. 

14 

+34 

.021 

.21 

842 

C*  Urs.  Maj. 

20 

+55 

.020 

•»9 

719 

d  Crateris 

15 

—14 

.017 

.19 

843 

a  Virginis 

21 

—  II 

.008 

•14 

720 

6  Leonis 

17 

+  7 

.014 

.19 

846 

Gr.  2001 

24 

+73 

.026 

•3» 

721 

ie  Centauri 

II   17 

-54 

•   •   .   • 

*  • » 

845 

70  Virginis 

13  24 

+14 

.025 

•31 

723 

t  Leonis 

19 

+  11 

.018 

.21 

847 

tc  Octantis 

26 

-85 

•039 

•35 

727 

r  Leonis 

23 

+  3 

.016 

.21 

852 

C  Virginis 
17  H.Can.V. 

30 

0 

.010 

•17 

730 

\  Draconis 

26 

+70 

.016 

.16 

854 

31 

+38 

.041 

•42 

731 

^  Hydrae 

29 

—31 

.050 

•39 

857 

e  Centauri 

34 

—53 

•039 

.34 

733 

A.  Centauri 

II  32 

-63 

•053 

.48 

859 

m  Virginis 

13  37 

-  8 

.015 

.23 

734 

V  Leonis 

32 

0 

.016 

.18 

863 

t  Bodtis 

43 

+  18 

.018 

-19 

735 

It  Chamael. 

34 

-75 

.079 

.80 

866 

7  Urs.  Maj. 

44 

+50 

.012 

•14 

737 

2  Draconis 
C  Crateris 

38 

+67 

.025 

•25 

867 

89  Virginis 
'  Centauri 

45 

-18 

.027 

•35 

738 

40 

—18 

.019 

•29 

871 

50 

-47 

.043 

•33 

740 

y  Urs.  Maj. 
p  Leonis 

II  41 

+48 

.016 

•17 

872 

77  Bodtis 
6  Apodis 

13  50 

+'9 

.012 

•17 

744 

45 

+  15 

.010 

.14 

878 

57 

-76 

•   *   •   • 

.  •  • 

745 

P  Virginis 

46 

+  2 

.012 

.14 

879 

r  Virginis 

57 

+  2 

.013 

.18 

747 

Gr.  1830 

48 

+38 

.037 

.32 

880 

II  Bo6tis 

57 

+28 

.023 

.36 

748 

y  Urs.  Maj. 

49 

+54 

.012 

.14 

881 

p  Centauri 

13  58 

-60 

•  •  •  • 

• .  • 

753 

It  Virginis 

II  56 

+  7 

.016 

.21 

882 

n  Hydrae 

14     1 

-26 

.021 

.36 

758 

0  Virginis 

12     I 

+  9 

.016 

•15 

883 

0  Centauri 

I 

-36 

•044 

•33 

760 

6  Centauri 

4 

-50 

.067 

.46 

885 

a  Draconis 

2 

+65 

.016 

•«7 

762 

B  Corvi 

6 

—22 

.020 

.23 

888 

d  Bodtis 

6 

+26 

.023 

.38 

763 

4  H.  Draco. 

8 

+78 

.017 

.19 

889 

tc  Virginis 

8 

—  lO 

.013 

.31 

765 

S  Crucis 

12  10 

-58 

.058 

-45 

890 

4  Urs.  Min. 

14    9 

+78 

.018 

•24 

766 

6  Urs.  Maj. 

II 

+58 

.020 

•17 

891 

I  Virginis 

II 

-  6 

.017 

.31 

767 

y  Corvi 

II 

—17 

.019 

.20 

893 

a  Bodtis 

12 

+20 

.008 

.13 

768 

2  Can.Ven. 

12  12 

+41 

.032 

.32 

892 

^  Octantis 

14  13 

-83 

•035 

.30 
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Mean  Error 

Mean  Error 

Cat. 

Name. 

R.  A. 
Z9xa. 

Ded. 
1912. 

1920. 

Cat. 
No. 

Name. 

R.  A. 

X913. 

Decl. 

Z9X2. 

1920, 

xvo. 

a 

s 

ft 

a 

a 

h     m 

0 

8 

h     m 

0 

8                  ' 

'/ 

894 

X  Bodtis 

14   13 

+46 

.019 

.21 

lOIl 

e  Cor.  Bor. 

15  54 

+27 

.023 

•24 

898 

X  Virginia 

H 

-13 

.017 

.24 

IOI2 

d  Scorpii 

15  55 

—22 

.020 

.26 

901 

2  Librae 

19 

—  11 

.025 

.33 

IOI9 

0  Draconis 

16     0 

+59 

.018 

.17 

904 

e  Bodtis 

22 

4-52 

.018 

.17 

IOI7 

fl  Scorpii 

0 

—20 

.014 

•17 

905 

/  Bodtis 

22 

+20 

.021 

.26 

102 1 

ic  Herculis 

4 

+  17 

.028 

•33 

907 

4>  Virginis 

14  24 

•—  2 

.018 

•25 

1026 

(f>  Herculis 

16     6 

+45 

.025 

.22 

911 

5  Urs.  Min. 

28 

+76 

.019 

.21 

1027 

Gr.  2320 

6 

+68 

.032 

.35 

910 

p  Bodtis 

28 

4-31 

.016 

•19 

1023 

6^  Apodis 

7 

-78 

•053 

•49 

912 

r  Bodtis 

29 

+39 

.017 

.21 

1030 

S  Ophiuchi 

10 

—  3 

.012 

•17 

914 

7  Centauri 

30 

-42 

•045 

•37 

1031 

tfCor.  BoT.seq, 

II 

+34 

•037 

.42 

9x5 

6  Bodtis 

14  31 

+30 

.025 

.32 

1032 

y^  Norman 

16  13 

-50 

.049 

.38 

917 

a*  Centauri 

34 

-60 

•     •     •      • 

•   ■  • 

1034 

19  Urs.  Min. 

13 

+76 

.029 

23 

919 

33  Bodtis 

36 

+45 

•034 

•33 

XO33 

e  Ophiuchi 

14 

-  4 

.014 

.22 

921 

a  Apodis 

37 

-79 

.044 

.47 

1035 

6  Scorpii 

16 

-25 

.019 

.28 

926 

/I  Virginis 

38 

-  5 

.014 

.21 

1036 

r  Herculis 

17 

+47 

.022 

.20 

930 

e  Bodtis 

14  41 

+27 

.016 

.16 

1039 

y  Herculis 

16  18 

+  19 

.016 

.21 

932 

109  Virginis 

42 

+  2 

.018 

.22 

IO41 

y  Apodis 

20 

-79 

•033 

■38 

934 

8  Librae 

46 

-16 

.018 

.20 

1045 

7  Urs.  Min. 

20 

+76 

.022 

.22 

936 

a  Librse 

46 

-16 

.010 

.14 

1046 

on  Herculis 

21 

+  14 

.030 

37 

941 

Gr.  2164 

49 

+60 

•033 

•35 

1050 

17  Draconis 

23 

+62 

.018 

17 

944 

fi  Urs.  Min. 

14  51 

+75 

.016 

.16 

105 1 

a  Scorpii 

16  24 

—26 

.013          . 

.21 

945 

$»  Libra 

52 

—  II 

.018 

•23 

1056 

fi  Herculis 

26 

4-22 

.018 

.21 

946 

Piazzi22i 

52 

+  15 

.025 

.29 

1055 

X  Ophiuchi 

26 

+  2 

.017 

.22 

948 

fi  Lupi 

53 

-43 

•054 

•45 

1059 

A  Draconis 

28 

+69 

.022 

.19 

950 

6  Librse 

56 

-  8 

,026 

•25 

IO61 

r  Scorpii 

30 

-28 

.021 

25 

952 

fi  Bodtis 

14  59 

+41 

.020 

.22 

1062 

<S  Herculis 

16  31 

+43 

.017 

18 

953 

y  Scorpii 

14  59 

-25 

.024 

•29 

1063 

C  Ophiuchi 

32 

—  10 

.014 

.20 

955 

iff  Bodtis 

15     I 

+27 

.018 

.22 

1065 

24  Scorpii 
C  Herculis 

36 

-18 

.022 

30 

957 

c  Bodtis 

3 

+25 

.030 

•33 

1067 

38 

+32 

.016 

17 

962 

Gr.  2283 

5 

+88 

.023 

•29 

1068 

a  Tri.  Aust. 

39 

-69 

.036 

29 

959 

C  Lupi 

15     6 

-52 

•059 

•51 

1069 

7  Herculis 

16  40 

+39 

.015 

17 

960 

t  Librse 

7 

-19 

.021 

•24 

107 1 

Gr.  2377 

44 

+57 

.038 

45 

963 

y  Tri.  Aust. 

II 

-68 

.044 

.36 

1073 

e  Scorpii 

44 

-34 

.040 

33 

965 

3  Serpentis 
S  Bodtis 

II 

+  5 

.029 

.31 

1078 

49  Herculis 

48 

+  15 

.024 

29 

966 

12 

+M 

.018 

.23 

1083 

«*  Arse 

53 

-53 

.056 

50 

967 

fi  Librae 

15  12 

-  9 

.013 

.17 

1084 

»c  Ophiuchi 

16  54 

+  10 

.014 

17 

976 

y  Urs.  Min. 

21 

+72 

.018 

.16 

1087 

e  Urs.  Min. 

55 

+82 

.018 

16 

975 

M  Bodtis />r. 

21 

+38 

.019 

.22 

1086 

30  Ophiuchi 

56 

—  4 

•035          ■ 

39 

977 

r»  Serpentis 

23 

+  16 

.026 

.36 

1088 

e  Herculis 

57 

+31 

.016 

21 

973 

p  Octantis 

23 

-84 

.037 

.38 

1089 

d  Herculis 

16  58 

+34 

.026 

30 

979 

t  Draconis 

15    23 

+59 

.025 

.21 

1092 

7  Ophiuchi 

17     5 

-16 

.016 

17 

978 

C  Librse 

23 

-16 

.018 

.28 

1093 

V  Scorpii 
t  Draconis 

6 

—43 

.044          , 

34 

980 

/?  Cor.  Bor. 

24 

+29 

.025 

.22 

1094 

9 

-1-66 

.020 

19 

981 

y»  Bodtis 

28 

+41 

.023 

•31 

1096 

a  Herculis 

II 

+  14 

.010 

14 

984 

y  Lupi  (m^an) 

29 

-41 

•043 

•35 

1098 

d  Herculis 

II 

+25 

.020 

24 

986 

y  Librae 

15    31 

-14 

.021 

•24 

1 100 

K  Herculis 

17  12 

+37 

.018 

22 

987 

a  Cor.  Bor. 

31 

+27 

.010 

.13 

IIOI 

59  Apodis 

15 

-81 

•073          ■ 

74 

993 

C  Cor.  Bor.  seq. 

36 

+37 

.027 

.36 

1 105 

0  Ophiuchi 

17 

-25 

.019 

21 

997 

a  Serpentis 

40 

+  7 

.CIO 

•13 

IIO6 

w  Herculis 

17 

+33 

.027 

30 

998 

/3  Serpentis 

42 

+  16 

.018 

.21 

1 107 

/3  Arse 

18 

-55 

.069 

49 

999 

tc  Serpentis 

15  45 

+18 

.024 

•25 

1 109 

d  Ophiuchi 

17  21 

-24 

.018 

29 

1000 

u  Serpentis 

45 

-  3 

.019 

•35 

nil 

d  Ophiuchi 

22 

+  4 

.017 

22 

1002 

12  H.Draco. 

45 

+63 

.028 

•32 

III2 

S  Arse 

23 

-61 

.  «  •  .          • 

■  • 

1003 

e  Serpentis 

46 

+  5 

.014 

•19 

"15 

a  Arae 

25 

-50 

.056 

46 

1006 

C  Urs.  Min. 

47 

+78 

.016 

•15 

III7 

X  Herctdis 

27 

-1-26 

.031 

37 

1004 

/3  Tri.  Aust. 

15  47 

-63 

.059 

•45 

III8 

X  Scorpii 

17  28 

-37 

.058 

47 

1005 

X  Librae 

48 

—20 

.026 

.36 

III9 

/3  Draconis 

28 

+52 

.014 

15 

1009 

y  Serpentis 

52 

+  16 

.016 

•23 

II23 

a  Ophiuchi 

31 

+13 

.010 

14 

lOIO 

te  Scorpii 

15  54 

-26 

.023 

.29 

II25 

^  Serpentis 

17  33 

-15 

.024 

24 
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MEAN  ERRORS  OF  NEWCOMB'S  PLACES  FOR  1920  OF  STARS  OP  THE  AMERICAN 

EPHEMERIS  AND  NAUTICAL  ALBIANAC. 


Cat. 
No. 


131 
129 

132 

134 

135 

137 

138 
140 

H5 
146 

147 

150 

148 

149 
151 

152 
156 
158 
164 

159 

160 

153 
i6x 

166 

169 

170 

17X 
173 
174 
175 

178 
179 

182 

185 
187 

189 
190 

193 
196 

199 

202 
204 
206 
209 
212 

21X 
213 

215 
218 

219 

220 
222 
226 
227 
228 

230 
231 

255 
237 


Nome. 


t  Herculis 
7  Pavonis 
00  Draconis 
fl  Ophiuchi 

i^Scorpii 

u  Herculis 

y  Ophiuchi 

if  Draconis 

89  Herculis 

\  Draconis 

B  Herculis 

35  Draconis 
y  Ophiuchi 
€  Herculis 

^  Draconis 

67  Ophiuchi 
6  Ane 
X  Sagittarii 
6  Urs.  Min. 

70  Ophiuchi 

72  Ophiuchi 
X  Octantis 

0  Herculis 
/I  Sagittarii 
i;  Sagittarii 

Gr.  2533 

36  Draconis 
d  Sagittarii 
ff  Se^^entis 
£  Sagittarii 

109  Herculis 
a  Telescopii 
A  Sagittarii 
X  Draconis 
c  Serpentis 

1  Aquilae 
C  Pavonis 
a  Lyre 

2  Aquile 
0  Sagittarii 

no  Herculis 
6  Aquils 
A  Pavonis 
fi  Lyrae 
50  Draconis 

6  Sagittarii 
o  Draconis 
«  Serp.  pr. 
RLyrjc 
e  Aqmlee 

X  Lyrae 
C  Sagittarii 
C  Aquile 
A  Aquils 
a  Cor.  Aust. 

f  Lyre 
K  Sagittarii 
A  Urs.  Min. 
i>  Sagittarii 


R.  A. 
X9xa. 


h  m 
17  37 
37 
37 
39 
41 

17  43 
43 
44 
52 
52 

17  53 
53 
54 
54 
55 

17  56 

18  o 

o 

I 
I 

18     3 

3 

4 

9 
12 

18  13 

«3 

15 

17 
18 

18  20 
20 

23 

23 

25 

18  30 

33 

34 

37 
40 

18  42 

43 
44 
47 
49 
18  50 

50 
52 
53 
56 

18  56 

18  57 

19  I 

2 

3 
19    4 

5 

9 
19  10 


Decl. 
X9xa. 


4-46 
-65 
+69 

+  5 
-40 

+28 

+  3 
+72 
4-26 

+57 

+37 

+77 

-  lo 

+29 

+51 

+  3 
—50 

-30 
+87 
+  3 
-f  10 
-88 

+29 
—21 

-37 

+42 
+64 
-30 

-  3 
-34 

4-22 
-46 

-25 

+73 

-  2 

-  8 
-72 

+39 

-  9 
-27 

4-20 

-  5 
-62 

+33 

+75 

-26 

+59 

+  4 
+44 
+  15 

+33 
-30 
+  14 

-  5 
-38 

+36 
—21 

+89 

-25 


Mean  Brror 

1930. 


8 


018 
067 
021 
013 
066 

014 
017 
021 
025 
021 

017 
022 
016 

034 
013 

031 
056 
021 

■  ■  • 

022 

016 

034 
019 

016 

057 

035 
020 

020 

016 

055 

018 
049 
017 
020 
027 

013 
016 
009 
029 
022 

020 
020 

059 
013 

031 

018 
028 
017 
025 
017 

018 
042 
014 
014 
050 

025 
019 

•     •     • 

021 


// 


17 
58 
21 

17 

54 

19 

21 

20 

33 
21 

21 

23 
22 

30 
16 

26 

50 
39 

■  • 

26 

19 

30 
22 

19 
50 

40 
21 

25 

17 
46 

21 

41 
22 

20 
38 

25 
40 

15 
30 
26 

22 
32 
52 
16 

25 

27 
21 

25 
31 
19 
22 

37 
15 
23 
42 

29 
23 

•  • 

31 


Cat. 
No. 


239 
240 

241 

242 

243 

248 

224 

251 

259 
260 

264 
265 
266 
269 
271 

273 
281 

280 

282 

283 

284 
286 
288 
290 
289 

291 
292 
297 
299 

304 

308 

314 
318 

3x9 
320 

321 
324 

325 

328 

329 

332 
336 

337 
340 

341 

344 
348 
349 
350 
352 

353 
354 
356 

357 
358 

361 
366 

364 
368 


Name. 


d  Sagittarii 
6  Draconis 
©  Lyrae 
00  Aquilae 
K  Cygni 

T  Draconis 
6  Octantis 
6  Aquilae 
fi  Cygni 
t  Cygni 

M  Aquile 
h  Sagittarii 
K  Aquilae 
6  Cygni 
54  Sagittarii 

fi  Sagitte 
15  Cygni 
/Sagittarii 
X  Aquilae 
6  Cygni 

6  Sagittae 
a  Aquilae 
j;  Aquilae 
«  Draconis 
t  Sagittarii 

€  Pavonis 
fi  Aquilae 
r  Sagittae 
c  Sagittarii 
r  Aquilae 

6  Aquilae 
o  Cyg.  seq, 
K  Cephei 
24  Vuipeculae 
a^  Capricomi 

fi  Capricomi 
a  Pavonis 
r  Cygni 
K  Capricomi 
p  Capricomi 

41  Cygni 

6  Cephei 

e  Ddphini 
Gr.  3241 
a  Indi 

fi  Delphini 
V  Capricomi 
a  Delphini 
fi  Pavonis 
a  Cygni 

d  Delphini 
if  Capricomi 
X  Delph.  1^9. 
«  Cygni 
£  Aquarii 

7  Cephei 
M  Aquarii 
fi  Indi 

76  Draconis 


R.  A. 

DecL 
X9xa. 

x9ao. 

X9xa. 

f 

a 

a 

h     m 

0 

■ 

ft 

19   12 

—  19 

.014 

.29 

13 

+68 

.016 

.16 

13 

+38 

.025 

•34 

14 

+  11 

.019 

.21 

15 

+53 

.019 

.19 

19  17 

+73 

.019 

.20 

20 

-89 

.025 

.22 

21 

+  3 

.012 

•17 

27 

+28 

.014 

.22 

27 

+52 

.020 

-19 

19  30 

+  7 

.024 

.28 

31 

-25 

.019 

.26 

32 

-  7 

.018 

.28 

34 

+50 

.019 

.21 

36 

-16 

.022 

.30 

19  37 

+17 

.016 

.26 

41 

+37 

.029 

.29 

41 

—20 

.020 

•30 

42 

+  10 

.009 

•15 

42 

+45 

.021 

.18 

19  43 

+  18 

.017 

•23 

46 

+  9 

.010 

.14 

48 

+  I 

.022 

.26 

48 

+70 

.024 

•19 

49 

-42 

•073 

.62 

19  50 

-73 

•  •  •  • 

•   •  * 

51 

+  6 

.008 

.»4 

55 

+  19 

.017 

.22 

19  57 

-28 

.017 

.24 

20    0 

+  7 

.022 

•33 

20     7 

—  I 

.013 

.18 

II 

+46 

.019 

.21 

12 

+77 

.018 

19 

13 

+24 

.025 

.30 

»3 

-13 

.012 

.17 

20  16 

-15 

.022 

.21 

19 

-57 

•  •  •  . 

•    •   • 

19 

+40 

.013 

-»7 

22 

-19 

.019 

.27 

24 

-18 

.018 

.21 

20  26 

+30 

.029 

•35 

28 

+63 

.018 

•W 

29 

+11 

.013 

.19 

30 

+72 

.034 

•40 

31 

-48 

.046 

.37 

20  33 

+14 

.016 

.22 

35 

-18 

.023 

•33 

36 

+16 

.014 

.22 

37 

-67 

•    •    •    • 

•    •   • 

38 

+45 

.010 

.12 

20  39 

+15 

.019 

•24 

41 

-26 

.028 

.32 

43 

+16 

.024 

•30 

43 

+34 

.014 

.21 

43 

—  10 

014 

•19 

20  44 

+61 

JOI8 

.16 

48 

-  9 

.016 

.22 

48 

-59 

.067 

.58 

20  49 

+82 

.022 

21 
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MEAN  ERRORS  OP  NBWCOMB'S  PLACES  FOR  1930  OP  STARS  OP  THE  AMERICAN 

EPHEMERIS  AND  NAUTICAL  ALMANAC. 


Mean  Srror 

MeanBnor 

Cat. 

Namb 

R.  A. 

Dccl. 
Z9xa. 

1930. 

Cat. 
No. 

Name. 

R.  A. 

Z9X9. 

DecL 
X9za. 

1930. 

No. 

a 

< 

a          { 

1 

h     m 

e 

8 

h    xn 

0 

8                  ' 

f 

1369 

32  VulpectiUe 

30  51 

+28 

.018 

.22 

1495 

10  Lacertft 

22  35 

+39 

.027 

30 

137 1 

220  Draco. 

52 

+80 

.021 

•25 

»497 

t  PiscAust. 

36 

-38 

.038 

38 

1373 

y  Cygni 

54 

+41 

.032 

.22 

1499 

C  Pegasi 

37 

+  10 

.013          . 

17 

1372 

a  Octantis 

54 

-77 

•055 

.46 

1498 

§  Octantis 

37 

-82 

.036 

30 

1374 

Y  Microscop. 

20  56 

-33 

•037 

•49 

1500 

P  Gruis 

37 

-47 

.060 

46 

1378 

9  Capricorni 

31       I 

-18 

.017 

.33 

1501 

»  Pegasi 
A  Pegasi 

33  39 

+30 

.017 

21 

1380 

k  Cygni 

3 

+44 

.018 

.30 

1504 

42 

+33 

.016 

21 

1381 

61  Cygni  ^. 

3 

+38 

.020 

.19 

1505 

a  Gruis 

43 

-52 

.053 

48 

1384 

V  Aquani 

5 

—  12 

.019 

.28 

1506 

t  Aquarii 

45 

-14 

.018 

24 

1387 

Br.  2777 

7 

+78 

.033 

.21 

1507 

ti  Pegasi 

46 

+24 

.016 

19 

1386 

3  PiscAust. 
C  Cygni 

31      8 

-28 

.032 

.46 

1510 

t  Cephei 

23  47 

+66 

.014 

17 

1389 

9 

+30 

.015 

.18 

1512 

X  Aquarii 

48 

-  8 

.013          . 

19 

X391 

r  Cygni 

II 

+38 

.032 

.22 

1513 

p  Indi 

49 

-71 

.051 

62 

1392 

a  ^uulei 

II 

+  5 

.015 

.20 

1514 

^  Aquarii 

50 

-16 

.019 

25 

1394 

€  Cygni 

14 

+39 

.031 

.28 

1516 

a  Pisc.Aust. 

53 

-30 

.032 

28 

1396 

0>  Microscop. 

21  15 

-41 

.074 

.80 

1520 

0  Androm. 

33  58 

+42 

.017 

23 

1397 

a  Cephei 

16 

+62 

.016 

.14 

1523 

P  Pegasi 

33    0 

+28 

.030 

31 

1398 

%  Capricorni 

17 

-17 

.03 1 

•25 

1525 

a  Pegasi 

0 

+  15 

.010 

14 

1399 

I  Pegasi 

18 

+  19 

.030 

•27 

1528 

55  Pegasi 

3 

+  9 

.039 

40 

1400 

y  Pavonis 

19 

-66 

.061 

•43 

1531 

^Aquarii 

5 

—22 

.023          . 

32 

1403 

C  Capricorni 

21  22 

-23 

.034 

•31 

1533 

TC  Cephei 

23    5 

+75 

.019 

31 

1406 

g  Cygni 

26 

+46 

.038 

.29 

1532 

t  Gruis 

5 

-46 

.064 

56 

1407 

fi  Aquani 

27 

-  6 

.018 

.18 

1534 

59  Pegasi 

7 

+  8 

.028 

41 

1409 

P  Ccphei 

28 

+70 

.014 

.14 

1535 

5  Cassiop. 

9 

+57 

.050          . 

31 

14x5 

^  Aquaru 

33 

-  8 

.016 

.22 

1536 

<t>  Aquani 

10 

-  7 

.016 

.33 

I416 

74  Cygni 

21  33 

+40 

.039 

•31 

X537 

^  Aquarii 

33  II 

—  10 

.030 

29 

1417 

Y  Capricorni 

35 

-17 

.018 

.26 

1539 

Y  Tucanae 

13 

-59 

.044 

38 

1418 

X  Octantis 

38 

-83 

.065 

•51 

1540 

Y  Piscium 

13 

+  3 

.013 

.16 

1424 

£  Pegasi 

40 

t  9 

.013 

.18 

1542 

Y  Sculpt. 

14 

-33 

•053 

.46 

1426 

II  Cephei 

41 

+71 

.028 

.26 

1544 

0  Cephei 

^5 

■f68 

.035 

■25 

1428 

^  Capricorni 

21  42 

-17 

.017 

.21 

X546 

r  Pegasi 

33  i6 

+23 

.030 

■25 

143 1 

««  Cygni 

44 

+49 

.033 

•24 

1548 

6*  Aquarii 

18 

—21 

.034 

■32 

1433 

11  Capricorni 

48 

-14 

.016 

•23 

X550 

4  Cassiop. 

31 

-f62 

.032 

■23 

1434 

Y  Gruis 

49 

-38 

.064 

•52 

1549 

V  Pegasi 

31 

+23 

.020 

.24 

1435 

16  Pegasi 

49 

-1-26 

.018 

.22 

1552 

K  Piscium 

23 

+   I 

.014 

•19 

1439 

79  Draconis 

21  52 

+73 

.033 

•25 

1553 

0  Piscium 

33   34 

+  6 

.019 

.26 

1442 

B  Indi 

57 

-57 

.058 

.80 

1555 

70  Pegasi 

25 

+  12 

.022 

.26 

1444 

30  Pegasi 

21  57 

+  13 

.023 

•25 

1559 

39  H.  Cephei 

38 

+87 

.018 

.31 

1449 

a  Aquarii 

22     I 

—  I 

.010 

•13 

1558 

P  Sculpt.    . 

38 

-38 

.046 

.47 

1450 

t  Aquarii 

3 

-14 

.030 

.22 

1561 

72  Pegasi 

30 

+31 

.026 

.30 

1452 

20  Cephei 

22     2 

+62 

.029 

.29 

1567 

A  Androm. 

23  33 

+46 

.016 

.30 

145 1 

a  Gruis 

3 

-47 

•    •    •    • 

•    •  • 

1568 

I  Androm. 

34 

+43 

.021 

.31 

1453 

t  Pegasi 

3 

+25 

.019 

.21 

1569 

t  Piscium 

35 

+  5 

.013 

.19 

1456 

d  Pegasi 

6 

+  6 

.017 

.22 

1570 

Y  Ccphd 

36 

+77 

.014 

•H 

1457 

ic  Pegasi 

6 

+33 

.032 

•25 

1572 

K  Androm. 

36 

+44 

.020 

.23 

1459 

C  Cephei 

32      8 

+58 

.018 

.18 

1574 

flo' Aquarii 

23  38 

-15 

.023 

•37 

1460 

24  Cephei 

8 

+72 

.021 

.22 

1576 

i^  Aquarii 

40 

-19 

.033 

•27 

1466 

d  Aquarii 

12 

-  8 

.013 

.21 

1577 

i>  Androm. 

42 

+46 

.023 

•39 

1467 

a  Tucans 

12 

-61 

,041 

•32 

1580 

41  H.  Cephei 

44 

+67 

.034 

•27 

1469 

1;  Octantis 

15 

-86 

.026 

.22 

1581 

*  Sculpt. 

44 

-29 

.034 

1473 

Y  Aquarii 

33  17 

—  2 

.013 

.18 

1583 

r  *  Octantis 

23  47 

-83 

.033 

.39 

1474 

31  Pegasi 

17 

+  12 

.024 

.28 

1583 

0  Pegasi 

48 

+  19 

.033 

•31 

1477 

3  Lacerts 

20 

+52 

.018 

.20 

1586 

p  Cassiop. 

50 

+57 

.032 

.38 

1478 

7t  Aquarii 

21 

+   I 

.018 

•30 

1587 

Gr.4163 

51 

+74 

.032 

•37 

1483 

6  Aquarii 

26 

—  II 

.016 

.21 

1592 

a>  Piscium 

55 

+  6 

.013 

.16 

1488 

a  Lacerte 

22  28 

+50 

.020 

.19 

1593 

e  Tucaiue 

23  55 

—66 

.071 

.60 

1489 

V  Aquarii 

30 

—21 

.026 

.33 

1595 

30  Piscium 

57 

—  7 

.023 

38 

1491 

236  B.  Cephei 

31 

+76 

.026 

•25 

1596 

3  Ceti 

23  59 

-18 

.018 

23 

1490 

f}  Aquani 

22  31 

—   I 

.013 

.19 

[Eph  xa] 
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SOLAR  EPHEMERIS,  1912. 


FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 


•X^  A-  — 

Apparent  Right 
Ascension. 

Apparent 
Declination. 

Hourly 
Motion. 

Ecjuation 
of  Time 

for 

Apparent 

Noon. 

Semi- 
diameter 

at 
Apparent 

Moon. 

Sidereal 
Time  of 

Semid. 
Passiziff 

Merid. 

Sidereal 

Time  of 

Mean  Noon. 

Date. 

Mean  Noon. 

App. 
Noon. 

Mean  Noon. 

App. 
Noon. 

Right 
Ascen. 

Decli- 
nation. 

h   m     8 

s 

Off* 

H 

a 

ft 

m     8 

§              H 

m     s 

h    m     s 

Jan.     I 

18  43  17-53 

18.15 

-23    4  46.2 

45-6 

ZZ.046 

+IZ.43 

+  3  19.43 

16    17.89 

I  11.08 

Z83958.Z8 

2 

18  47  42.49 

43.19 

225958.3 

57.5 

11.03a 

12.57 

3  47-82 

16    17.90 

Z  11.04 

18  43  54-74 

3 

1852    7. II 

7.89 

22  54  42.7 

41.8 

11.0x8 

13.71 

415.90 

16    17.90 

110.99 

18475Z.30 

4 

185631.37 

32.23 

22  48  59.8 

58.7 

XX.003 

J4.83 

4  43-60 

16    17.91 

I  10.94 

z8  5Z  47.86 

5 

19   055.24 

56.18 

22  42  49.8 

48.5 

10.986 

15-98 

5  10.92 

16    17.90 

I  10.89 

18  55  44.42 

6 

Z9    5  18.69 

19.71 

-22  36  12.8 

11.3 

xag68 

4-17.10 

+  5  37-83 

16    17.89 

I  10.83 

z8  59  40.97 

7 

19   941-71 

42.82 

22  29     9.0 

7-3 

10.949 

i8.ai 

6   4.30 

16    17.86 

I  10.76 

19    3  37-53 

8 

19  14    4.28 

5-47 

22  21  38.7 

36.6 

10.930 

19.31 

6  30.31 

16    17.83 

I  10.69 

»9   734-09 

9 

19  18  26.36 

27.62 

22  13  42.0 

39-6 

Z0.9X0 

ao.40 

6  55-83 

16    17.79 

I  10.63 

Z9ZZ  30.65 

zo 

19  22  47.94 

49-27 

22     5  19.1 

16.4 

10.888 

az.49 

7  20.85 

16    17.75 

I  10.56 

Z9 15  27.21 

ZI 

19  27    8.98 

10.38 

-21  56  30.2 

27.3 

10.863 

+aa.57 

^  7  45-34 

16    17.71 

1  10.48 

19  19  23.77 

12 

19  31  29.48 

30.95 

21  47  15.6 

12.4 

10.843 

23.64 

8    9.2S 

16    17.66 

I  10.40 

19  23  20.32 

13 

19  35  49-39 

50.93 

21  37  35-5 

32.1 

10.817 

34.69 

8  32.65 

16    17.60 

I  ZO.32 

Z9  27  16.88 

14 

19  40   8.70 

10.30 

21  27  30.3 

26.6 

XO.791 

a5-73 

8  5541 

16    17.54 

I  10.24 

19  31  13-44 

15 

194427.38 

29.04 

2Z  16  60.2 

56.1 

XO.764 

a6.77 

9  17-54 

16    17.47 

I  iObZ5 

Z9  35  ZO.00 

i6 

19  48  45.42 

47- 14 

-21    6    5.5 

z.o 

10,737 

+«7.79 

f  939-02 

16    17.40 

T  10.06 

1939    6.56 

17 

1953    2-79 

4-57 

20  54  46.6 

41-7 

XO.709 

38.79 

959.82 

16    17.32 

I  9.96 

1943    3.12 

i8 

19  57  19.46 

21.30 

20  42  63.7 

58.5 

XO.680 

39.78 

10  19.93 

16    17.24 

I  9.86 

19  46  59-67 

19 

20    135-43 

37-32 

203057.1 

51-7 

za6so 

30.76 

1039.34 

16    17.16 

I  9.76 

19  50  56-23 

20 

20    550.66 

52.60 

20  z8  27.2 

21.5 

xa6i9 

3Z.73 

10  58.02 

16    17.08 

I  9.66 

19  54  52.79 

21 

20  zo    5.14 

7-13 

-20    5  34-4 

28.3 

ZO.588 

+33.67 

f  II  15.95 

16    16.99 

I  9.55 

19  58  49-35 

22 

20  14  z8.86 

20.89 

1952  19. 1 

12.6 

10.356 

33.60 

11  33.10 

16    16.90 

I    9-45 

20    2  45.91 

23 

20  18  31.81 

33-88 

19  38  41.6 

34-8 

10.523 

34.51 

II  49.48 

16    16.80 

X    9.34 

20   642.46 

24 

20  22  43.97 

46.08 

19  24  42.2 

35-1 

10.490 

35.4a 

12    5.08 

16    16.70 

I    9.24 

20  zo  39.02 

25 

202655.32 

57-47 

19  10  21.4 

13-9 

XO.456 

36.31 

12  19.87 

16   16.60 

I    9-X3 

20  14  35-58 

26 

2031    5.85 

8.03 

-18  55  39-5 

31-7 

10.42a 

+37.  x8 

f  12  33.85 

16    16.49 

z    9.02 

20  18  32.14 

27 

20  35  J5-57 

17.77 

18  40  37.0 

28.9 

10.388 

38.03 

12  47.00 

1616.38 

I   8.91 

20  22  28.69 

28 

20  39  24.46 

26.69 

18  25  14.2 

5.8 

10.353 

38.87 

12  59.32 

16    16.26 

z   8.80 

20  26  25.25 

29 

20433251 

34-77 

18   931.6 

22.9 

10.319 

39.68 

13  10.81 

16    16.13 

I  8.69 

20  30  21.81 

30 

20  47  39-72 

42.00 

17  53  29-5 

20.5 

10.284 

40.48 

1321.46 

16  z6.oo 

I  8.58 

20  34  18.36 

31 

20  51  46.11 

48.41 

-17  36  68.3 

59-1 

10.249 

+41.37 

■hi  3  31.28 

x6  15.87 

I  8.46 

20  38  14.92 

Peb.    X 

20  55  51.66 

53-99 

17  20  28.4 

18.9 

X0.214 

43.04 

13  40.26 

16  15.73 

z   8.34 

2042  ZZ.48 

2 

20  59  56.38 

58.73 

X7   330.3 

20.4 

XO.X80 

43.80 

z  3  48.42 

16  15.59 

I   8.23 

20  46    8.03 

3 

21    4   0.28 

2.64 

1646  14.2 

4.1 

ZO.X46 

43.54 

X3  55-76 

16  15.44 

I    8.II 

2050    4.59 

4 

21    8    3.37 

5-74 

16  28  40.7 

30.4 

X0.ZZ2 

44.36 

Z4    2.28 

16  15.29 

I    8.00 

2054    1.15 

5 

21  12    5.66 

8.04 

-16  10  50.0 

39-5 

10.079 

+44.96 

4-14    8.01 

16  15.13 

z    7.88 

20  57  57.70 

6 

ai  16  7.14 

9-53 

155242.5 

31-7 

10.045 

45.66 

14  ia.94 

16  14.96 

I    7-77 

2Z     Z  54.26 

7 

21  20  7.82 

10.21 

15  34  i8.6 

7-6 

xaoz2 

46.33 

14  17.06 

16 14.79 

z    7.65 

21     5  50.82 

8 

21  24  7.72 

zo.11 

15  15  38.8 

27.5 

9.979 

46.99 

14  20.39 

16  14.62 

I    7.54 

21     947.37 

9 

2128  6.84 

9-23 

14  56  43.4 

31.8 

9.947 

47.63 

14  22.94 

i6  14.44 

z    7.42 

21  13  43-93 

10 

21  32   5.18 

7-57 

-14  37  32.8 

21. 1 

9.915 

+48.35 

+M  24.72 

16  14.26 

I    7-31 

21  17  40.48 

ZI 

21  36  2.76 

5.14 

14  17  67.3 

55-6 

9.883 

48.86 

M  25-73 

16  X4.07 

I    7.20 

21  2Z  37.04 

Z2 

213959-58 

61.95 

135827.6 

15-7 

9.851 

49.44 

14  25.98 

1613.88 

I    7.09 

21  25  33.59 

X3 

214355-64 

58.01 

13  38  34-0 

21.9 

9.8ao, 

50.01 

14  25.48 

1613.68 

I    6.98 

2Z  2930.15 

14 

21 47  50-95 

53.31 

13  18  26.8 

14.6 

9.789 

50.57 

14  24.23 

16  13.48 

z   6.87 

ai  33  26.71 

X5 

ai  5X  45-52 

47.87 

-12  57  66.6 

54-3 

9.759 

+5Z.10 

4-14  22.24 

z6  13.28 

z   6.76 

2Z  37  23.26 

16 

21  55  39-36 

41.69 

-12  37  33-7 

21.4 

9. 7*9 

+51.63 

+14  19.52 

16  13.08 

z    6.66 

21  41  Z9.82 

NoTB. — For  mean  time  interval  of  semidiameter  passing  meridian,  subtract  0^.19  from  the  sidereal  interraL 
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SOLAR  EPHEMERIS,  1912.  519 

FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 


Date. 

Apparent  Right 
Ascension. 

Apparent 
Declination. 

Honrly 
Motion. 

Equation 
of  Time 

for 

Apparent 

Noon. 

Semi> 
diameter 

at 
Apparent 

Noon. 

Sidereal 
Time  of 

Semid. 
Passing 

Merid. 

Sidereal 

Mean  Noon. 

App. 
Noon. 

Mean  Noon. 

App. 
Noon. 

Right 
Ascen. 

Decli- 
nation. 

Time  of 
Mean  Noon. 

h    m     s 

s 

9          t             M 

»* 

s 

f* 

m     s 

• 

H 

m     s 

h   m      s 

Feb.  i6 

215539.36 

41.69 

-12  37  33.7 

2X.4 

9.7*9 

+51*63 

+14  19.52 

z6 

13.08 

z    6.66 

2Z  4Z  Z9.82 

17 

21  59  32.49 

34.80 

12  Z648.6 

36.2 

9.699 

52.1a 

Z4  Z6.09 

x6 

12.88 

z    6.56 

2x45x6.37 

18 

22     3  24.90 

27.20 

1x5551.7 

39.3 

9.669 

53.61 

Z4ZZ.95 

z6 

12.67 

z    6.46 

21  49  Z2.93 

19 

22    7  z6.6i 

Z8.89 

1x3443.5 

31.1 

9.640 

53.07 

X4   7-xo 

z6 

12.46 

X    6.36 

2153    9.48 

20 

22  ZZ     7.63 

9.88 

ZZZ324.4 

ZZ.9 

9.611 

53.51 

14    1.56 

16 

Z2.25 

z    6.26 

2Z  57     6.04 

21 

22  Z4  57.97 

60.Z9 

-zo  5 1  54.7 

42.2 

9.583 

+53.94 

1-X3  55.33 

z6 

Z2.03 

z    6.16 

22     Z     2.59 

22 

22  Z 8  47.64 

49.84 

zo  30  Z4.9 

2.5 

9.556 

54.36 

X3  48.44 

z6 

ZZ.82 

z    6.06 

22    4  59-15 

23 

22  22  36.65 

38.83 

zo   825.5 

X3-3 

9*339 

54.75 

z  3  40.89 

z6 

ZZ.60 

I    5.97 

22    855.70 

24 

22  26  25.02 

27.17 

9  46  27.0 

Z4.9 

9.5O8 

55." 

Z3  32.70 

z6 

ZZ.38 

z    5.88 

22  z  2  52.26 

25 

22  30  Z2.76 

Z4.88 

924Z9.8 

7.7 

9.476 

55.47 

Z3  23.88 

z6 

ZZ.Z6 

I    5.79 

22  Z648.8Z 

26 

22  33  59.88 

6Z.97 

-  9    z  64.3 

52.2 

9.450 

+55-8X 

+X3  X4.45 

z6 

10*94 

X    5.7X 

22  20  45.36 

27 

22  37  46.41 

48.47 

8  39  40.9 

28.8 

9.435 

56.  X4 

13   4.42 

x6 

Z0.7Z 

X    5.62 

22  244Z.92 

28 

22  4Z  32.37 

34-40 

8  z6  69.9 

57-9 

9.40a 

56.45 

12  53.82 

x6 

Z0.47 

X    5.54 

22  28  38.48 

29 

22  45  17.77 

19.76 

7  54  31.8 

X9.9 

9.380 

56.74 

Z2  42.65 

z6 

za24 

X    5.46 

22  32  35.03 

Mar.    X 

2249     2.63 

4.58 

7  3X  47.0 

35.x 

9.359 

57.00 

Z2  30.95 

z6 

zaoo 

X    5-39 

22  36  3X-58 

2 

22  52  46.97 

48.89 

-78  55.8 

44.0 

9.338 

+57.35 

+Z2  Z8.74 

z6 

9.76 

X    5.32 

22  40  28.  Z  4 

3 

22  56  30.82 

32.71 

6  45  58.6 

46.9 

9.318 

57.50 

Z2     6.03 

x6 

9.52 

X    5.25 

22  44  24.69 

4 

23     0  Z4.2Z 

Z6.06 

6  22  55.6 

44.x 

9*399 

57.73 

ZZ  52.86 

z6 

9.27 

X    5-.X9 

224821.25 

5 

23     357.16 

58.96 

55947.2 

35.9 

9.280 

57.94 

XX  39-25 

z6 

9.02 

X    5.13 

22  52  Z7.80 

6 

23     739.68 

41-44 

5  36  33-9 

22.8 

9.364 

58.14 

ZZ  25.22 

16 

8.76 

X    5.07 

225614.35 

7 

23  ZZ  2Z.8o 

23.52 

-  5  Z3  z6.2 

5.3 

9.348 

+58.33 

+ZZ  Z0.79 

,16 

8.50 

z    5.0Z 

23     0  ZO.9Z 

8 

2315     3.54 

5.22 

4  49  54*2 

43.5 

9.333 

58.49 

zo  55.98 

z6 

8.23 

X    4.95 

23    4    7.46 

9 

231844.93 

46.57 

42628.3 

Z7.8 

9.317 

58.65 

10  40.8  z 

z6 

7.96 

X    4.90 

23   8    4.0Z 

xo 

232225.98 

27.58 

4    258.9 

48.6 

9.304 

58.79 

Z025.3Z 

z6 

7.70 

X    4.84 

23  Z2     0.57 

zz 

2326    6.7Z 

8.28 

3  39  26.3 

Z6.3 

9. 191 

58.9X 

zo   9.49 

z6 

7.43 

X   4.79 

23X557.X2 

Z2 

232947.15 

48.67 

-  3X5  5I-X 

4X.3 

9.179 

+59*03 

+  9  53.37 

z6 

7.Z6 

X    4-74 

23  Z9  53.68 

13 

233327.31 

28.78 

2  52  13*5 

4.0 

9.X68 

59." 

9  36.97 

z6 

6.89 

X    4.70 

23  23  50.24 

14 

2337     7.20 

8.63 

2  28  33.9 

24.6 

9.X58 

59.18 

920.30 

z6 

6.62 

z    4.66 

23  27  46.79 

15 

23  40  46.85 

48.23 

2    452.7 

43.7 

9.148 

59*34 

9    3.40 

z6 

6.35 

z    4.62 

23  3X  43.34 

z6 

23  44  26.28 

27.62 

X  4X  Z0.3 

Z.6 

9.X39 

59*39 

8  46.28 

z6 

6.08 

X    4.59 

23  35  39.89 

17 

2348     5.51 

6.8z 

-  z  Z7  27.Z 

Z8.7 

9.130 

+59.31 

+  8  28.96 

z6 

5.8  z 

X    4-56 

23  39  36-44 

z8 

23  51  44-55 

45.8Z 

053  43-4 

35-4 

9.X33 

59.33 

8ZZ.45 

z6 

5.54 

I    4.54 

23  43  33.00 

19 

23  55  23.42 

24.63 

0  29  59.8 

52.0 

9.117 

59.31 

7  53.77 

x6 

5-27 

X    4-52 

23  47  29.55 

20 

2359   2.Z4 

3.30 

-  0   6  Z6.5 

9.0 

9.XXI 

59.38 

7  35.94 

z6 

5.00 

X    4-50 

23  5z  26. zo 

21 

0   2  40.72 

41.83 

f  0Z726.Z 

33.3 

9.X05 

59*34 

7  X7.97 

z6 

4-73 

z    4.48 

235522.66 

22 

0   6Z9.X8 

20.24 

^-  04Z    7.5 

X4.4 

9.XOO 

+59.  «9 

-H  659.88 

z6 

4.47 

I    4.46 

23  59  X9.2Z 

23 

0   957.54 

58.55 

I    4  47-4 

54.0 

9.096 

59-13 

64Z.69 

z6 

4.20 

X    4.45 

0    315.77 

24 

01335.82 

36.78 

z  28  25.3 

3X.6 

9.094 

59.03 

6  23.42 

z6 

3-93 

X    4.44 

0   7  Z2.32 

25 

0  Z7  14.04 

Z4.96 

z  52    z.o 

7.0 

9.093 

58.93 

6    5.09 

z6 

3.66 

X    4.44 

ozz    8.87 

26 

0  20  52.22 

53.10 

2  Z5  34.0 

39.7 

9.090 

58.81 

5  46.7X 

z6 

3-39 

X    4.43 

015  5.43 

27 

024  30.36 

31.2Z 

^-  239   4-x 

9.4 

9.069 

+58.68 

+  528.30 

z6 

3.IX 

X    4.43 

0  Z9    Z.98 

28 

028   8.49 

9.30 

3    230.7 

35.8 

9.089 

58.54 

5    9.88 

z6 

2.84 

X    4.43 

022  58.53 

29 

0  3X  46.63 

47.39 

3  25  53.6 

58.4 

9,091 

58.37 

4  51.49 

z6 

2.56 

X    4.44 

0  26  55.09 

30 

0  35  24.82 

25.52 

3  49  X2.6 

Z7.0 

9.093 

58.90 

4  33-X3 

z6 

2.29 

X    4.45 

0  30  51.64 

31 

039    3.08 

3.73 

4  Z227.2 

3X.3 

9.096 

58.0a 

4x4-83 

z6 

2.0Z 

z    4.46 

0  34  48.20 

Apr.     z 

0424Z.42 

42.02 

+  4  35  37.2 

4Z.0 

9.X00 

+57.81 

+  356.62 

z6 

Z.74 

X    4.48 

0  38  44.75 

2 

0  46  Z9.86 

20.41 

■H  4  5842.Z 

45.7 

9*105 

+57*59 

■I-  3  38.52 

z6 

Z.46 

X    450 

042  41.30 

NoTB.— For  mean  time  interval  of  semidiameter  passing  meridian,  subtract  o*.i8  from  the  sidereal  interval. 
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SOLAR  EPHEMERIS,  1912. 


FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 


Date. 

Apparent  Right 
Ascension. 

Apparent 
Decunation. 

Hoarly 
Motion. 

Equation 
of  Time 

for 

Apparent 

Noon. 

Semi- 
diameter 

at 
Apparent 

Noon. 

Sidereal 
Time  of 

Semid. 
Paasing 

Merid. 

Sidereal 

Time  of 

Mean  Noon. 

Mean  Noon. 

ApjK 
Noon. 

Mean  Noon. 

App. 
Noon. 

Right 
Aicen. 

Decu- 
nation. 

h    m     s 

s 

0        r       n 

w 

8 

t* 

m      8 

•      •* 

m     0 

h    m     s 

Apr.    X 

0424Z.42 

42.02 

^-  4  35  37.2 

4Z.0 

9. 100 

+37.81 

4356.62 

r6    Z.74 

I    4.48 

0  38  44.75 

a 

0  46  19.86 

2a4Z 

45842.1 

45-7 

9.105 

37.59 

3  38.52 

16    Z.46 

I    4.50 

04a4Z.30 

3 

0  49  58.44 

58.95 

521  4Z.8 

45.1 

9.1x0 

i7'37 

320.56 

z6    Z.18 

X    4-52 

0  46  37.86 

4 

05337.18 

37-65 

5  44  35.9 

38.8 

9. 117 

57-" 

3    2.75 

16   0.90 

X    +54 

05034.4' 

5 

057  i6.io 

Z6.52 

6   7  24.Z 

26.6 

9.M5 

36.87 

245.Z2 

z6   a62 

X    4-57 

0 54  3096 

6 

z    0  55.2Z 

55.58 

■I-  630   6^z 

8.4 

9.t34 

+56.61 

+2  27.68 

16   0.34 

z   4.60 

0  58  27.52 

.     7 

I    4  34-53 

34.86 

65241-5 

43.6 

9.M4 

3&S9 

2  ZO.45 

16   0.06 

X    4-63 

z    224.07 

8 

z    8  Z4.09 

14-38 

7  Z5  10.1 

ZZ.8 

^XS4 

36.03 

X  53-46 

15  59.78 

X    4.67 

z    6  20^63 

9 

z  zz  53.92 

54- x6 

7  37  31-3 

32.7 

9.i«5 

33.7a 

X  36.73 

15  59.50 

I  4.71 

Z  ZOZ7.Z8 

xo 

z  Z5  34.02 

34-22 

75945.0 

46.  z 

9.176 

33.40 

z  20.27 

15  59*22 

X   4.75 

X  14  X3.74 

zz 

z  Z9  Z4.40 

Z4.56 

f  8  2Z  50.7 

5Z.6 

9.189 

+55.07 

+1  4.Z0 

1558.94 

X    4.79 

z  z8  Z0.29 

Z2 

z  22  55.09 

55.2Z 

84348.Z 

48.9 

9.aoa 

34.7X 

0  48.24 

X5  58.67 

X    4.84 

zaa   6.84 

13 

Z2636.Z0 

36.18 

9   537.0 

37.5 

S^ai6 

34.33 

032.69 

X5  58.39 

X    4.88 

Z26   5.40 

14 

X  30  Z7.45 

17.48 

9  27  17.0 

Z7.2 

9.tao 

33.97 

0  Z7.48 

Z5  58.Z2 

X    +93 

X  29  59.95 

15 

X3359-X4 

59.  X4 

9  48  47.6 

47-6 

9»t44 

53.57 

+0   2*62 

X  5  57.85 

X    4.98 

X  33  ^5x 

z6 

Z37  4Z.Z9 

4Z.Z7 

fzozo   8.5 

8.3 

9-2S9 

+39.16 

-OZZ.87 

X5  57.58 

X    5.03 

X  37  53.06 

17 

z  4Z  23.6Z 

23.37 

Z03Z  19.3 

Z8.9 

9.«75 

33.74 

025.99 

15  57.3X 

X    5.08 

Z4Z  49.62 

i8 

Z45   6.42 

6.34 

zo  52  Z9.7 

X9-I 

9.93 

33.09 

039.74 

15  57.05 

X    5-X3 

z  45  46.17 

19 

X  48  49-63 

49.50 

zz  Z3   9.4 

8.6 

9.509 

31.84 

053.09 

1556.79 

X    5.X9 

X  49  42.73 

ao 

X  52  33*24 

33.07 

xz  3347.9 

46.9 

9.Sa5 

31.37 

z   6.04 

1556.54 

I    5.25 

X  53  39.28 

2Z 

z  56  X7.26 

Z7.06 

f  zz  54  Z4*9 

X3.7 

9*943 

+90.88 

-z  Z8.57 

X5  56.29 

X  5.32 

X  57  35.84 

2S 

2    0    Z.70 

X.47 

Z2  Z4  30.Z 

28.7 

9.S61 

90W9S 

z  30.68 

X5  56.04 

X   5.3Q 

a   132.39 

23 

2    346.58 

46.32 

X2  34  33-x 

3Z.6 

9.379 

49.97 

z  42.36 

X5  55.79 

X    5*45 

a  528.95 

24 

2    73X.9O 

3z.6z 

Z2  54  23.6 

22.0 

9.99B 

49-93 

153.59 

X5  55.54 

z   5.5a 

a  925.50 

25 

2  ZZ  Z7.68 

17.36 

Z3X36Z.2 

59.4 

9.4*7 

46.79 

2   4-37 

X5  55.29 

z   5-59 

a  X3  22.06 

26 

2X5   3.92 

3.57 

-hi3  33  25.6 

23.8 

9.497 

+48.33 

-aZ4.68 

X5  55.05 

1   5^ 

a  X7  x8.6z 

27 

2  z8  5a64 

50.26 

Z3  52  36.6 

34.7 

9.4S7 

47.67 

a  34.50 

1554-8X 

I    5-74 

a  ax  X5.Z7 

28 

a  22  37.85 

37.45 

14  xz  33.8 

3Z.8 

9.478 

47.09 

233.84 

x5  54-57 

X   5.8Z 

aa5zz.72 

29 

22625.57 

25.15 

Z4  30  Z7.0 

X4.9 

9-499 

4&S0 

a  42.68 

1554.33 

z   5.89 

229  8.28 

30 

2  30  Z3.8Z 

X3.36 

Z4  48  45.8 

43-7 

9.331 

43.90 

a  51.0Z 

X5  54-09 

X    5.97 

233  4-83 

May    z 

234  2.57 

2.09 

[fz5   660.0 

57.8 

9.S49 

+43.38 

-a58.8z 

X5  53.85 

X    6.0s 

2  37    X.39 

2 

2  37  5Z.86 

5X.37 

X5  24  59-3 

57.0 

9.9fi6 

44.63 

3  6.07 

X5  53.6Z 

I   6.Z3 

2  40  57.95 

3 

2  41 4X.7X 

4Z.20 

15  42  43.4 

4Z.O 

9-S^ 

44.01 

3x2.78 

X5  53.38 

z   6.ai 

24454.50 

4 

2  45  32.Z2 

3X.59 

z6   0  zz*9 

9.5 

9.613 

43.36 

3  X8.93 

1553.X4 

z   6.29 

a  48  5Z.06 

5 

2  49  23-09 

22.55 

z6  Z7  24.6 

22.2 

9.696 

43.70 

3  24- 5X 

Z5  52.9Z 

I   6.37 

2  52  47.6Z 

6 

2  53  X4.64 

Z4.08 

4^z6  34  2z.3 

Z8.9 

9.660 

+40.03 

-3  29-52 

Z5  52.68 

X  6.45 

25644.Z7 

7 

2  57   6.78 

6.20 

Z6506Z.5 

59- X 

9.664 

41*33 

3  33.95 

15  52.45 

I   6.53 

3  0  4a73 

8 

3    059.49 

58.90 

17   7  25.0 

22.6 

9.708 

40.63 

337.79 

15  52.23 

z   6.6Z 

3   437.28 

9 

3   4  52-79 

52.19 

Z7  23  3Z.4 

29.0 

9-733 

99.90 

341.04 

z5  52.OZ 

z   6.69 

3  833.84 

zo 

3   846.68 

46.08 

173920.5 

z8.z 

9.737 

39.17 

3  43.70 

15  5X.79 

X    6.77 

3  X2  30.39 

zx 

3Z24Z.Z6 

40.56 

^-Z7  54  52.0 

49.6 

9.789 

+38.44 

-3  45.78 

X5  5X.57 

z  6.85 

3  z6  26.95 

za 

3  16  36.23 

35.63 

z8  zo   5.6 

3-2 

9.807 

37.69 

3  47.27 

15  5X.36 

X  6.93 

3  20  23.5Z 

X3 

3  20  3Z.90 

31.29 

z8  24  61.0 

58.7 

9.831 

36.9a 

3  48*x6 

X5  5Z.Z5 

z   7.0X 

324  20.07 

X4 

32428.Z6 

27.54 

18  39  37-9 

35-6 

9.836 

96.14 

3  48.46 

x5  50.94 

z  7*zo 

328Z6.62 

X5 

3  28  25.00 

24.37 

18  53  55.9 

53-7 

9.880 

93.33 

348.X8 

15  50.74 

z   7.z8 

332x3.18 

z6 

3  32  22.4Z 

2Z.78 

4-Z9   754.8 

52.7 

9-904 

+34.33 

-3  47.33 

X5  50.54 

z   7.26 

336   9-74 

X7 

33620.39 

19-76 

4-Z9  2Z34.3 

32.2 

9-9>7 

+33.73 

-3  45.91 

X5  50.35 

X   7.34 

340   6.29 

NoTS.— For  mean  time  interval  of  oemidiameter  passing  meridian,  subtract  Oi.i8  trom  the  sidoreal 
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FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 


Data. 

Apparent  Right 
Ascension. 

Apparent 
Declination. 

Hourly 
Motion. 

Eonation 
of  Time 

for 

Apparent 

Noon. 

Semi- 
diameter 

at 
Atoparent 

Moon. 

Sidereal 
Time  of 

Semid. 
Passing 

Merid. 

Sidereal 

Time  of 

Mean  Noon. 

Mean  Noon. 

App. 
Noon. 

Mean  Noon. 

App. 
Noon. 

Right 
Ascen. 

Decli- 
nation. 

h   m    a 

8 

•  *#      •» 

m 

s 

M 

m     s 

r        It 

m     s 

h  m     8 

May  17 

3  36  20-39 

19.76 

f  X9  21  34.3 

32.2 

9.9*7 

+33.73 

-345.91 

15  50.35 

1    7.34 

340    6.29 

18 

3  40  18.92 

Z8.3Z 

193454.0 

52.0 

9.9SO 

32.90 

3  43.93 

Z55O.Z6 

1    7.42 

344    2.85 

19 

3  44  18.00 

17.40 

19  47  53.7 

51-7 

9.973 

33.06 

341.41 

1549.98 

1    7.50 

3  47  59.41 

so 

3  48  17.61 

17.03 

20   033.Z 

3Z.2 

9.99s 

3x.tx 

3  38.36 

1549.80 

1    7.58 

3  51  55.97 

ai 

3  5a  X7.75 

Z7.x8 

20  z  2  52.0 

50.2 

Z0.016 

90.9s 

334.78 

1549.62 

1    7.65 

3  55  52.52 

aa 

3  56  X8.42 

17-84 

f20  24  50.0 

48.3 

10.037 

+^9.48 

-330.67 

15  49.45 

1    7.73 

3  59  49.08 

83 

4   019.59 

Z9.0Z 

20  36  27.0 

25.3 

10.098 

a8.te 

326.06 

1549.28 

1    7.80 

4    345.64 

M 

4   421.25 

20.66 

20  47  42.7 

41.1 

10.079 

a7.7t 

320.96 

1549.12 

1    7.87 

4    7  42.20 

as 

4   823.40 

82.84 

20  58  36.9 

35-4 

ZO.099 

SI6.8X 

315-37 

15  48.96 

1    7.94 

41138.75 

a6 

4  Z2  26.02 

25.48 

21    9   9.4 

8.0 

10.S19 

1 

09.90 

3    9.31 

15  48.80 

z   8.0Z 

4  15  35.31 

ar 

4  1629.12 

28.60 

f2Z  1920.0 

Z8.8 

10.138 

+24.98 

-3    2.77 

1548.65 

z   8.08 

4  19  31.87 

38 

4  20  32.68 

32.18 

2Z  89  8.6 

7-4 

10.157 

24.09 

2  55-77 

15  48.50 

Z     8.Z4 

4  23  28.43 

39 

48436.69 

36.21 

2Z  38  34*8 

33.7 

XO.Z76 

S3.K 

248.32 

1548.35 

z   8.20 

4  27  24.98 

30 

4284X.I3 

40.67 

21  47  38*5 

37.5 

10.194 

22.  Z8 

240.42 

Z5  48.20 

z   8.26 

43121.54 

31 

4  32  46.00 

45.57 

2Z  5619^6 

z8.8 

zo.aia 

SX.S4 

a  32.10 

Z5  48.06 

z   8.32 

435  z8.zo 

Jane    x 

4  3^  51-29 

50.89 

f22    437.9 

37.2 

io.ii9 

+20.28 

-2  83.37 

Z5  47.92 

z   8.38 

4  39  Z4.66 

a 

44056.98 

56.6Z 

22  Z2  33.2 

32.6 

10.449 

i9.St 

a  14.24 

15  47-78 

z   8.44 

44311.22 

3 

443    3-o6 

a.72 

22  80    5.3 

4.8 

zo.«6x 

18.99 

2   4»72 

1547-64 

z    8.50 

4  47   7-77 

4 

4  49  9-53 

9.20 

22  27  Z4.Z 

Z3.6 

10.976 

17.38 

154.82 

1547-51 

X   8.55 

451    4.33 

5 

4  53  X6.36 

16.05 

22  33  59.4 

58.9 

10.191 

x6i40 

144-55 

1547.38 

z    8.60 

4  55   0.89 

6 

4  57  23-53 

23-24 

-HI2402Z.Z 

20.6 

10.909 

+l^4I 

-1  33.94 

15  47-25 

z   8.65 

4  58  57.45 

7 

5    z  3z.oa 

30.77 

22  46  Z9wO 

x8.6 

ZO.SX9 

14.42 

z  23.00 

1547.X3 

z    8.69 

5    254.OZ 

8 

5    538.8a 

38.62 

22  5Z  53.0 

52.7 

X0.931 

13-42 

1 11.75 

15  47.01 

1  8.73 

5   650.57 

9 

5   946.92 

46.75 

2257     2.9 

8.6 

xo.34a 

X8*4X 

z   0.21 

15  46.90 

z   8.76 

5  zo  47.12 

xo 

5  X3  55-29 

55.15 

23    Z48^6 

48.4 

I0.393 

11.40 

048.41 

15  46.79 

z   8.79 

5  14  43.68 

IZ 

5x8   3.90 

3.80 

¥2S   6zo.z 

Z0.O 

to.969 

+10.39 

-036.36 

15  46.69 

z   8.82 

5  z8  40.24 

12 

5  22  ia.73 

ia.66 

23  zo   7.2 

7.2 

X0.37" 

9.38 

024.09 

15  46.60 

z   8.84 

5  22  36.80 

13 

5  26  2Z.75 

8Z.72 

23 13  39.8 

39.8 

X0.380 

8.39 

-0  IZ.62 

1546.51 

z   8.86 

52633.36 

14 

5  30  30.95 

30.95 

23 16  47.8 

47.8 

X0.386 

7.32 

+0   Z.02 

1546.42 

z    8.88 

5  30  29.92 

15 

5  34  40.28 

40.32 

23  Z9  3Z.Z 

31.x 

10.391 

&29 

0Z3.80 

1546.34 

z    8.90 

5  34  26.48 

16 

5  38  49.73 

49.80 

+23  2Z  49.7 

49-7 

X0.39S 

+  9-26 

+026.69 

15  46.26 

z    8.91 

5  38  23.03 

17 

5  42  59.26 

59.37 

23  23  43.5 

43.5 

xo.3g8 

4.23 

039.67 

1546.19 

z    8.92 

5  42  Z9.59 

z8 

5  47    8.85 

9.00 

23  25  Z2.5 

12.5 

X0.400 

3.X9 

0  52.70 

1546.12 

1    8.93 

546Z6.Z5 

19 

5  51 18.47 

Z8.65 

23  26  z6,7 

16.7 

X0.40X 

2.Z6 

1    5.76 

1546.07 

X    8.93 

5  50  Z2.7X 

20 

5  55  28.09 

28.30 

23  26  56^0 

56.0 

10.40X 

Z.X2 

z  18.82 

15  46.02 

I    8.94 

5  54    9.27 

2Z 

5  59  37.69 

37.94 

+232710.5 

10.5 

X0.399 

+  0.09 

+z  3Z.86 

15  45.97 

1    8.94 

558    5-83 

22 

6    347.23 

47.53 

2327   0.2 

0.2 

xo.3g6 

-0.94 

1  44.85 

1545.93 

1    8.93 

6   2    2.39 

23 

6   7  56.70 

57.04 

232625.1 

25.1 

xo.39a 

X.98 

1  57-77 

1545.89 

1    8.93 

6    558.94 

24 

6Z2    6.08 

6.45 

23  25  35.2 

25.2 

10.388 

S.OZ 

2  10.59 

1545.85 

z    8.92 

6   955.50 

25 

6  z6  15. 34 

15.75 

2324   0.6 

0.5 

10.383 

4-04 

2  23.30 

1545.81 

z    8.9Z 

6  Z3  52.06 

26 

6  20  24.47 

2*4.92 

+23  22  IZ.4 

ZZ.2 

10.378 

-9.07 

+2  35.88 

1545.78 

z   8.89 

6  Z7  48.62 

27 

6  24  33.45 

33.94 

23  19  57.6 

57-3 

10.371 

6.09 

2  48.3Z 

154575 

z   8.87 

62145.Z8 

28 

6  28  42.26 

42.78 

23  Z7  Z9.2 

Z8.9 

XO.363 

7.IX 

3   0.56 

15  45.73 

z   8.84 

6  25  4Z.74 

29 

6  32  50.88 

51.43 

23  Z4  z6.4 

z6.o 

10.394 

8.X3 

3  Z2.62 

15  45.71 

1  8.81 

62938.30 

30 

6  36  59.29 

59.87 

23  zo  49.2 

48.7 

10.34s 

9.X4 

3  24.47 

1545.69 

1  8.78 

6  33  34.86 

July     I 

64Z    7.47 

8.08 

■••23   657.6 

57.0 

X0.336 

— X0.X9 

+3  36.08 

15  45.68 

1  8.75 

6  37  31.41 

2 

64515.39 

16.04 

■I-23   8  4Z.8 

4X.1 

10.329 

—XX.  16 

+3  47.44 

15  45.67 

z    8.7Z 

6  41  27.97 

NoTB<— For  mean  time  intsryal  of  semidiameter  passing  meridian*  aobtract  o».x9  from  the  sideresi!  intenraL 
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SOLAR  EPHEMERIS,  1912. 


FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 


Date. 

Apparent  Right 
Ascension. 

Apparent 
Declination. 

Hourly 
Motion. 

Equation 
of  Time 

for 

Apparent 

Noon. 

Semi- 
diameter 

at 
Apparent 

Noon. 

Sidereal 
Time  of 

Semid 
Passing 

Merid. 

Sidereal 

Time  of 

Mean  Noon. 

Mean  Noon. 

App. 
Noon. 

Mean  Noon. 

App. 
Noon. 

Right 
Ascen. 

Decli- 
nation. 

b   m      s 

s 

0     »      t§ 

n 

s 

N 

m      8 

*      1* 

m     6 

h  m       « 

July     1 

641    7.47 

8.08 

f23   657.6 

57.0 

ZO.336 

— ZO.Z5 

+336.08 

1545.68 

1    8.75 

6  37  31.41 

2 

64515-39 

16.04 

23    241.8 

41.1 

10.325 

zz.z6 

347.44 

1545.67 

I    8.71 

6  41  27.97 

3 

64923.04 

23.73 

22  58     1.9 

X.I 

10.3x3 

Z2.Z6 

3  58.55 

1545-66 

I    8.67 

6  45  24.53 

4 

6  53  30.42 

31.14 

22  52  58.1 

57-2 

ZO.30Z 

Z3.Z6 

4    9.37 

15  45.66 

X    8.65 

6  49  21.09 

5 

6  57  37-50 

38.24 

22  47  30.4 

29.4 

10.188 

Z4.Z5 

4x9.88 

1545.66 

I  8.58 

6  53  17.65 

6 

7    144.25 

45.02 

f  22  41  38.9 

37.8 

io.a74 

-Z5.Z4 

+4  30.08 

15  45.67 

1  8.53 

6  57  X4.20 

7 

7    550.67 

51.46 

22  35  23.8 

22.6 

io.a6o 

Z6.Z2 

439.94 

1545.67 

X    8.48 

7    I  X0.76 

8 

7    95674 

57-55 

222845.1 

43-8 

10.045 

X7.Z0 

4  49.45 

15  45-68 

I  8.43 

7    5    7-32 

9 

714    2.43 

3.27 

22  21  43.0 

41.6 

zo.sa8 

Z8.07 

4  58.58 

15  45.70 

1  8.37 

7   9    3.88 

xo 

7  18    7.72 

8.60 

22  14  17.8 

16.2 

zo.aiz 

19.04 

3    7.32 

1545-73 

I  8.3X 

713    0.44 

II 

722  12.60 

13.51 

f22     629.5 

27.8 

10.194 

-19.99 

+5  15.65 

1545.76 

I  8.25 

7  x6  57.00 

12 

7  26  17.06 

17.99 

21  58  18.5 

16.6 

XO.Z76 

ao.93 

5  23.55 

1545.79 

I    8.X9 

7  20  53.55 

13 

7  30  21.07 

22.01 

214944.8 

42.8 

10.137 

21.87 

531.00 

1545.83 

X     8.12 

724  50.11 

14 

7  34  24.61 

25.57 

21  4048.5 

46.4 

IO.X37 

92.80 

537-98 

1545.88 

X    8.05 

72846.67 

15 

7  38  27.66 

28.63 

21  31  29.9 

27.7 

X0.XZ6 

23-73 

5  44-47 

15  45.93 

X    7.98 

7  32  43.23 

i6 

7  42  30.20 

31.18 

f2X  21  49.4 

47.0 

ZO.094 

-24.64 

+5  50.44 

15  45-99 

I    7.9X 

7  36  39-79 

17 

7  46  32.21 

33.21 

21  XI  47.0 

44-5 

ZO.072 

«5.55 

555-89 

1546.05 

I    7-84 

7  40  36.34 

i8 

7  50  33.68 

34-69 

21     I  23.2 

20.6 

XO.049 

26.44 

6   0.80 

1546.11 

X    7.76 

7  44  32.90 

19 

7  54  34-60 

35.62 

205038.1 

35.4 

Z0.096 

"7.3a 

6    5.15 

1546.18 

X    7.69 

7  48  29.46 

2o 

7  58  34.95 

35.97 

20  39  31.9 

29.x 

zo.ooa 

a8.i9 

6   8.94 

15  46.26 

X    7.6X 

752  26.02 

21 

8    234.72 

35.74 

+2028     4.8 

1-9 

9.978 

-a9.05 

-K6  X2.X5 

1546.35 

1    7-53 

7  56  22.58 

22 

8    633.90 

34.93 

20  x6  X7.2 

14.1 

9.994 

29.90 

6  X4.78 

1346.44 

1    7-45 

8    0  X9.13 

23 

8  10  32.49 

33.53 

20     4     9.3 

6.0 

9.999 

30.75 

6  16.82 

1546.53 

1    7-37 

8    415.69 

24 

8  X4  3a49 

31.53 

195141.5 

38.1 

9-905 

31.58 

6  18.26 

15  46.62 

X    7.28 

8   8  X2.25 

25 

8  18  27.90 

28.94 

19  38  53.9 

50.5 

9.880 

3a.  39 

6  19.10 

15  46.72 

X    7. 19 

8X2    8.80 

26 

8  22  24.70 

25-74 

f  19  25  46.7 

43-3 

9.854 

-33.«> 

+6x9.34 

15  46.82 

X    7.X0 

8x6    5.36 

27 

8  26  20.90 

21.94 

19  12  20.3 

16.7 

9.899 

34.00 

618.98 

15  46.93 

1    7.0X 

Sao    X.92 

28 

8  30  X6.50 

17.53 

18  58  34.9 

31-2 

9.804 

34.78 

6  18.02 

13  47.04 

1    6.93 

8  23  58.48 

29 

83411.49 

12.51 

18  44  3a8 

27.0 

9.779 

35.55 

6x6.45 

15  47-15 

I    6.84 

8  27  55-03 

30 

838    5.88 

6.89 

1830   8.1 

4-3 

9.754 

36.31 

6  X4.28 

15  47-26 

I    6.76 

8  31  51.59 

31 

8  41  59.67 

60.66 

f  18  15  27.2 

23-4 

9.729 

-37.07 

+6  11.52 

1547-38 

X    6.68 

83548.15 

Aug.    I 

8  45  52.87 

53.84 

18   028.5 

24.7 

9.704 

37.8a 

6   8.16 

1547-50 

I   6.60 

8  39  44.70 

2 

84945.48 

46.43 

17  45  X2.2 

8.3 

9.679 

38.54 

6  4.20 

15  47.62 

X    6.51 

84341.26 

3 

8  53  37.49 

38.43 

17  29  38.4 

34-5 

9.655 

39.a6 

559.65 

15  47-75 

1    6.43 

8  47  37.8a 

4 

8  57  28.91 

29.84 

171347.5 

43.6 

9.63X 

39-97 

5  54.52 

15  47.88 

1    6.34 

8  51  34-37 

5 

9    I  19-75 

20.68 

f  x6  57  39.7 

35.8 

9.607 

-40.67 

+5  48.81 

15  48.OX 

X    6.85 

8  55  30.93 

6 

9    5  10.02 

10.94 

x6  41  15.4 

11.5 

9.583 

4"-35 

5  42.52 

1548.14 

X    6.X6 

8  59  27.48 

7 

9    859.71 

60.61 

16  24  34.8 

30.9 

9.559 

4a.oa 

5  35-65 

15  48.28 

X    6.07 

9    324.04 

8 

9x2  48.83 

49.71 

16   738.2 

34.3 

9.535 

4a.68 

5  28.21 

15  48.43 

1    5-99 

9    720.60 

9 

9  16  37.38 

38.24 

15  50  25.9 

22.1 

9.511 

43.33 

520.20 

1548.57 

I    5-90 

9  XX  X7.X6 

xo 

92025.37 

26.20 

f  15  32  58.2 

54-5 

9.486 

-43.96 

+511-63 

15  48.72 

X    5.82 

9  15  13.71 

XI 

9  24  12.80 

13.60 

15  15  15.5 

XI.8 

9.465 

44.59 

5   2.31 

15  48.88 

1    5-73 

9  19  X0.27 

X2 

9  27  59-67 

60.44 

14  57  18. 1 

14-4 

9-441 

45.ao 

4  52.83 

1549.05 

1    5.65 

933    6.82 

13 

9  31  45.98 

46.73 

1439   6.4 

2.8 

9.418 

45.78 

4  42.59 

1549.22 

1    5.57 

927    3.38 

14 

9  35  31-74 

32.46 

14  20  40.7 

37.2 

9.395 

46.S6 

4  31-79 

1549-40 

1    5.49 

9  30  59-93 

«5 

9  39  16.95 

17.64 

f  14   X  61.2 

57.8 

9.37a 

-46.92 

+4  20.44 

15  49.58 

X    5-42 

9  34  5^49 

x6 

9  43    X.61 

2.26 

^1343  8.4 

5.1 

9.349 

-47.47 

+4    8.54 

15  49.76 

1    5-34 

9  38  53^04 

NoTS.— For  mean  time  interval  of  aemidiameter  passing  meridian,  subtract  01.19  item  the  sidereal  iaterval. 
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FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 


>^  —  A.  ^ 

Apparent  Right 
Ascension. 

Apparent 
Decfination. 

Hourly 
Motion. 

Bonation 
of  Time 

for 

Apparent 

Noon. 

Semi- 
diameter 

at 
Apparent 

Noon. 

Sidereal 
Time  of 

Semid. 
Passing 

Merid. 

Sidereal 

Time  of 

Memn  Noon. 

Date. 

Mean  Noon. 

App. 
Noon. 

Mean  Noon. 

App. 
Noon. 

Right 
Ascen. 

Decli- 
nation. 

h    m    s 

B 

e               w 

•» 

8 

N 

m      « 

»       • 

m     B 

h   m      s 

Aug.  z6 

943    i.6i 

2.26 

^-13  43    8.4 

5.1 

9.349 

-^7.47 

+•4    8.54 

15  49.76 

1    5-34 

9  38  53.04 

17 

94645-74 

46.35 

132362.5 

59.3 

9.327 

48.00 

356.11 

15  49.95 

I    5.27 

9  42  49.60 

x8 

95029.35 

29.92 

13    444.0 

41.0 

9.306 

48.53 

343.16 

1550.14 

I    5.20 

94646.16 

19 

9  54  12.44 

12.98 

124513.2 

10.3 

9.885 

49.03 

329.70 

1550.33 

1    5.13 

95042.71 

20 

9  57  55-02 

55.53 

12  25  30.4 

27.7 

9.364 

49.53 

3  15.73 

15  50.53 

I    5.06 

9  54  39.27 

21 

10    I  37.H 

37.59 

+12    5  35-8 

33.2 

9-844 

—50.00 

f  3    1.27 

15  50.73 

1    4.99 

9  58  35.82 

22 

10    518.73 

19. 17 

iz  45  29.8 

27.4 

9.W5 

50.48 

246.34 

15  50.93 

1    4.93 

10    2  32.38 

23 

10    859.89 

60.28 

II  25  12.7 

10.5 

9.ao6 

50.94 

230.94 

1551.14 

I    4.86 

10   6  28.93 

24 

10  12  40.60 

40.95 

11    444.9 

42.9 

9,187 

51-38 

215.09 

15  51.35 

I    4.80 

10  10  25.49 

25 

10  16  20.88 

21.19 

ZO  44   6.6 

4-9 

9.169 

51.81 

z  58.81 

15  51-57 

1    4.74 

10  14  22.04 

26 

1020     0.75 

1.02 

•i-1023  18.2 

16.8 

9.153 

-53.33 

4-  142.Z3 

15  51.78 

I    4.68 

10  18  18.60 

27 

10  23  40.23 

40.45 

zo   2 19.9 

18.8 

9.137 

53.63 

I  25.06 

15  52.00 

z    4.62 

1022  15.15 

28 

102719.33 

Z9.5O 

9  41  12.0 

1 1.2 

9.133 

53.02 

I    7.61 

Z5  52.21 

I    4.56 

1026  11.70 

29 

10  30  58.06 

58.19 

9  19  55.0 

54-3 

9.107 

53.40 

049.80 

15  52.43 

I    4.51 

10  30   8.26 

30 

10  34  36.47 

36.55 

8  58  28.9 

28.4 

9.093 

53.76 

0  3Z.65 

15  52.65 

I    4.46 

1034    4.81 

31 

10  38  14.56 

14.59 

f  8  36  54.2 

53.9 

9.080 

-54." 

4-  013.19 

15  52.87 

I    4.41 

1038    1.37 

Sept.    I 

104152.35 

52.33 

8  15  ii.i 

II.I 

9.069 

54.46 

-  0    5.58 

Z5  53.10 

1    4.37 

104157.92 

2 

10  45  29.85 

29.79 

7  53  19.9 

2a  2 

9.058 

54.79 

024.63 

15  53.32 

1    4.33 

10  45  54.48 

3 

1049     7.10 

6.99 

7  3Z  21.0 

21.6 

9.047 

55." 

043.94 

15  53.55 

I    4.29 

104951.03 

4 

1052  44.10 

43.94 

7   914.6 

15-5 

9.037 

55.41 

I    3.49 

15  53.78 

1    4.25 

10  53  47.59 

5 

10  56  20.87 

20.66 

+  647    I.I 

2.3 

9.028 

-55.70 

-  I  23.26 

15  54.01 

z    4.22 

105744.14 

6 

it>  59  57-43 

57.17 

6  24  40.8 

42.3 

9.030 

55.98 

I  43.24 

15  54-24 

I  4.18 

II    I  40.69 

7 

n    333-80 

33.49 

6   2  13.9 

15.7 

9.013 

56.34 

2    3.42 

15  54.48 

z   4.15 

11    537.25 

8 

II    7  10.00 

9.64 

5  39  40.9 

43.0 

9.006 

56.49 

2  23.77 

15  54.72 

z   4.12 

II    933.80 

9 

II  1046.05 

45.64 

517    2.1 

4.5 

8.999 

56.73 

2  44.28 

15  54.97 

I   4.10 

II  1330.36 

zo 

II  1421.95 

21.49 

+•  4  54  17.9 

20.6 

8.993 

-56.94 

-  3   4.93 

15  55.22 

I  4.08 

II  1726.91 

ZI 

II  1757.71 

57.20 

4  31  28.5 

31.6 

8.988 

57.15 

325.71 

15  55.47 

z   4.06 

II  21  23.46 

Z2 

11  21  33.35 

32.79 

4    834.4 

380 

8.983 

57.34 

3  46.61 

15  55-73 

1  4.04 

II  2520.02 

Z3 

II  25    8.90 

8.28 

34536.1 

40.0 

8.979 

57.51 

4   7.61 

15  55.99 

I  4.03 

zi  29  16.57 

Z4 

II  2844.36 

43.69 

32233.7 

38.0 

8.976 

57.67 

428.69 

15  56.25 

z   4.02 

113313.13 

Z5 

II  3219.76 

19.04 

f  2  59  27.7 

32.4 

8.974 

-57.83 

-  4  49.84 

15  56.51 

I    4.01 

II  37   9.68 

z6 

"35  55-zi 

54.34 

2  36  18.5 

23.5 

8.973 

57*95 

511.04 

15  56.77 

z   4.01 

11 41   6.23 

17 

113930.43 

29.60 

2  13    6.3 

11.7 

8.971 

58.06 

5  32.27 

15  57.04 

I    4.01 

II  45   2.79 

z8 

"43    5-74 

4.85 

1  49  51.5 

57.3 

8.971 

58.16 

553.51 

15  57.31 

z   4.01 

114859.34 

Z9 

II  4641.05 

40.11 

z  26  34.5 

40.6 

8.973 

58.35 

6  14.74 

15  57.58 

z   4.02 

II  52  55.89 

20 

II  5016.40 

15.41 

4-  I    315-6 

22.0 

8.974 

-58.33 

-  6  35.94 

15  57.85 

z   4-03 

115652.45 

21 

II  53  51.81 

50.76 

03955.1 

61.8 

8.976 

58.38 

657.09 

1558.13 

I  4.04 

12   049.00 

22 

115727.29 

26. 19 

+  01633.3 

40.3 

8.980 

58.43 

7  18.16 

15  58.40 

1  4.05 

12     445.56 

23 

12    I    2.87 

1.72 

-  0    6  49.5 

42.2 

8.985 

58.46 

739.13 

15  58.68 

I  4.07 

12     842.11 

24 

12    438.56 

37.36 

0  30  12.9 

5.2 

8.990 

58.48 

7  59-99 

15  58.96 

I  4.09 

12  12  38.66 

25 

12    8  14.39 

13.14 

-  0  53  36.6 

28.5 

8.996 

-58.49 

-  8  20.71 

15  59.23 

I  4.12 

12  z6  35.22 

26 

12  II  50.39 

49.09 

I  16  60.2 

51.8 

9.004 

58.48 

841.26 

1559.50 

1  4-15 

122031.77 

27 

12  15  26.58 

25.23 

I  40  23.5 

14.7 

9.013 

58.45 

9    1.62 

15  59.77 

I  4.18 

12  2428.32 

28 

12  19   2.99 

1.58 

2    3  46.2 

37-0 

9.023 

58.43 

921.76 

16   0.04 

I  4.21 

12  28  24.88 

29 

12  22  39.63 

38.17 

2  26  67.9 

58.4 

9.033 

58.38 

9  41.67 

16    0.31 

I  4.24 

123221.43 

30 

12  26  16.52 

15.01 

-  25028.3 

18.5 

9.043 

-58.33 

-10    1.31 

16   0.58 

I  4.27 

12  36  17.98 

Oct.     I 

122953.71 

52.15 

-  31347.0 

37.0 

9.055 

-58.34 

-10  20.68 

16   0.85 

1  4.30 

12  40  14.54 

NoTK.— For  mean  time  interval  of  semidiameter  passing  meridian,  subtract  o*.i8  from  the  sidereal  interval. 

[£ph  13] 


i 


524 


SOLAR  EPHEMERIS,  1912. 


FOR  WASHINGTON  MEAN  AND  APPARENT  NOON, 


Date. 

Apparent  Right 
Ascension. 

Apparent 
Decllnalion. 

Hourly 
Motion. 

Eqnation 
of  Time 

for 

Apparent 

Noon. 

Semi- 
diameter 

at 
Apparent 

Noon. 

Sidereal 
Time  of 

Semid. 
Passing 

Merid. 

Sidereal 

Time  of 

Mean  Nooo. 

Mean  Noon. 

App. 
Noon. 

Mean  Noon. 

App. 
Noon. 

Right 
Ascen. 

Decli- 
nation. 

h     m    s 

s 

e       f        m 

w 

s 

f» 

m    8 

f 

H 

m     s 

h    m     s 

Oct.     I 

Z22953.7Z 

52.Z5 

-    313470 

37-0 

9.055 

-58.94 

-ZO  20.68 

z6 

0.85 

I    4-30 

1240Z4.54 

2 

Z2  33  3Z.2Z 

29.60 

3  36  63.7 

53.4 

9.069 

58.15 

zo  39.74 

z6 

Z.Z2 

I    4.34 

Z244  zz.zo 

3 

Z237     9.04 

7.38 

4    0  Z8.2 

7.5 

9.083 

58.03 

zo  58.47 

z6 

Z.4O 

1    4-38 

Z2  48     7.65 

4 

Z2  40  47.22 

45.51 

4  23  30.0 

Z9.0 

9.098 

57.93 

zz  Z6.85 

z6 

Z.67 

1    4-43 

Z2  52     4.20 

5 

Z2  44  25.76 

24.00 

4  46  38.8 

27.6 

9."5 

57.80 

zz  34.86 

z6 

1.94 

1    4-49 

Z2  56    0.76 

6 

Z248     4.69 

2.88 

-  5   944-2 

32.8 

9. 131 

-57.65 

-zz  52.48 

z6 

2.2Z 

1    4.56 

12  59  57.31 

7 

Z2  5z  44.03 

42.17 

5  32  45-8 

34-2 

9.148 

57.48 

Z2    9.69 

z6 

a.49 

1    4-63 

13     353.86 

8 

Z2  55  23.80 

2Z.89 

5  55  43.3 

31-5 

9.X66 

57.30 

Z2  26.48 

z6 

2.77 

1    4.69 

13    750*42 

9 

Z259  4.0Z 

2.06 

6  z8  36.2 

24.2 

9-X85 

57.XO 

12  42.82 

z6 

3-05 

1    4-76 

Z3  zz  46.97 

lO 

Z3    244.67 

42.68 

64Z24.Z 

ZZ.9 

9^904 

5&88 

Z2  58.71 

z6 

3-32 

z    4.82 

13 15  43.52 

zz 

Z3   625.80 

23.77 

-  7    366»7 

54-2 

9-«H 

-56.65 

-13  14.14 

z6 

3.60 

1    4.89 

Z3  Z9  40.08 

Z2 

Z3Z0   7.42 

5-34 

72643.5 

30.8 

9*344 

56.40 

1329.09 

z6 

3.88 

1    4-97 

13  23  36.63 

13 

131349.54 

47.4  z 

7  49  14.2 

1-3 

9.S66 

56.14 

1343.53 

z6 

4.Z6 

I    5-05 

13  27  33.19 

14 

13  17  32-17 

30.00 

8  iz  38.2 

25.  z 

9.988 

55.86 

13  57.45 

z6 

4.43 

1    5-13 

13  31 29.74 

15 

132115-33 

Z3.Z2 

8  33  55-2 

42.0 

9.3x0 

55.56 

Z4  Z0.84 

z6 

4.7Z 

Z     3-2Z 

133526.30 

z6 

132459.03 

56^79 

-  8  55  64.8 

51.5 

9-333 

-5S«4 

-Z4  23.69 

z6 

4-99 

I    5.29 

13  39  22.85 

17 

132843.30 

4Z.02 

9  Z7  66»6 

53-2 

9.357 

54-91 

14  35.97 

z6 

5-27 

I    5-38 

134319.40 

z8 

133228.Z6 

25.84 

93960.3 

46.8 

9.38X 

54.56 

14  47-67 

z6 

5-55 

1    5.47 

13  47  15.96 

19 

Z3  36Z3.62 

ZZ.26 

zo   z  45.6 

31.9 

9.407 

54.«) 

14  58.78 

z6 

5.83 

I    5-56 

Z3  5z  Z2.5Z 

20 

133959.69 

57*30 

Z0232Z.8 

8.Z 

9.43s 

53.89 

Z5   9*28 

z6 

6.ZZ 

1    5-65 

1355    9.07 

2Z 

134346.39 

43.97 

-zo  44  48.7 

35.1 

9.460 

-5S-4a 

-15  19.14 

z6 

6.38 

I   5-75 

1359    5-62 

22 

134733.74 

31.29 

zz    566WO 

52.4 

9.487 

53.0X 

1528.35 

z6 

6.65 

I    5-84 

Z4    3    2.z8 

«3 

Z3  51  2Z.75 

Z9.28 

zz  2673.2 

59-6 

9.515 

5*.  59 

Z5  36.90 

z6 

6.92 

1    5-94 

14   658.73 

24 

13  55  10.45 

7-95 

zz  47  7ao 

56.3 

9.544 

59.X4 

1544-76 

z6 

7.19 

z    6.04 

14  10  55.29 

25 

135859.85 

57.33 

Z2   856.0 

42.3 

9.573 

51.68 

15  51-92 

z6 

7-46 

I    6.Z5 

Z4  Z4  5Z.84 

26 

Z4   249.97 

47.42 

-Z2  29  30.9 

Z7.2 

9.604 

—31.91 

-15  58.36 

x6 

7-72 

z    6.25 

14  z8  48.40 

27 

Z4    640.83 

38.25 

Z2  49  54.2 

40.6 

9.635 

50.79 

z6   4.07 

z6 

7.98 

z    6.36 

14  22  44.95 

28 

14  10  32.44 

29-83 

13   965.5 

52.0 

9.667 

50.99 

z6   9.03 

z6 

8.23 

1    6.47 

Z4264Z.5Z 

29 

Z4  Z4  24.8Z 

22.Z8 

132964.5 

5Z.Z 

9*699 

49.70 

z6  Z3.22 

z6 

8.48 

z    6.58 

Z4  30  38.06 

30 

Z4  z8  Z7.96 

15.32 

134950.9 

37-6 

9.73* 

49.X6 

z6  Z6.62 

z6 

8.73 

z   6.69 

14  34  34.62 

31 

Z4  22  ZZ.9Z 

9.26 

-Z4   924.2 

zz.o 

9.765 

-48.6X 

-z6  Z9.22 

z6 

8.98 

z   6.80 

143831.17 

Nov.    z 

Z4  26   6.68 

4.0Z 

Z4  28  44.0 

30.9 

9.799 

48.04 

Z62Z.02 

z6 

9-23 

z    6.9Z 

Z4  42  27.73 

2 

Z4  29  62.27 

59.59 

14  47  49.9 

36.9 

9.833 

47.45 

z6  22.0Z 

16 

9-47 

z    7.02 

Z4  46  24.29 

3 

14  33  58.69 

55.99 

15    64Z.5 

28.7 

9.868 

46.85 

z6  28.z6 

z6 

9.71 

z    7.Z4 

Z4  50  20.84 

4 

M  37  55-94 

53.23 

15  25  18.5 

5-9 

9*909 

46.99 

Z62Z.47 

z6 

9.95 

1    7-25 

14  54  17.40 

5 

Z4  41  54.02 

51.31 

-154340.3 

28.0 

9.937 

-4^58 

-z6  Z9.95 

z6 

ZO.Z9 

1    7-37 

14  58  13.95 

6 

14  45  52.96 

50.24 

z6    z  46.5 

34-5 

9.97« 

44.93 

16  17.57 

z6 

ZO.42 

1    7.49 

15   a  Z0.5Z 

7 

14  49  52.75 

50.03 

z6  Z9  36.7 

24.9 

ZO.008 

44.35 

16  Z4.35 

z6 

Z0.65 

I    7.6Z 

15   6   7.07 

8 

14  53  53.38 

50.67 

z6  36  7a5 

58.8 

10.043 

43-56 

z6  ZO.29 

16  ZO.88 

1    7-73 

15  10    3.62 

9 

Z4  57  54.86 

52.  z6 

z6  54  27.4 

15-9 

XO.078 

4«.85 

z6   5.38 

z6 

ZZ.Z2 

1   7-85 

1514    o.z8 

zo 

15    157.19 

54.49 

-Z7  zz  27.0 

Z5.8 

X0.XX4 

— 49.X9 

-Z5  59.62 

z6 

11.35 

1    7.97 

15  17  56.74 

zz 

Z5    560.36 

57.67 

Z7  27  68.9 

58.0 

10.X49 

4X.37 

15  53-01 

z6 

11.58 

Z     8.ZO 

15  21  53.29 

Z2 

15  10   4.37 

Z.69 

17  44  32.6 

22.0 

XQ.X84 

40.60 

1545.56 

z6 

zi.8z 

I     8.22 

Z5  25  49.83 

13 

Z5  Z4   9.22 

6.56 

z8   037.8 

27.4 

zo.ax9 

39.89 

15  37.27 

x6 

Z2.04 

1     8.34 

Z5  29  46.41 

14 

Z5  z8  Z4.9Z 

Z2.26 

z8  z6  24.0 

13.9 

10.954 

39.0a 

1528.Z5 

z6 

Z2.26 

I     8.46 

15  33  42.96 

15 

15  22  2Z.43 

z8.8o 

-z8  3Z  50.8 

41.1 

XO.989 

—38.90 

-Z5  z8.2o 

z6 

Z2.48 

1     S.58 

15  37  39-52 

z6 

Z5  26  28.77 

26.  z6 

-z8  46  58.0 

48.5 

10.393 

-37.38 

-15   7-42 

z6 

Z2.69 

z    8.70 

15  4z  36.08 

MoTB.— For  mean  time  interval  of  semidiametor  passing  meridian,  subtract  o*.x8  from  the  sidereal  intenraL 
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FOR  WASHINGTON   MEAN  AND  APPARENT  NOON. 


Date 

Apparent  Right 
Ascension. 

Apparent 
Declination. 

Hourly 
Motion. 

Eqaation 
of  Time 

for 

Apparent 

Moon. 

Semi- 
diameter 

at 
Apparent 

Noon. 

Sidereal 

Time  of 

Semid. 

Passing 

Merid. 

Sidereal 

Time  of 

Mean  Noon. 

Mean  Noon. 

App. 
Noon. 

Mean  Noon. 

App. 
Noon. 

Right 
Ascen. 

Decli- 
nation. 

h    m     s 

s 

•      •     •• 

It 

s 

m 

m    s 

'      i» 

m     s 

h    m     s 

Nov.  x6 

15  26  28.77 

26.16 

~i8  46  58.0 

48.5 

xo.S«3 

-37.38 

-15   7-42 

z6  Z2.69 

I    8.70 

15  4Z  36.08 

17 

15  30  36-93 

34-34 

19    145.0 

35.8 

10.357 

36.54 

14  55.82 

16  12.90 

z    8.8Z 

15  45  32.64 

18 

15  34  45-91 

43.35 

19  16  iz.6 

2.8 

10.391 

35.67 

14  43.41 

16  13. 1 1 

1    8.93 

Z5  49  29.19 

19 

15  38  55-70 

53-17 

19  30  17.3 

8.9 

10.445 

34.80 

1430.19 

1613.32 

X    9.04 

15  53  25.75 

20 

1543    6-29 

3.80 

19  43  61.8 

53.7 

10.458 

33.91 

14  16.16 

16  13.52 

z    9.Z5 

155722.3Z 

21 

15  47  17.68 

15.23 

-19  57  24.7 

17.0 

10.491 

-33.00 

-14    1-33 

16  13.72 

z    9.26 

16    I  18.86 

22 

15  51  29.87 

27.46 

20  10  25.7 

18.3 

10.504 

3a.o7 

1345-71 

16  13.91 

1    9.37 

z6    515-42 

23 

15  55  42.83 

40.46 

20  22  64.6 

57-4 

10.557 

31.14 

1329-31 

16  14.10 

z   9.48 

z6   911.98 

24 

15  59  56*57 

54-24 

20  35  2a 8 

14.0 

10.589 

30.19 

13  12.14 

16  14.29 

1  9.58 

1613    8.54 

25 

16    4ZZ.07 

8-79 

20  47  14.0 

7.7 

X0.63X 

«9.a3 

12  54.20 

16  Z4.47 

1  9.69 

16  Z7    5.Z0 

26 

16    826.33 

24.10 

-205844.1 

38.2 

10.65a 

— «8.S5 

-12  35-50 

16  14.64 

1    9-79 

16  21    Z.65 

27 

16  Z2  42.33 

40.15 

21    9  50.6 

45-2 

10.682 

V'V 

12  z6.o6 

16  14.80 

z    9.89 

z6  24  58.21 

28 

16  z6  59.07 

56-94 

21  20  33.3 

28.3 

10.7x3 

96.97 

II  55.89 

16  Z4.96 

1    9-99 

16  28  54.77 

29 

16  21  16.52 

14-45 

21  30  51.9 

47-1 

10.74s 

25.96 

11  34-99 

16  Z5.Z2 

I  zao9 

163251.33 

30 

i6  25  34.68 

32.66 

21  4046.1 

41-5 

X0.771 

S4.t4 

IX  13-39 

z6  Z5.27 

I  ZO.18 

16  36  47-89 

Dec.    I 

16  29  53.52 

51.56 

-21  50  15-5 

11.2 

10.799 

—23.  so 

-1051.1Z 

16  15.42 

I  Z0.27 

16  40  44.45 

2 

16  34  Z3.03 

ZI.14 

2Z  59  19.8 

15.9 

X0.8S6 

22.15 

1028.Z6 

16  15.56 

1  10.35 

16444Z.00 

3 

163833-17 

31-36 

22    758.7 

55-2 

XO.852 

2X.09 

ZO   4.56 

16  15.70 

I  ZO.43 

164837-56 

4 

16  42  53-93 

52.  z8 

22  16  12.0 

8.8 

10.877 

to.o« 

940-35 

z6  15.84 

z  Z0.5Z 

z6  52  34.  z  2 

5 

16  47  Z5.28 

13.60 

22  23  59.4 

56.5 

xe.90x 

18.93 

915-56 

16Z5.97 

z  Z0.58 

z6  56  30.68 

6 

165137-19 

35.59 

-22  31  20.6 

18.0 

10.914 

-17.83 

-  8  5a2o 

16  z6.io 

z  10.65 

Z7   027.24 

7 

i6  55  59.64 

58.ZI 

22  38  15.4 

13-1 

10.945 

X6.72 

•824.31 

z6  Z6.23 

z  zo.72 

Z7   4  23.80 

8 

Z7   022.59 

21.13 

22  44  43.6 

4Z.6 

10.965 

X5.6I 

7  57-93 

z6  Z6.35 

tzo.79 

17   8  20.36 

9 

17   4  45-99 

44.62 

22  50  44.9 

43-1 

10.984 

14*49 

7  31-07 

z6  Z6.47 

z  Z0.86 

Z7  Z2  Z6.92 

zo 

17   9   9-83 

8.55 

225619.1 

17-5 

XS.00Z 

13.36 

7    3-78 

z6  Z6.58 

z  Z0.92 

Z7  z6  13.48 

zz 

17  13  34.07 

32-87 

-23     I  26.0 

24.6 

XI.0X7 

— XS.S2 

-  6  36.09 

16  16.69 

I  Z0.97 

Z7  20  Z0.03 

Z2 

17  Z7  58.68 

57-56 

23   6   5.5 

4-4 

XX.03S 

XI.07 

6    8.03 

z6  16.80 

z  ZZ.02 

1724   6.59 

13 

17  22  23.62 

22.58 

23  zo  17.4 

z6.5 

IZ.046 

9.9t 

539-64 

16  16.9Z 

Z  ZI.06 

1728    3.Z5 

14 

17  26  48.86 

47-90 

23  14    Z.6 

0.8 

XX.0S8 

8.76 

5  10.95 

16  Z7.01 

z  zz.zo 

17  31  59.71 

15 

17  31  14.38 

13-51 

23  Z7  18.0 

17.4 

XI.066 

7*59 

442.00 

z6z7.11 

z  ZI.Z4 

^7  35  56.27 

z6 

17  35  40-12 

39.34 

-2320   6.5 

6.0 

11.077 

-  6.43 

-  4x2.81 

z6 17.20 

z  ZZ.Z7 

17  39  52.83 

17 

17  40   6.06 

5-37 

23  22  26.9 

26.5 

IX.084 

5.96 

3  43.42 

z6 17.29 

Z  11.20 

174349.39 

z8 

17  44  32.16 

31-56 

23  24  19.2 

Z8.9 

11.090 

4.09 

313-87 

z6  17.38 

Z  ZZ.22 

17  47  45-95 

X9 

17  48  58.39 

57-88 

23  25  43.3 

43-1 

11.095 

2.92 

244.Z8 

16J7.45 

Z  Z  1.24 

Z7  51  42-50 

20 

17  53  24.72 

24.30 

23  26  39.2 

39-1 

XX.098 

1.74 

214.40 

16  17.52 

z  IZ.25 

17  55  39-06 

21 

17575Z.Z1 

50.79 

-2327   6.9 

6.9 

XI.IQO 

-0.57 

-  1  44.56 

16  Z7.59 

z  ZI.26 

17  59  35-62 

22 

18    2Z7.54 

17-31 

2327   6.4 

6.4 

xx.xex 

+  o,6x 

z  Z4.68 

16  17.65 

z  Z1.27 

z8    332.Z8 

23 

18   643.97 

43-83 

23  «6  37.6 

37-6 

XZ.IOI 

1.79 

044-79 

z6  Z7.70 

Z  ZI.27 

18    7  28.74 

24 

z8  II  ZO.38 

10.33 

23  25  40.6 

40.6 

X  1.099 

2.96 

-  0  14.93 

16  17.75 

1 11.26 

z8  zi  25.30 

25 

18  15  36.75 

36.79 

23  24  15-4 

15-4 

IX.096 

4.13 

f  0  Z4.89 

16  17.79 

z  ZI.25 

z8  Z5  2Z.86 

26 

1820    3.03 

3-17 

-23  22  22.0 

22.0 

IX.093 

+  5.31 

f  044.62 

16  17.8Z 

z  ZZ.24 

z8  19  18.42 

27 

18  24  29.20 

29-43 

23  20    0.4 

0.4 

XI.088 

6.48 

1 14-24 

16  17.83 

Z  ZZ.22 

18  23  Z4.98 

28 

18  28  55.22 

55-54 

23  17  10.8 

I0.6 

XX.08X 

7.65 

1  43-72 

z6  Z7.85 

z  1Z.Z9 

182711.54 

29 

z8  33  21.08 

21.49 

231353-1 

52.8 

11.073 

8.83 

2  13.03 

16  17.87 

z  zi.z6 

18  31    8.10 

30 

18  37  46.74 

47-24 

2310     7.5 

7-1 

X  1.06s 

9.98 

242.14 

16  17.89 

z  ZI.J3 

1835   4.66 

31 

1842  12.17 

12.76 

-23     554-0 

53.5 

1X.055 

•fii.14 

f  3  II.OI 

16  17.89 

Z  ZZ.09 

1839    Z.22 

32 

18  46  37-33 

38.01 

-23     I  12.9 

12.2 

".044 

•fX2.30 

+  3  39-6X 

16  17.89 

I  IZ.05 

18  42  57.78 

NOTB.- 

—For  mean  tin 

ae  inter 

ral  of  semidia 

meter  p 

assing  1 

neridiai 

L  subtract  c 

>.XQ  from  tb 

e  sidereal 

interval. 

[Eph  X2  ] 
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MOON-CULMINATIONS,  1912. 


AT  TRANSIT  OF  MOON'S  CENTER  OVER  THE  MERIDIAN  OF  WASHINGTON. 


Date. 

d 

CI 

s 
j 

u 

Mean 
Time  of 
Transit 

Diff. 
fori 
Hour 

of 
Long. 

Right 

Ascension 

of 

Center. 

Diff. 
for  I 
Hour 

of 
Long. 

Geocentric 

Declination 

of 

Center. 

4 

Diff. 
for  I 
Hour 

of 
Long. 

Sid. 

Time 

of 
Semid. 

Pass- 
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7  49  46.0 

•77-6 

62.92 

X5   6.Z 

5519.5 

I.          s. 

19 

L 

13  44-72 

X.738 

2340  8.43 

114.44 

-  45131.1 

+  903.4 

62.81 

15   9.8 

55  3I-0 

I.           S. 

20 

U 

2    5-59 

X.741 

0   3   2.07 

114.60 

-  z  48  59.0 

93cx6 

62.88 

1313.7 

55  47-2 

I.           S. 

20 

L 

Z4  26.56 

X.757 

026   Z.90 

115.48 

4-  z  z6   8.3 

939-0 

63,x6 

X5  X7.7 

56    2.x 

I.            S. 

21 

U 

2  47-77 

1.766 

0  49  Z6.62 

117.09 

422    5.0 

938.7 

63.64 

X52X.9 

56  X7.7 

I.            S. 

21 

L 

15   9-39 

x.8a6 

1  "  55.44 

119.51 

*•  72659.3 

+  918.7 

64-35 

1526.4 

5634.0 

I.           S. 

22 

U 

3  31.57 

Z.07B 

137    7.89 

133.71 

zo  28  5Z.2 

898.3 

65-27 

15  3X.O 

56  5Z.O 

I.          s. 

22 

L 

15  54-46 

X.943 

2    2    3-64 

136^71 

132529.9 

866.3 

66.40 

15  35.8 

57  *8.7 

I.         s. 

23 

U 

4  18.23 

a.oaz 

227  5s.  Z9 

131.50 

16  Z4  30^9 

831.7 

67.71 

X540.8 

5726.9 

I.         s. 

23 

L 

z6  43.03 

S.XI3 

2  54  42.55 

137.00 

4-Z8  53  Z4.4 

+  7^0 

69-19 

15  45.9 

5745.6 

I.         s. 

24 

U 

5   8.99 

a*  313 

3  22  42.26 

143.03 

8Z  Z844.2 

689.3 

70.77 

1551.1 

58  4.7 

I.         s. 

24 

L 

Z7  36.  z8 

a.si9 

3  5X  56.57 

149.99 

23  27  47.6 

598.6 

72.39 

15  56.4 

5824.x 

I.          s. 

25 

U 

6   4.64 

3.434 

4  22  27.34 

X55-70 

25  Z7    Z.6 

490.8 

73.97 

x6    X.7 

5843.5 

I.         s. 

25 

L 

x8  34.33 

3.S3X 

454ZZ.66 

X61.56 

4-2643   a2 

+  366.1 

75.40 

x6   6.9 

59   2.6 

I.         s. 

26 

U 

7   5-10 

8.6Q3 

527   0.93 

166.44 

274228.x 

336.8 

76.56 

x6zx.8 

5920.8 

I.     jv:  s. 

26 

L 

Z9  36.70 

3.fi6o 

6   0  40.5Z 

X69.88 

28  Z2  39.0 

+     74.1 

77.36 

x6  X6.5 

5937.9 

I.       N.  5. 

27 

U 

8   8.8z 

8.006 

6  34  50.63 

171.48 

28  ZZ  35.4 

-     85.4 

77.72 

X620.7 

59  53-3 

I.       N. 

27 

L 

20  4Z.04 

3.680 

7   9   8.25 

X7X.13 

4-27  38  23.8 

-•46.3 

77.59 

Z624.3 

60   6.5 

I.       N. 

28 

U 

9Z3.OZ 

a.643 

7  43   9.97 

I6B.87 

26  33  25.1 

403.3 

77.02 

x6  27.  z 

60x7.0 

I.       N. 

28 

L 

2144-37 

a-579 

8  z6  34.94 

X65.05 

245813.7 

S47.« 

76.07 

X629.X 

6024.3 

I.       N. 

29 

U 

10  Z4.85 

3.499 

849   7." 

X60.I6 

22  55  28.  z 

677.3 

74.86 

z6  30.x 

6028.0 

I.       N. 

29 

L 

2244.29 

•.407 

9  20  36.46 

X54.67 

4^0  88  33.4 

-788.5 

73.48 

1630.0 

6027.8 

I.       N. 

Mar.  X 

U 

ZZ  Z2.6Z 

3.3x3 

9  50  58.79 

149-06 

Z7  4Z  25.0 

879.3 

78.06 

X628.9 

6023.5 

I.       N. 

z 

L 

2339.84 

3.334 

Z0  20Z5.02 

X43.70 

M  38  10.5 

949.S 

70.70 

x6  26.7 

60XS.X 

I.       N. 

2 

U 

X2    6.04 

3.144 

zo  48  89.87 

138.87 

ZZ  22  57.Z 

999-1 

69.45 

1623.3 

60    2.8 

I,//.  N. 

3 

L 

0  3«-35 

3.076 

ZZ  Z5  50.76 

X34.74 

■»■  7  59  41-4 

"-10(30.1 

68.37 

z6x8.9 

5946.8 

II.  N.  5. 

3 

U 

12  55-93 

3.030 

ZZ  42  26.59 

XS1.38 

432    5.3 

1043.1 

67.49 

x6  X3.6 

5927.5 

II.  N.  S. 

4 

L 

z  Z9.89 

X.977 

Z2    8  27.04 

138.83 

f  x    331.2 

1Q39.8 

66.83 

x6   7.6 

59    5-4 

II.      S 

4 

U 

X3  43.42 

Z.949 

Z2  34    1.89 

137.11 

-  2  22  57.3 

1083.3 

66.39 

z6   z.o 

5841.2 

IL      S. 

3 

L 

2   6.70 

X.933 

Z2  59  20.76 

136.16 

-  5  44  35.8 

-991.9 

66.16 

Z554.0 

5815.4 

11.      S. 

5 

U 

1429-87 

X.93O 

I32452.7Z 

X35.95 

8  58  57-3 

949-8 

66.Z3 

X546.7 

5748.6 

II.      S. 

6 

L 

2  53.05 

1.936 

134946.03 

136.37 

12    349-7 

897.3 

66.89 

1539.4 

57  2X.6 

IL      S. 

6 

U 

15  16-39 

1.953 

Z4  Z5   8.03 

187.37 

X4  57  X4.6 

835.3 

66.59 

1532.1 

5654*9 

II.      S. 

7 

L 

339.96 

1.977 

14  40  44-93 

138.84 

-X7  37  24.7 

-764.9 

67.O8 

1525.0 

56  89.0 

II.      S. 

7 

U 

z6    3.87 

3*007 

Z5   64Z.50 

130.63 

20    243.0 

686.8 

67.53 

15  18.3 

56   4-5 

II.      S 

8 

L 

428.16 

3.040 

Z5  33   0.89 

133.6a 

32  XX  40.8 

601.8 

68.09 

X5  Z2.Z 

55  41-7 

II.      S. 

8 

U 

z6  52.84 

3.074 

X5  59  44.43 

134.63 

24    258.0 

510^4 

68.66 

15  6.4 

5520.9 

II.      S. 

9 

L 

5  X7.92 

3.X04 

z6  26  5Z.40 

136.491-253524.6 

-413.4 

69.15 

15    1*4 

55   2.4 

IL      S. 
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AT  TRANSIT  OF  MOON'S  CENTER  OVER  THE  MERIDIAN  OF  WASHINGTON. 


Date. 

• 

a 
,2 

d 
0 

Mean 
Time  of 
Transit 

Diff. 
for  I 
Hour 

of 
Long. 

Right 

Ascension 

of 

Center. 

Diff. 
for  X 
Hour 

of 
Long. 

Geocentric 

Declination 

of 

Center. 

Diff. 
for  I 
Hoar 

of 
Long. 

Sid. 
Time 

of 
Semid. 
Pass- 
ing Me- 
ridian. 

Geocen- 
tric 
Semidi- 
ameter. 

Equa- 
torial 
Hori- 
zontal 
Parallax. 

Bright 
Limbs. 

h    m 

m 

h    m     s 

s 

•             »               H 

w 

s 

*         r* 

*        n 

Mar.  9 

L 

5  17-92 

a.zo4 

16  26  51.40 

136.49 

-«5  35  24.6 

-413-4 

69.15 

15      X.4 

55   2.4 

II.     s. 

9 

U 

17  43-34 

3.130 

x6  54  19.00 

138.03 

2648    1.5 

3X3.  X 

69-57 

14  57.1 

5446.5 

S. 

xo 

L 

6   9.02 

a.  149 

17  22    2.47 

139." 

2740   2.8 

307.6 

69.85  I14  53.5 

54  33-3 

S. 

xo 

U 

1834.86 

9.156 

174955-36 

139-59 

28  10  57.9 

—  XOX.3 

69.98  1450-7 

54  22.9 

S. 

II 

L 

7   0-73 

a.  153 

18  17  50.02 

139-40 

-28  20  33.7 

+   5.3 

69.92  >I4  48.6 

54  J 5.3 

.N. 

II 

U 

19  26.49 

2*139 

i8  45  38.30 

138.53 

28   855-3 

XX0.7 

69.66  14  47.2 

54  10.4 

N. 

12 

L 

752.01 

2.113 

19  13  12.22 

X37.03 

27  36  25-9 

913.5 

69.24  14  46.6 

54    8.2 

.N. 

X2 

U 

20  17.18 

a.  080 

19  40  24.63 

134.97 

26  43  46.4 

3Z3.3 

68.68 

14  46.8 

54   8.7 

,  N. 

13 

L 

8  41.90 

a.039 

20   7   9.88 

133.51 

-25  31  5X-8 

+  405.8 

67.99 

1447.6 

54x1.6 

,N. 

13 

U 

2X     6.10 

x«994 

20  33  24.05 

Z39.83 

24    149-7 

493.3 

67.23 

1449.0 

54  16.9 

,  N. 

14 

L 

929*75 

x.9*7 

2059    5.18 

««7.03 

22  14  56.8 

574-3 

66.44 

14  51.0 

5424.3 

,  N. 

X4 

U 

2X  52.84 

X.903 

21  24  13.17 

xa4-33 

20  X2  36.4 

647.9 

65.67 

14  53.6 

5433.7 

,  N. 

15 

L 

10  15.42 

X.860 

21  48  49.70 

Z3X.83 

-17  56  16.3 

+  714.9 

64-95 

1456.6 

54  44-7 

N. 

15 

U 

22  37-53 

1.804 

22  12  57.97 

119.64 

15  27  27.3 

77^.7 

64.32 

T5   0.0 

54  57-2 

N. 

x6 

L 

10  59.24 

X.794 

22  36  42.46 

XX7.86 

12  47  42.8 

893.3 

63.80 

15     3.7 

55  10.8 

,N. 

x6 

U 

23  20.65 

X.773 

23   0   8.69 

XI6.59 

95838.3 

865.9 

63-43 

15     7.6 

55  25.3 

17 

L 

1x41.86 

1.763 

232323.11 

IZ5.9X 

-  7    1  51.7 

+  900.4 

63.22 

15  ".8 

5540.6 

x8 

U 

0   2.99 

x.76a 

23  46  32.77 

XXS.83 

3  59   4-7 

996.0 

63.19 

15  16.T 

55  56.4 

x8 

L 

1224.17 

1.770 

0   9  45-37 

ZX6.39 

-  0  52    3.6 

943.6 

63.36 

1520.5 

56  12.4 

19 

U 

045-53 

X.791 

033   9.08 

ZX7.68 

4-  2  17  19.6 

949-6 

63.72 

1524.9 

56  28.4 

19 

L 

13   7-23 

X.834 

0  56  52.47 

XZ9.69 

f  5  27    5.6 

+  946.9 

64.30 

1529.2 

56  44.3 

20 

U 

129.39 

Z.871 

X  21     4.40 

133.44 

835    5.9 

931.8 

65.07 

15  33.4 

57   0.0 

I.         s. 

20 

L 

1352.18 

Z.919 

I  45  53-82 

135.99 

"39    X.7 

905.4 

66.05 

15  37.6 

57  15.3 

I.         s. 

2X 

U 

215.74 

X.999 

2  1129.48 

130.13 

14  36  22.5 

865.8 

67.22 

15  41.7 

5730.1 

I.         s. 

21 

L 

1440.21 

3.080 

23759.66 

t34.99 

+17  24  24.9 

+  8X3.  X 

68.54 

15  45.6 

57  44.3 

I.         s. 

22 

U 

3   5-70 

3.Z70 

3    5  3«-38 

X4*37 

20   013. 1 

743.4 

69.98 

15  49-3 

57  58.0 

I.         s. 

22 

L 

15  32.29 

3.363 

3  34  9.76 

146.06 

222040.5 

658.5 

71.47 

15  52.9 

58  II. 2 

I.         s. 

23 

U 

4   0.02 

3.399 

4    356.93 

151.78 

24  22  33.0 

557.6 

72.94 

1556.3 

58  23.7 

I.         s. 

23 

L 

16  28.88 

a-449 

4  34  51-15 

X57.X6 

4-26   238.1 

+  440b8 

74-30 

15  59.5 

58  35.6 

I.         s- 

24 

U 

458-74 

3.534 

5    645.83 

X61.78 

27  17  53-3 

309.6 

75.46 

16   2.6 

58  46.8 

I.         s. 

24 

L 

17  29.41 

3.581 

5  39  29.23 

X69.31 

28    5  4X-5 

Z66.7 

76.31 

i6   5.4 

58  57.2 

I.         s. 

25 

U 

6   0.61 

3.614 

61244.88 

X67.X3 

2824    5.1 

+    16.3 

76.77 

16   8.0 

59   6.7 

I.       N. 

25 

L 

18  52.03 

3.6x7 

646x3.09 

Z67.39 

f28  II  59.7 

-  137.9 

76.81 

16  10.3 

5915.1 

I.       N. 

26 

U 

7    3-30 

3.591 

7  19  33-06 

165.75 

27  29  21.2 

388.4 

76.44  16  12.3 

59  22.3 

I.       N. 

26 

L 

19  34-12 

3.540 

7  52  25.44 

X63.74 

26x7   7.9 

439.x 

75.69 

16  13.9 

5928.1 

I.       N, 

27 

U 

8    4.22 

3.473 

8  24  34.40 

Z58.60 

24  37  X3-8 

564.5 

74.65 

16  15.0 

59  32.2 

I.       N. 

27 

L 

2033-41 

3.39X 

8  55  49-05 

X53.7« 

f  22  32  x6. 1 

—  683.4 

73.43 

16  15.6 

59  34-6 

I.       N. 

28 

U 

9    1.60 

3.306 

9  26   3.65 

148.66 

20   522.7 

783.6 

72.IX 

16  15.6 

59  34.8 

I.       N. 

28 

L 

21  28.78 

3.333 

95517-32 

143.65 

17  19  38.7 

867.4 

7a82 

16  15.1 

59  32.7 

I.       N. 

29 

U 

9  55-0O 

3.X47 

lo  23  33-03 

139.04 

14  X9  35.2 

933.6 

69.59 

16  13.8 

59  28.0 

I.       N. 

29 

L 

2220.35 

a.  080 

10  50  56.66 

135.00 

4-xx    742.4 

-983.4 

68.50 

1611.8 

59  20.8 

I.       N. 

30 

U 

1044.97 

3.004 

XI  17  35-92 

ISZ.66 

7  47  43.9 

XOZ4.8 

67.60 

16   9.2 

59  ".2 

I.       N. 

30 

L 

23   9.00 

1.98X 

114339.66 

139.09 

4  22  55-0 

103a  9 

66.90 

16   5.9 

5859.0 

I.       N. 

31 

U 

1132-59 

X.951 

12    917.24 

xa7.3o 

f  o562ai 

1033.4 

66.40 

16    1.9 

5844-3 

I.       N. 

31 

L 

23  55-90 

X-9S4 

12  34  37*98 

136.38 

-  2  29  6.3 

-XOI9.7 

66.12 

1557.3 

58  27.6 

I.//.  N.  .9. 

19] 

C2 3i 

^ 
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AT  TRANSIT  OF  MOON'S  CENTER  OVER  THE  MERIDIAN  OF  WASHINGTON. 


Date. 

• 

0 

.2 

a 

••< 

J 

a 

u 

Mean 
Time  of 
Transit. 

Diflf. 
for  I 
Hour 

of 
Long. 

Right 

Ascension 

of 

Center. 

Diff. 
for  z 
Hour 

of 
Long. 

Geocentric 

Declination 

of 

Center. 

Diff. 

for  x 
Hour 

of 
Long. 

Sid. 

Time 

of 
Semid. 

Pass- 
ing Me- 
ridian. 

Geocen- 
tric 
Semidi- 
ameter. 

Equa- 
torial 
Hori- 

contal 
Parallax. 

Bright 
Limbs. 

h     m 

m 

h   m     s 

s 

0       »        n 

w 

s 

•      »» 

•         m 

Mar.3z 

L 

23  55.90 

X.934 

12  34  37.98 

xa6.a8 

-  2  29    6.3 

-XOX9.7 

66.12 

15  57.3 

58  27.6 

I.//.  N.  S. 

Apr.    I 

U 

12  19.08 

X.9SO 

12  59  50.96 

"5.99 

5  50  40.6 

993.8 

66.04 

15  52.2 

58      8.9 

II.N.S. 

2 

L 

042.27 

1.937 

1325     4.68 

xa6.40 

9    549.1 

955.6 

66.16 

15  46.7 

5748.5 

II.       S. 

2 

U 

13    5-6i 

X.933 

13  50  26.87 

127.40 

12  12     8.1 

905-7 

66.45 

15  40.9 

57  27.3 

II.      S. 

3 

L 

I  29.20 

1.979 

14  16    4.21 

X28.9X 

-15    7  22.6 

-844.9 

66.88 

15  34.9 

57    5-4 

II.      S. 

3 

U 

13  53«i2 

3.01X 

14  42     2.08 

130.80 

17  49  27.1 

774.2 

67.41 

15  28.9 

5643-2 

II.       S. 

4 

L 

2  17.46 

2.046 

15     824.35 

13a.  94 

20  16  26.3 

694*2 

68.01 

15  22.9 

5621.2 

11.      S. 

4 

U 

14  42.23 

a.083 

15  35  13-00 

135.16 

22  26  34.5- 

605.9 

68.64 

15  17. 1 

56   0.0 

II.      S. 

5 

L 

3    7.43 

3.X19 

x6    227.86 

137.29 

-24  18  18.6 

-510.4 

69-23 

15  II.6 

5539.9 

II.      S. 

5 

U 

15  3304 

a.  149 

16  30   6.66 

139.12 

25  50  19.2 

408.9 

69.74 

15    6.5 

5521.2 

II.      S. 

6 

L 

3  58.97 

a.x7x 

1658    4.83 

140.49 

27     133.4 

303.0 

70.13 

15    1.9 

55   4.2 

II.      S. 

6 

U 

16  25.11 

2.X84 

17  26  15.86 

141.25 

27  51  Z7.6 

194.3 

70.35 

14  57.8 

5449.3 

II.       S. 

7 

L 

4  51.33 

a.xa4 

175431-78 

X4X.30 

-28  19    8.0 

-    84-4 

70.39 

14  54*4 

54  36.8 

II.  JV.  S. 

7 

U 

17  17.49 

a.x73 

18  22  43.77 

Z40.60 

2825    3*3 

+    24.7 

70.23 

14  51.7 

5426.9 

II.  N. 

8 

L 

5  43*43 

3.XS0 

18  50  43.03 

139*18 

28   922.6 

X3X.2 

69.88 

14  49.8 

5419.7 

II.  N. 

8 

U 

18    9.03 

a.xi6 

19  18  21-44 

X37.U 

273244.2 

233-9 

69.36 

1448.6 

54  15.3 

11.  N. 

9 

L 

6  34-i7 

a.074 

194532-39 

134.62 

-2636    3.0 

+  331.6 

68.69 

14  48.1 

5413.7 

II.  N. 

9 

U 

i8  58.77 

2.oa6 

20  12  II.IO 

131.79 

25  20  25.6 

423*3 

67-93 

14  48.4 

5414.8 

II.  N. 

zo 

L 

7  22.81 

«.977 

20  38  14.89 

xa8.83 

2347    7.4 

308.5 

67.12 

14  49.5 

5418.7 

II.  N. 

lO 

U 

19  46,24 

1.939 

21    343.16 

123.90 

21  5729.1 

586.8 

66.31 

14  51-3 

54  25.3 

II.  N. 

II 

L 

8    9.11 

X.883 

21  28  37.21 

»3.i5 

-19  52  53.6 

4-^7*9 

65.53 

14  53.8 

54  34.4 

II.  N. 

II 

U 

20  31.46 

1.843 

21  53    0.04 

X20w72 

17  34  44-9 

722.2 

64.82 

1456.9 

5445.9 

II.  N. 

12 

* 

L 

8  53.36 

X.809 

22  16  56.05 

X  18.69 

15    427.6 

779-5 

64.23 

15    0.6 

5459.6 

II.  N. 

Z2 

U 

21  14.91 

1.784 

22  40  30.80 

X  17.18 

12  23  26.4 

829.8 

63.78 

15   4.9 

55  15.2 

II.  N. 

.      13 

L 

9  36.2 1 

X.767 

23     350.75 

1x6.25 

-  9  33   7-6 

+  872.7 

63.48 

15   9.6 

5532.4 

II.  N. 

13 

U 

21  57.39 

X.763 

2327     3.11 

115*93 

635   0.7 

907*8 

63.35 

1514.6 

5550.8 

II.  N. 

14 

L 

10  18.57 

X.769 

23  50  15.69 

xx6wa9 

3  30  4ao 

934.6 

63.43 

1519.9 

5610.3 

II.  N. 

14 

U 

22  39.89 

1.78$ 

01336.88 

"7-37 

~  0  21  46.8 

952.7 

63.71 

1525.4 

5630.3 

.   II.  N. 

15 

L 

11    1.50 

1.817 

03715.42 

XX9.X9 

+  2  49  47.5 

+  96S.2 

64.19 

1530.9 

5650.5 

15 

U 

23  23.55 

X.860 

z    z  20.45 

X2I.79 

6   z  59*8 

958.9 

64.90 

1536.4 

57  10.6 

i6 

L 

II  46.20 

1.9x6 

z  26   1.27 

125.15 

9  12  33.0 

944.4 

65.81 

1541.7 

57  30.1 

i7 

U 

0   9.60 

1.984 

1 51 27.14 

139.25 

12  z8  53.9 

9i6b6 

66.92 

15  46.7 

57  48.7 

■ 

17 

L 

12  33.89 

a.o66 

2  17  46.91 

134.07 

f  15  18  12.4 

+  873.8 

68.81 

15  51.4 

58   6.0 

.18 

U 

059.21 

8.156 

245    8.40 

139.52 

18   7  21.0 

814.8 

69.64 

15  55.8 

58  21.9 

.18 

L 

13  25.65 

a.  253 

31337.71 

145.39 

20  42  57.9 

338.4 

7Z.16 

1559.6 

58  36»o 

I.           S. 

.1^ 

U 

I  53.28 

a.35a 

3  43  18.10 

151.34 

23    I  30.2. 

643*9 

72.69 

16    3.0 

58480 

I.         s. 

X9 

L 

14  22.08 

a.446 

414   8.94 

157.05 

■1-245923.0 

+  531*8 

74.14 

16    5*8 

5858.6 

I.         s. 

20 

U 

2  51.95 

a.  5*9 

446   4.58 

x6a.o6 

26  33  I0.8 

403.4 

75.39 

16   8.0 

59  6.9 

I.         s. 

20 

L 

X5  22.72 

a.  594 

5  18  53.92 

x63k92 

27  39  53-0 

a^i.5 

76.36 

16   9.8 

59i3.a 

I.          s. 

ai 

U 

354.09 

t.631 

5  52  20.46 

l68»20 

28  17  10.2 

+  110.X 

76.94 

16  10.9 

59  17.5 

I.         s. 

az 

L 

16  25.76 

•.640 

626    3.71 

168.68 

+282339.8 

-    45*5 

77.08 

16  IZ.6 

59  2ao 

I.       N. 

22 

U 

4  57-34 

a.617 

65941-42 

x^.aa 

2759   4.9 

199*6 

76.78 

16  ZZ.9 

5920,9 

I.      N. 

22 

L 

17  28.46 

t.s66 

7  32  52.35 

164.27 

27   415.6 

547.0 

76.07 

z6  11.7 

59«o.2 

L       N. 

23 

U 

.  5  58.85 

a.494 

8    5  18.70 

159*95 

2541    1-4 

483.1 

75.03 

16  ii.i 

59  1 8.0 

I.       N. 

25  Ll 

18  28.28 

2.409 

8  36  47.83 

154.80 

+23  51  57.5 

-6QH.9 

73.76 

i6io,i 

5914.5 

I.      N. 

TBph  .la] 
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AT  TRANSIT  OF  MOON'S  CENTER  OVER  THE  MERIDIAN  OF  WASHINGTON. 


Date. 

• 

e 
0 
•3 

a 
«•« 

E 

•3 
U 

Mean 
Time  of 
Transit 

Diflf. 
for  I 
Hour 

of 
Ix>ng. 

Right 

Ascension 

of 

Center. 

Diff. 

for  z 

Hour 

of 
Long. 

Geocentric 

Declination 

of 

Center. 

Diflf. 
for  X 
Hour 

of 
Long. 

Sid. 
Time 

of 
Semid. 
Pass- 
ing Me- 
ridian. 

Geocen- 
tric 
Semidi- 
ameter. 

Equa- 
torial 
Hori- 
contal 
Parallax. 

Bright 
limbs. 

h     m 

m 

h  m     8 

B 

0       f         n 

w 

s 

*      ff 

f     It 

Apr.  23 

L 

18  28.28 

a.409 

8  36  47.83 

154.80 

+23  51  57-5 

-604.9 

73.76 

16  10.1 

59  14-5 

I.      N. 

24 

U 

6  56.64 

a.317 

9    7  12.67 

149. 3X 

2140    9.1 

710-3 

72.38 

16   8.8 

59   9.8 

I.       N. 

24 

L 

19  23.91 

2.337 

9  36  31.49 

143.87 

19    854.9 

799.1 

70.98 

16   7.2 

59    3.9 

I.       N. 

25 

U 

7  50-13 

a.  143 

10   4  46.80 

138.79 

16  21  37.2 

871.1 

69.65 

16    5.3 

58  56.9 

I.       N. 

25 

L 

20  15.38 

a.069 

1032    4.74 

134.30 

+13  21  33.1 

-936.9 

68.46 

16    3.1 

58  48.7 

I.       N. 

26 

U 

8  39.81 

a.  006 

10  58  32.90 

130.53 

10  11  50.3 

967.6 

67.43 

16   0.6 

58  39-4 

I.       N. 

26 

L 

21    3-57 

1.956 

II  2420.58 

Z37.56 

6  55  26.4 

993.9 

66.60 

13  57.7 

58  28.9 

I.       N. 

27 

U 

9  26.82 

x.gao 

"49  37-59 

135.41 

3  35    8.1 

X006.8 

65.99 

15  54-6 

58  17.4 

I.      N. 

27 

L 

21  49.72 

1.899 

12  14  33.83 

Z34.09 

+  013  34.x 

— Z006.7 

65.59 

1551.1 

58    4.8 

I.       N. 

28 

U 

10  12.44 

Z.890 

12  39  19.04 

«3.57 

-  3   645.2 

994*4 

65.42 

1547-4 

57  5I-I 

I.       N. 

28 

L 

22  35-13 

1.894 

13    4    2-49 

X33.79 

6  23  25.0 

970.3 

65-47 

1543.4 

5736.3 

I.       N. 

29 

U 

10  57.94 

1.909 

13  28  52.83 

134.71 

9  34    4-4 

934.5 

65.69 

15  39-1 

57  20.7 

I.       N. 

29 

L 

2320.99 

1.934 

13  53  57-76 

Z36.33 

-12  36  27.2 

-887.5 

66.09 

15  34.6 

57    4-3 

I.       N.  S. 

30 

U 

1144-39 

i.9fi7 

14  1924.00 

X38.33 

15  28  20.5 

839.6 

66.62 

15  30-0 

5647-3 

I.      N.  S. 

May    I 

L 

0   8.23 

3.007 

14  45  16.74 

130.61 

18     735.0 

761. 1 

67.26 

1525.3 

56  29.9 

II.      S. 

I 

U 

12  32.57 

3.050 

15  "39-51 

I33.ai 

2032     7.7 

683.6 

67.96 

1520.5 

56  12.5 

11 

s. 

2 

L 

0  57-44 

«.093 

15  38  33-76 

135.83 

-2240    2.6 

-595.0 

68.66 

15  15.8 

55  55-3 

XX 

s. 

2 

U 

1322.81 

a.  134 

16    558.55 

138-27 

24  29  34.8 

499.x 

69.32 

15  II.2 

55  38.4 

.     s. 

3 

L 

I  48.63 

3.167 

16  33  50-44 

140.3Z 

25  59  14-6 

396.5 

69.87 

15    6.8 

55  22.2 

s. 

3 

U 

14  T4.8Z 

a.  193 

17    2    3.54 

Z4Z.76 

27    750.2 

388.8 

70.29 

15    2.7 

55   7.1 

s. 

4 

L 

2  41. 20 

3.304 

17  30  29.82 

X43.48 

-27  54  32.9 

—  178.0 

70.51 

14  59.0 

54  53.4 

s. 

4 

U 

15    7.65 

3.303 

17  58  59.69 

i4a.35 

28  18  58.6 

-    66.3 

70.50 

14  55.6 

54  41.2 

s. 

5 

L 

3  34-00 

3.186 

18  27  22.88 

141-37 

28  21    9.6 

+    44.1 

70.29 

14  52.8 

54  30.9 

.MS. 

5 

U 

16   0.07 

3.136 

18  55  29.51 

X39.60 

28   X  32.8 

Z5X.4 

69.87 

14  50.6 

54  22.7 

.li.S. 

6 

L 

4  25.71 

3.ZI6 

19  23  10.74 

137.  X7 

-27  20  57.7 

+  353.8 

69.27 

1449.0 

54  16.8 

.  N. 

6 

U 

16  50.82 

a.067 

19  50  19.70 

X34.a5 

26  20  30.0 

350.0 

68.53 

14  48.1 

54  13.4 

,  N. 

7 

L 

5  15-32 

3.014 

20  1651.72 

131.05 

25   z  28.7 

439.a 

67.70 

1447.8 

54  12.6 

.N. 

7 

U 

1739.16 

X.959 

20  42  44.61 

137.75 

23  25  18.9 

53X.3 

66.84 

14  48.4 

54  14.5 

,  N. 

8 

L 

6   a.36 

1.907 

21    758.54 

134.58 

-21  33  28.8 

+  595.9 

65.97 

14  49.6 

54  19.2 

N. 

8 

U 

18  24.95 

1.839 

21  32  35.61 

X3Z.65 

19  27  26.2 

663.3 

65.17 

14  51.6 

54  26.5 

.N, 

9 

L 

646.98 

x.8z6 

21  56  39.74 

ZX9.ZX 

17  836.6 

7a3.5 

64.46 

14  54.4 

5436.5 

.  N. 

9 

U 

19   8.56 

1.783 

22  20  16.27 

X17.06 

14  38  21.9 

777-4 

63.88 

14  57.9 

54  49.2 

,  N. 

10 

L 

7  29-79 

X.757 

224331-56 

X15.58 

-11  58     2.2 

+  834.6 

63.44 

15    a.o 

55    4.4 

.N. 

zo 

u 

19  50.78 

1-743 

23   6  32.92 

"4.75 

9    856.1 

865.3 

63.19 

15   6.8 

5522.1 

•  N. 

ZI 

L 

8  11.68 

1.741 

232928.37 

ZZ4.63 

6  12  23.2 

899.0 

63.11 

15  12. 1 

55  41-7 

.N. 

zx 

U 

• 

20  32.62 

X.750 

235226.53 

ZZ5.3X 

3   946.5 

9a5.7 

63.25 

15  18.0 

56    3.2 

,N. 

Z2 

L 

8  53-76 

1.773 

0  15  36.54 

X16.59 

-02  36.2 

+  944.4 

63.62 

1524.3 

5626.3 

•  N. 

Z2 

U 

2Z  15.25 

Z.810 

039     8.06 

XI8.80 

■»■  3    727.7 

954.5 

64.20 

15  30-8 

5650.3 

•  N. 

'3y 

9  37-27 

Z.86X 

I    3  "13 

X3X.86 

6  18  31.3 

954.3 

65.01 

15  37-5 

57  14-9 

•  N. 

«3 

U 

21  59.99 

1.936 

1  27  56.04 

X35.77 

9  28  23.7 

94a.  3 

66.06 

15  44-3 

57  39-7 

,  N. 

J4 

L 

1023,57 

3.006 

I  53  33-12 

J30.54 

■hi  2  34  32.6 

+  916.7 

67.31 

15  50-9 

58   4.1 

N. 

14 

U 

2248.18 

a.099 

2  20  12.20 

136.09 

1534    2.6 

875.5 

68.76 

15  57-3 

58  27.5 

,N. 

^si^l 

"  13-97 

S.30Z 

248    2.14 

X4a.Si 

182334.1 

816.6 

70.35 

16    3.3 

58  49.4 

15 

U 

23  41.05 

3.3IZ 

317   9-53 

X48.96 

20  59  26.4 

738.5 

72.03 

16   8.7 

59   9-2 

z6 

L. 

X2   9.47 

3.4^4 

3  47  37-69 

155.73 

*-23  17  39.5 

+  640.3 

73.71 

16  13.4 

59  26.6 

[Bph  M] 
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AT  TRANSIT  OF  MOON'S  CENTER  OVER  THE  MERIDIAN  OF  WASHINGTON. 


Date. 

• 

§ 

a 

B 
•3 
u 

Mean 
Time  of 
Transit 

Diflf. 
for  1 
Hour 

of 
Long. 

Right 

Ascension 

of 

Center. 

Diflf. 
for  X 
Hour 

of 
Long. 

Geocentric 

Declination 

of 

Center. 

Diflf. 
for  1 
Hour 

of 
Long. 

Sid. 
Time 

of 
Semid. 
Pass- 
ing Me- 
ridian. 

• 

Geocen- 
tric 
Semidi- 
ameter. 

Equa- 
torial 
Hori- 
zontal 
Parallax. 

Bright 
Limbs. 

h     m 

m 

h    m      s 

8 

e        f         w 

n 

s 

t         n 

#       »» 

May  z6 

L 

12    9.47 

8.424 

3  47  37.69 

155-73 

4-23  17  39.5 

+640.2 

73-71 

16  13.4 

59  26.6 

17 

U 

0  39.20 

2.530 

4  19  25.03 

X62.08 

25  14    8.8 

521.4 

75.27 

16Z7.3 

5940.9 

17 

L 

13  10-13 

3.621 

4  52  23.69 

167.52 

26  44  59.6 

384.x 

76.60 

j6  20.4 

5952.1 

S. 

18 

U 

I  42.00 

2.686 

5  26  19.43 

171.46 

27  46  48.8 

331.9 

77-56 

1622.5 

59  59-8 

S. 

18 

L 

14  14.46 

2.719 

6    0  51.03 

173.44 

+28  17    7.3 

-f   70.1 

78.06 

16  23.7 

60    4.Z 

S. 

19 

U 

247.11 

8.7x4 

6  35  33-44 

X73-24 

28  14  39.0 

-94-9 

78.04 

i6  23.9 

60    5.0 

S. 

19 

L 

15  19.50 

a.677 

7  10    0.25 

170.89 

27  39  32.2 

855-3 

77.52 

1623.2 

60   2.5 

N. 

20 

U 

3  51-23 

2.607 

7  43  47-51 

166.73 

26  33  15. 1 

405.5 

76-55 

16  21.7 

59  57-1 

N. 

20 

L 

16  21.98 

2.516 

8  1636.41 

x6i.as 

+24  58  22.9 

-540.4 

75-27 

16  19.6 

59  49.2 

N. 

2Z 

U 

4  51-57 

a.  413 

8  48  14.83 

155.08 

22  58  15.9 

657.6 

73.78 

16  16.8 

59  39-1 

N. 

21 

L 

17  19.90 

a.  307 

9  18  37.53 

148.71 

2036  38.4 

755.5 

72.20 

16  13.4 

5927-1 

N. 

22 

U 

546.98 

a.  206 

9  47  44-95 

143.60 

17  57  19. 1 

834.6 

70,65 

16   9.8 

5913-7 

N. 

22 

L 

18  12.89 

a.114 

10  1542.14 

X37.05 

+15    358.8 

-«95.9 

69.22 

16    5.9 

5859.1 

N. 

23 

U 

6  37-77 

a.034 

10  42  37.06 

132.35 

12    0    2.7 

940.8 

67.96 

16    Z.8 

5843.8 

N. 

23 

L 

19    1.77 

1.969 

II    839.47 

138.30 

8  48  38.0 

971-0 

66.90 

15  57-5 

58  28.0 

N. 

24 

U 

725.08 

X.917 

II  34   0.00 

135.27 

5  32  34.3 

987.5 

66.06 

X5  53-1 

58  1 1.9 

N. 

24 

L 

19  47.87 

1.883 

1 1  58  49.60 

133.14 

-t-  2  14  25.2 

-991.9 

65-45 

15  48.6 

57  55-6 

N. 

25 

U 

8  10.33 

X.86Z 

12  23  19.00 

iai.90 

-  1    3  27.8 

984.9 

65.08 

15  44-1 

57  39.2 

* 

N. 

25 

L 

20  32.62 

1.854 

124738.59 

131.50 

4  18  52.5 

967.4 

64.95 

15  39-7 

57  22.9 

N. 

26 

U 

8  54.92 

X.861 

13  II  58.14 

X3X.89 

7  29  43.2 

939.4 

65.02 

15  35-3 

57    6.8 

N. 

26 

L 

21 17.36 

1.880 

133626.67 

133.99 

-10  33  57.8 

-901.3 

65.29 

153^-0 

56  50.8 

N. 

27 

U 

9  40.08 

1.909 

14     I  12.25 

134.7X 

132935.5 

853.3 

65-74 

15  26.7 

56  35.0 

N. 

27 

L 

22    3.21 

1.946 

14  2621.76 

136.95 

16  14  37.0 

795-3 

66.31 

15  22.4 

56  19.5 

N. 

28 

U 

10  26.82 

X.990 

14  52    0.62 

139.58 

1847    3.2 

787.4 

66.99 

15  18.3 

56    4-3 

N. 

28 

L 

22  50.98 

a.037 

15  18  I2.4Z 

133.41 

-21    4  57-7 

—650.0 

67.72 

15  14.2 

55  49-4 

N..S. 

29 

U 

II  15.71 

9.084 

154458.50 

135.86 

23   627.1 

563.4 

68.46 

15  10.3 

55  35.0 

iV.S. 

29 

L 

23  40-99 

a.  199 

16  12  17.77 

137.90 

24  49  47.3 

468.5 

69.15 

15    6.6 

5521.2 

s. 

30 

U 

12    6.76 

a.  166 

z6  40   6.40 

140.11 

26  13  25.8 

366.8 

69.72 

15    3-0 

55    8.0 

/!ii. 

s. 

31 

L 

0  32.91 

a.  191 

17  817.93 

141.68 

-27x6   8.6 

-359.7 

70.13 

Z4  59.6 

54  55-7 

II. 

s. 

31 

U 

12  59.29 

a.ao3 

173643-52 

X48.44 

2757    3-9 

X49-3 

70.34 

14  56.5 

54  44-2 

II. 

s. 

June  I 

L 

I  25-73 

a.aoz 

18    5  12.81 

143.39 

28  15  46.4 

-37-9 

70.32 

M53-7 

54  33.9 

II. 

s. 

z 

U 

13  52.06 

a.  184 

18  33  34-75 

141.88 

28  22  18.6 

+  78.0 

70.06 

14  51.2 

54  25-0 

II. 

s. 

a 

L 

218.08 

a.  151 

19    138.53 

139.30 

-27  47  H.  I 

4-178.4 

69.60 

1449.2 

54  17-6 

II.  j\r,  s. 

2 

U 

14  43-64 

a.  107 

19  29  14.85 

136.64 

27     I  17.1 

879-5 

68.95 

M47-7 

54  "-9 

II. 

N.  .S. 

3 

L 

3    8.63 

a.  056 

195616.34 

133.58 

25  55  50.4 

373.7 

68.  z6 

14  46.6 

54    8.0 

11. 

N. 

3 

U 

15  32.95 

x-999 

20  22  38.21 

130.  xo 

243217-3 

460.4 

67.28 

1446.1 

54   6.3 

II. 

N. 

4 

L 

356-58 

Z.940 

20  48  Z8.28 

136.58 

-2252  1 1. 3 

+539-8 

66.38 

14  46.2 

54   6.7 

IL 

N. 

4 

U 

16  19.53 

Z.884 

21  13  16.78 

X33.ai 

2057   8.5 

610.0 

65.49 

1447.0 

54   9.4 

II. 

N. 

5 

L 

4  41-82 

z.83a 

21  37  36.16 

iao.09 

18  48  42.8 

673.0 

64.65 

14  48.4 

54  14.6 

IL 

N. 

5 

U 

17    3-53 

1.787 

22    I  20.61 

117.39 

16  28  24.7 

738.8 

63.93 

1450.5 

54  22-3 

II. 

N. 

e 

L 

524-75 

1.750 

22  24  35.76 

115.33 

-13  57  39.9 

+777.7 

63.33 

1453.3 

54  32.6 

IL 

N. 

6 

U 

17  45.60 

1-784 

22  47  28.33 

113.65 

zi  17  48.0 

8ao.o 

62.89 

14  56.8 

54  45.6 

IL 

N. 

7 

L 

6   6.20 

1.7x0 

2310    5.95 

xia.74 

830   6.6 

855.9 

62.64 

Z5    Z.1 

55    x.i 

IL 

N. 

7 

U 

z8  26.69 

X.706 

23  32  36.95 

iia.55 

53551.3 

885.6 

62.59 

15   6.0 

5519*1 

ILN. 

8 

L 

6  47.21 

1.7x6 

23  55  10.32 

"3.14 

-  2  36  17.7 

+908.8 

62.74 

Z5ZZ.5 

55  39-5 

ILN. 

[Bph  n] 
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AT  TRANSIT  OF  MOON'S  CENTER  OVER  THE  MERIDIAN  OF  WASHINGTON. 


Date. 

§ 

a 

J 

Mean 
Time  of 
Transit 

Diif. 
fori 
Honr 

of 
Long, 

u 

m 

h     m 

June  8 

L 

647.21 

1.7x6 

8 

U 

19    7.94 

1.740 

9 

L 

7  29.03 

X.776 

9 

U 

19  50.67 

1.630 

lO 

L 

8  13.02 

1.899 

lO 

U 

20  36.29 

1.98Z 

II 

L 

9    0.66 

2.o8x 

ZI 

U 

21  26.29 

3. 193 

12 

L 

953.32 

a.313 

12 

U 

2221.83 

2.439 

13 

L 

10  51.83 

a- 557 

X3 

U 

2323.19 

3.664 

14 

L 

II  55-68 

a.744 

15 

U 

0  28.91 

2.789 

15 

L 

13    2.44 

a.791 

l6 

U 

1  35.74 

«.754 

i6 

L 

14    8.38 

3.6R0 

17 

U 

239.98 

2.581 

17 

L 

15  10.30 

a.471 

i8 

U 

3  39-25 

a.354 

i8 

L 

16   6.84 

a.244 

19 

U 

433.15 

3.144 

19 

L 

16  58.34 

3.057 

20 

U 

5  22.57 

1.984 

20 

L 

17  46.05 

1.930 

21 

U 

6   8.97 

X.891 

21 

L 

18  31.51 

1.867 

22 

U 

653.86 

1.859 

22 

L 

19  16.18 

X.863 

23 

U 

7  38.64 

1.880 

23 

L 

20    1.36 

1.907 

24 

U 

8  24.46 

X.943 

24 

L 

20  48.04 

X.986 

25 

U 

9  12.14 

3.031 

25 

L 

21  36.81 

3.078 

26 

U 

10    2.00 

3.X30 

26 

L 

22  27.67 

2.156 

27 

U 

10  53.69 

3.180 

27 

L 

23  19.93 

3.190 

28 

U 

II  46.20 

3.X87 

29 

L 

0  12.34 

3.167 

29 

U 

12  38.16 

3.133 

30  L 

I     3.50 

3.089 

30  u 

1328.26 

3.036 

luly    I 

L| 

I  52.34 

X.978 

Right 

AaceDSion 

of 

Center. 


I 


h  m     8 
23  55  10.32 

0  17  55.58 
041    2.82 

1  4  42.68 

I  29    6.14 

1  54  24.45 

2  20  48.62 

2  48  28.81 

3  17  33.45 
348    715 

4  20  10.09 

45335.31 

5  28    8.11 

6  3  26.06 
639    1.17 

7  14  23.45 

7  49   5.18 

8  22  44.51 

855  7-34 
926   7.47 

9  55  45.42 
o  24  6.74 
o  51  20.26 
1 17  36.69 

143  7.56 

2   8   4.51 

2  32  39.00 
257  1.85 
321  23.23 

3  45  52.42 

4  10  37.65 

4  35  45.93 

5  1  22.63 
5  27  31-38 

5  54  13.46 

6  21  27.64 

6  49  10.05 

7  17  13.99 

7  45  30.82 

8  13  50.07 

8  42   0.73 

9  952.26 

9  37  15.37 
20   4    2.93 

20  30  za22 


Diif. 
for  X 
Hour 

of 
Long. 


Geocentric 

Declination 

of 

Center. 


2  O  f  IT 

1x3. 14  -  2  36  17.7 

1x4,54  ■»-  027  13.4 

H6.81  3  33  13.9 

X  19.99  640    3.5 

134.08  +  9  45  45.6 
129.13     1248    2.3 

135.05  154411.2 
Z4X.77     18  31    0.8 

149.05  4-21  4  51.6 
156.57      23  21  38.9 

163.83  25 17  1.4 
170.18     264640.1 

174.95  "^-27  46  40.8 

177.63  28 14    3.1 

177.80  28    7    7.3 

175.52  27  25  49.8 

171.13  4-26  II  43.9 

165.33  24  27  44.2 
158.49  22  17  42.3 
151.55  19  45  57.4 

144.87  -f  16  56  54.2 

138.81  135445.2 
133.59  lo  43  20.9 
129.30       7  26   6.3 

186.00  4-46   2.4 

133.66  4-  04547.6 

133.34  -  2  32  17.8 
U1.7X  546    7.0 

131.99  -  85343.1 
133.99      II  53  15.8 

134.64  14  42  57.8 

136.8Z  17  21  3.4 
139.36  -194547.3 

133. 13     2C  55  26.5 

134.88  23  48  19.9 

X37.4a     25  22  53.6 

139.53  -263744.5 
141.00  "27  31  45.4 
141.65  28  4  10.4 
14Z.40     28  14  38.3 

140.33  -28  3  15.3 
138.33  27  30  34.5 
135.5a  26  37  32.7 
13a. 33 1    2525  26.3 

xa8.86|-23  55  44.6 
[Eph  za] 


Diff. 

for  X 
Hour 

of 
Long. 


+  908.8 

925.x 
933-5 
933.0 

+  9aa.o 
898.4 
860.X 
804.8 

+  73o.a 
634.1 
316.0 
376.9 

+  330.3 

+     51.9 

-  Z21.3 

390.4 

-  447.7 
587.5 
707.3 
805.5 

-881.7 

937.1 
974.2 
995*5 

—1003.8 

997.7 
981.4 

955.a 

-919.3 
874.5 
830.9 

758.5 

-687.5 
607.7 

519.9 
424.7 

-  323.1 
3x6.6 

-  107.3 
+      3.6 

4-  110.8 
3i5*a 
314.0 
405.8 

+  489.2 


Sid. 

Time 

of 


Geooan- 


Bqoa- 
^^_     ,    torial 


Pass 

ing  Me 

ridian, 


s 
62.74 

63.13 

63.75 
64.61 

65.71 
67.04 
68.59 

70.31 

72.12 

73.96 

75.71 
77.22 

78.34 
78.96 

79.02 
78.51 

77.50 
76.12 

74.52 
72.83 

71.17 
69.64 
68.30 
67.18 

66.29 

65.65 

65.25 
65.10 

65.16 

65.41 
65.83 

66.39 

67.05 

67.75 
68.45 

69.08 

69.60 
69.96 
70.11 
70.03 

69.73 
69.22 

68.53 

67.71 

66.81 


ameter. 


>    zontal 
Parallax. 


511.5 

517.7 
524.4 

531.6 

539.0 
546.7 

554.5 
6    2.1 

6  9.3 
6  16. 1 

622.2 

627.4 

631.5 

634.5 
6  36.2 

636.6 

635.7 

633.7 
6  30.6 

626.5 

621.7 
6  16.4 
610.5 

6    4-4 

558.2 

551.9 
545.7 
539.7 

533.9 
528.4 

523.1 
518.2 

513.6 
5    9.3 

5  5.4 
5    1.8 

458.4 

455.5 
452.8 

450.5 

448.5 
446.9 
445.6 
444.8 

444.3 


5539.5 

56  2.2 
56  26.8 

56  53-0 

57  20.4 

57  48.7 

58  17.0 

58  44.9 

59  11.6 
59  36.5 

59  58.8 

60  17.8 

60  33.1 
6043.8 
60  5a  I 
60  51.6 

6048.5 
60  40.9 
6029.5 
60  14.7 

5957.1 
59  37.4 
59  16.0 

58  53.6 

58  30.7 
58  7.7 
57  45.0 
57  22.9 

57    1.6 

5641.3 
56  22. 1 
56   4.0 

55  47.1 
55  31.4 
55  16.9 
55    3.6 

5451.5 
54  40.6 
54  30.8 

54  22.2 

5414-9 

54  90 
54  4.4 
54    1-3 

53  59.6 


Blight 

Limbs. 


II.  N. 

II.  N. 

'II.  N. 

11.  N. 

11.  N. 
II.  N. 
II.  N. 
II.  N. 

II.  N. 
XL  N. 
II.      S. 


S. 
S. 

N. 
N. 
N. 

N. 

.  N. 
N. 
N. 
N. 

N. 
N. 
N. 
N. 

N. 
N. 

N. 
N. 

N. 
N. 
N. 

S. 
S. 
S. 

II.       S. 

II.      s. 

Il.iV^.S. 
II.  N.  S. 

II.  N.  S, 
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AT  TRANSIT  OF  MOON'S  CENTER  OVER  THE  MERIDIAN  OF  WASHINGTON. 


Date. 

1 

s 
U 

Mean 
Time  of 
Transit 

Diff. 
for  I 
Hour 

of 
Long, 

Right 

Ascension 

of 

Center. 

biff. 

for  X 
Hour 

of 
Long. 

Geocentric 

Declination 

of 

Center. 

Diff. 
for  X 
Hour 

of 
Long. 

Sid. 
Time 

of 
Semid 

Pass- 
ing Me- 
ridian. 

Geocen- 
tric 
Semidi- 
ameter. 

Equa- 
torial 
Hori- 
zontal 
Parallax. 

Bright 
Umbe. 

h     m 

m 

h    m     s 

8 

0       t         n 

» 

s 

t           M 

t        m 

Jnly    I 

L 

I52*34 

1.978 

20  30  10.22 

138.86 

-23  55  44.6 

4-489.3 

66.81 

1444.3 

53  59-6 

11.  N.  S. 

z 

U 

14  15.72 

1.9x9 

205535.15 

X35.31 

22  10    5.7 

565.4 

65.88 

1444.3 

5359.7 

II.  N. 

2 

L 

2  38.40 

X.863 

21  20  18.00 

131.87 

20  zo  10.2 

631.9 

64.97 

14  44-9 

54    1.6 

II.  N. 

2 

U 

15    0.42 

X.809 

21  4421.16 

X 18.73 

17  57  37-1 

691.6 

64.13 

14  45.9 

54    5.4 

11.  N. 

3 

L 

321.85 

X.764 

22     748.77 

XX5.98 

-15  34    2,5 

+  743.9 

63.40 

1447.5 

54  11.2 

11.  N. 

3 

U 

15  42.78 

x.7a6 

22  3046.34 

X  13.72 

13   056.3 

787.1 

62.80  1449.6 

54  19. 1 

ILN. 

4 

L 

4    3.32 

1.699 

22  53  20.50 

z  12.09 

10  19  44-5 

834.0 

62.36  ,14  52.4 

54  29.3 

II.  N. 

4 

U 

i6  23.60 

X.682 

23  15  38.70 

IXZ.08 

7  31  46.7 

854-5 

62.09  1455.8 

54  41.6 

II.  N. 

5 

L 

443.75 

1.677 

23  37  49.07 

110.80 

-  4  38  20.8 

4-  878.8 

62.03  1459.8 

54  56.4 

II.  N. 

5 

U 

17    3.91 

1.685 

0    0    0.43 

X 11.35 

-  14043.4 

896.5 

62.19  1I5    4.4 

55  13.5 

ILN. 

6 

L 

5  24.24 

X.706 

022  22.12 

II3.5I 

-H  I  19  47.4 

907.6 

62.56 

15    9.8 

55  33-0 

II.  N. 

6 

U 

17  44-91 

1.74X 

045     4.03 

XX4.64 

4  21  48.3 

91X.4 

63.17 

15  15.7 

5554.7 

ILN. 

7 

L 

6   6.10 

1.791 

I    8  16.62 

117.63 

+  72346.6 

+  906.9 

64.02 

15  22.2 

56  18.6 

ILN. 

7 

U 

18  27.98 

X.857 

I  32  10.80 

X3X.57 

102357.4 

893.3 

65.11   1529.2 

56  44.3 

ILN. 

8 

L 

650.72 

X.938 

I  56  57.84 

X26.44 

1320  17.1 

868.x 

66.43 

15  36.7 

5711.8 

ILN. 

8 

U 

19  14.53 

3.^34 

2  22  48.96 

133.34 

16  10  20.8 

830.x 

67.97 

1544.5 

57  40.4 

ILN. 

9 

L 

739.59 

a.  145 

2  49  54.90 

138.89 

fi8  51 16.8 

+  776.4 

69.69 

15  52.5 

58   9.9 

ILN. 

9 

U 

20     6.05 

a.  266 

3  18  24.90 

I46.3X 

21 1945.6 

705.0 

71.54  16    0.6 

58  39.7 

ILN. 

lO 

L 

8  34.01 

a.394 

3  48  25.41 

153.90 

23  31  59.7 

6x3.7 

73.44  16    8.6 

59   9.0 

ILN. 

lO 

U 

21    3.51 

3.521 

4  19  58.41 

161.54 

25  23  49-7 

50X.0 

75.28 

16  16.3 

59  37.2 

ILN. 

zz 

L 

9  34-47 

a.  636 

4  52  59.60 

X68.49 

■»-26  50  58.7 

+  366.6 

76.92  1623.4 

60    3.4 

ILN, 

II 

U 

22    6.70 

3.730 

5  27  16.98 

174. xx 

274923.1 

3x4.  X 

78.23  1629.8 

60  26.9 

IL       S. 

12 

L 

10  39.86 

3.791 

6    230.47 

177.75 

28  15  39.6 

+    46.8 

79.05  16  35.3 

6046.8 

XL       S. 

12 

U 

23  13.52 

3.8ZX 

63813.38 

178.97 

28    736.5 

-  X37.7 

79.32  1639,5 

61    2.5 

13 

L 

II  47.15 

3.789 

7  13  55-54 

177.64 

4.27  24  34.4 

-  301.5 

79.00 

16  42.5 

6z  13.2 

14 

U 

0  20.29 

3.739 

7  49   7-63 

174.03 

26   736.3 

465.9 

78.15 

16  44.0 

61  18.7 

X4 

L 

12  52.53 

3.640 

8  23  25.28 

X68.66 

24  19  17.8 

613.9 

76.89  1644.0 

61 18.9 

15 

U 

1  23.58 

a.  533 

8  56  31.51 

163.34 

22    326.1 

740.8 

75.37  1642.6 

61  13.7 

L       N. 

15 

L 

13  53.29 

3.4x9 

9  28  17.51 

155.41 

f  19  24  31.2 

-844.3 

73.72  1639.8 

61    3.3 

L       N. 

i6 

U 

2  21.65 

3.308 

9  58  41.85 

148.70 

16  27  z8.o 

983.8 

72.07  16  35.7 

6048.3 

L       N. 

i6 

L 

14  48.71 

3.305 

10  27  48.65 

Ma.  54 

13  16  27.5 

980.8 

70.53  1*6  30.5 

6029.4 

L       N. 

17 

U 

314.63 

3.II6 

10  55  45.95 

137.17 

9  56  ao.8 

XOX7.0 

69.17 

1624.5 

60   7.2 

L       N. 

17 

L 

15  39.56 

3.043 

II  22  44.05 

X3a.69 

+  63052.8 

—1034.8 

68.03 

16  17.8 

5942.6 

L      N. 

i8 

U 

4    3.69 

1.984 

114854.36 

xa9.i9 

+  3    3  29.9 

1036.5 

67.12 

16  10.6 

3916.1 

I.       N. 

i8 

L 

1627.23 

1.94a 

12  1428.59 

X36.67 

-  0  22  47.4 

X034.0 

66.46 

16    3.1 

58  48.7 

I.       N. 

19 

U 

450.35 

I.915 

123938.18 

X35.08 

34523.1 

999.8 

66.05 

15  55.5 

5820.8 

L       N. 

19 

L 

17  13.25 

1.903 

13   434.05 

X34.38 

-  7    1  59.8 

-964.6 

65.88 

15  47.9 

5753.1 

L       N. 

20 

U 

536.09 

X.905 

132926.33 

124.47 

10  10  35.6 

9x9.8 

65.91 

15  40.6 

5726.1 

L       N. 

20 

L 

17  59.02 

X.919 

135424.24 

X35.30 

13   919-0 

R66.0 

66.14 

15  33.5 

57   0.2 

L       N. 

21 

U 

622.17 

1.943 

14  19  35.80 

ia6.74 

15  56  26.8 

803.8 

66.52 

15  26.8 

56  35.6 

L       N. 

21 

L 

1845.67 

1-975 

1445   7.67 

xa8.6s 

-18  30  19.8 

-733.6 

67.03 

I5  2a5 

56  12.6 

I.       N. 

22 

U 

7    9.59 

3.013 

15  II    4.90 

130.93 

204923.5 

655.6 

67.62 

15  14.7 

55  51.3 

I.       N. 

22 

L 

19  33.98 

3.053 

15  37  30.54 

X33.36 

22  52   6.5 

570.3 

68.24 

15   9.5 

55  31.9 

L       N. 

23 

U 

7  58.85 

3.093 

16   425.47 

135.77 

2437   2.2 

478.0 

68.84 

15   4.7 

55  14.4 

L       N. 

23 

L 

2024.19 

3. 139 

16  31  48.01 

X37-94 

-26   2  52.1 

-  379.5 

69-38 

15   0.5 

5458.9 

L       N. 

[Bph  13] 
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AT  TRANSIT  OF  MOON'S  CENTER  OVER  THE  MERIDIAN  OF  WASHINGTON. 


Date. 

■ 

e 

0 

n 

c 

1 
0 

Mean 
Time  of 
Transit. 

Dift. 
for  I 
Hour 

of 
Long, 

Right 

Ascension 

of 

Center. 

Diff. 

for  I 
Hour 

of 
Long. 

Geocentric 
Declination 
of   . 
Center. 

Diff. 
for  I 
Hour 

of 
Long. 

Sid. 

Time 

of 
Semid. 

Pass- 
ing Me- 
ridian. 

Geocen- 
tric 
Semidi- 

ameter. 

Equa- 
torial 
Hori- 
zontal 
Parallax. 

BriEht 
LimoB. 

h     m 

m 

h    m     s 

B 

0     t      tf 

n 

B 

•           »# 

»      f 

July  23 

L 

2024.19 

2.X29 

16  31  48.01 

137.94 

-26    2  52. 1 

-  379.5 

69.38 

15    0.5 

54  58.9 

I.       N. 

24 

U 

849.91 

2-I37 

16  59  33-95 

139.64 

27    828.6 

a75.9 

69-79 

14  56.8 

5445.3 

I.       N.  S. 

24 

L 

21  15.91 

a.  175 

172736.71 

140.71 

27  52  59.5 

Z68.8 

70.03 

1453-5 

54  33.4 

I.       N.  S, 

25 

U 

9  42.05 

2. 180 

17  55  47.68 

X4Z.OO 

28  15  52.8 

-    59.9 

70.07 

1450.8 

5423-4 

I.            S. 

25 

L 

22    8.17 

2.171 

18  23  57.03 

140.43 

-28  z6  59.3 

+    48.7 

69.89 

14  48.5 

54  15.0 

I.            S. 

26 

U 

10  34.08 

a.  147 

18  51  54-56 

139.04 

37  56  34.2 

155.1 

69.50 

14  46.7 

54    8.4 

I.            S. 

26 

L 

22  59*64 

3.IIX 

19  19  30.60 

136.88 

27  15  16.8 

a57.3 

68.92 

1445.3 

54    3.3 

I.          s. 

27 

U 

IX  24.71 

2.065 

19  46  36.96 

134.10 

26  14   7.8 

353.3 

68.18 

1444.4 

53  59-7 

I.          s. 

27 

L 

23  49-18 

3.012 

2013    7.36 

130.91 

-24  54  25.2 

+  44a. 4 

67.32 

14  43.8 

53  57-7 

I.          s. 

28 

U 

12  12.98 

1.955 

ao  38  57-91 

137.50 

23  17  39.6 

523.8 

66.40 

14  43.6 

53  56.9 

/.  II.      s. 

29 

L 

036.10 

X.898 

21    4   7.05 

X24.O5 

21  25  28.8 

396.7 

65-47 

X4  43.8 

53  57-7 

XL  N.  S. 

29 

U 

1258.54 

1.843 

21  28  35.43 

iaO.73 

191934.1 

661.0 

64.58 

X444.4 

54    0.0 

II.  N.  S. 

30 

L 

I  20.35 

x.79» 

21  52  25.56 

117.69 

-X7    I  36.2 

+  717.2 

63.75 

M  45.4 

54    3-6 

II.  N.  5. 

30 

U 

1341-58 

1.748 

22  15  41.55 

115.04 

.  ^4  33  13-8 

765.2 

63-04 

14  46.8 

54    8.9 

II.  N. 

31 

L 

2    2.34 

1.713 

22  38  28.76 

XX2.91 

II  56    Z.4 

805.6 

62.45 

1448.7 

54  15-6 

II.  N. 

31 

U 

14  22.73 

1.686 

23   053.53 

111.33 

911  28.8 

838.6 

62.03 

1450.9 

54  23.9 

II.  N. 

Aug.    I 

L 

2  42.86 

Z.67Z 

2323   2.95 

110,37 

-  6  21    2.8 

+  864.5 

61.78 

1453.6 

54  34-0 

II.  N. 

I 

U 

15    2.86 

Z.66S 

2345   4-75 

ixao7 

326    7.0 

883.6 

61.73 

14  56.9 

54  45-9 

II.  N. 

2 

L 

3  22.88 

X.67S 

0   7    7.27 

110.48 

-  0  28    3.7 

895.8 

61.89 

15    0.6 

54  59-5 

II.  N. 

2 

U 

1543-05 

Z.692 

029  19.29 

z  1 1.65 

■*"  2  31  43.5 

900.9 

62.26 

15    4.9 

55  ^5-1 

II.  N. 

3 

L 

4    3-54 

1.725 

0  51  50.13 

ZI3.69 

■»■  5  31 47.6 

+  898.5 

62.85 

15   9.6 

55  32.5 

II.  N. 

3 

U 

16  24.50 

1.771 

1 14  49.62 

1x6.43 

8  30  34-9 

888.0 

63.66 

15  14-9 

55  51.8 

II.  N. 

4 

L 

446.10 

Z.832 

X  38  27.87 

130. 10 

ZI  2621.8 

868.3 

64.71 

15  20.7 

56  13.0 

II.  N. 

4 

U 

^7   8.53 

X.908 

2   255.30 

124.64 

14  17  Z0.9 

838.0 

65-98 

1527.0 

5636.1 

11.  N. 

5 

L 

5  31-95 

1.997 

2  28  22.39 

130.03 

+17    046.7 

+  795.7 

67.44 

15  33-7 

57   0.7 

II.  N. 

5 

U 

17  56.52 

3.100 

2  54  59.02 

136.21 

X9  34  33-6 

739.5 

69.08 

15  40.7 

57  26.7 

II.  N. 

6 

L 

6  22.39 

2.213 

3  22  53.80 

143.02 

21  55  32.3 

667.4 

70.84 

Z548.1 

57  53.9 

II.  N. 

6 

U 

1849.66 

a.  333 

3  52  12.96 

Z5O.2I 

24    0  20.6 

577.5 

72.66 

1555-7 

58  21.8 

II.  N. 

7 

L 

7  18.38 

a.453 

4  22  58.98 

157.41 

^S  45  17-8 

+  468.8 

74-43 

16    3.4 

58  49.9 

II.  N. 

7 

U 

19  48.49 

3.564 

4  55    8.92 

Z64.IO 

27    634.6 

341.0 

76.04 

16  II.O 

59  17.6 

II.  N. 

8 

L 

8  19.84 

2.657 

5  28  33-29 

169.71 

28    028.7 

195*4 

77.35 

16  Z8.2 

5944.2 

II.      S. 

8 

U 

20  52.15 

a.7«3 

6   255.53 

173.66 

28  23  48.3 

+    35.9 

78.25 

16  25.0 

60   9.1 

II.      S. 

9 

L 

9  25-05 

a.753 

6  37  52.89 

175.5a 

■H28  Z4  16.3 

—  133.  X 

78.65 

16  3Z.0 

6031.2 

11.      S. 

9 

U 

2Z  58.09 

a-747 

71258.93 

175.10 

27  30  52.2 

301.5 

78.52 

Z636.Z 

6050.0 

II.      S. 

xo 

L 

10  30.82 

2.704 

7  47  46.92 

X72.56 

26  Z4    4.7 

464.7 

77.90 

Z640.Z 

61    4.6 

II,      S. 

10 

U 

23    2.88 

2.634 

8  21  53.58 

X68.3O 

24  25  49-3 

613.  Z 

76.86 

1642.8 

61  14.5 

II.      S. 

ZI 

L 

"  33.95 

a.  544 

855    1.54 

162.88 

4-22   9  z6.i 

-  747.0 

75.55 

16  44.1 

61  19.3 

12 

U 

0    3.88 

a.  444 

927   0.54 

I56f40 

19  28  27.9 

857.3 

74.08 

X6  44.0 

61 18.7 

12 

L 

12  32.61 

a.344 

9  57  47.21 

X50.90 

z6  27  56.2 

944*1 

72.60 

1642.3 

6x  12.7 

13 

U 

I    0.17 

2.25X 

10  27  23.71 

I45.a6 

Z3  12  20.8 

1007*9 

7Z.Z9 

16  39.3 

6i    1.7 

13 

L 

13  26.67 

2.Z68 

10  55  56.29 

140.29 

f  94615.3 

-1049.4 

69-93 

16  35.0 

6045.8 

I.       N. 

14 

U 

z  52.26 

2.099 

112333-83 

Z36.ZZ 

6  Z3  55.3 

1070.6 

68.87 

1629.5 

6025.6 

I.      N. 

14 

L 

X4  17.10 

a.044 

iz  50  26.58 

132.82 

+  2  39  13.4 

1073.4 

68.03 

X623.1 

60    2.1 

L      N. 

15 

U 

2  41.37 

3.004 

Z2  z6  45.41 

130.46 

-  0  54  22.2 

1060.0 

67.43 

z6  16.0 

59  35.9 

I.      N. 

15 

L 

15    5.26 

1.980 

Z2  42  41.10 

128.96 

-  4  23  47.8 
[Bph  12] 

—1033.1 

67.06 

z6   8.3 

59   7-8 

I.      N. 
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Date. 

• 

c 
0 

m 
c 

s 

■3 

u 

Mean 
Time  of 
Transit. 

Diff. 
for  I 
Hour 

of 
Long. 

m 

Right 

Ascension 

of 

Center. 

Diff. 
for  I 
Hour 

of 
Long. 

Geocentric 

Declination 

of 

Center. 

Diff. 
for  I 
Hour 

of 
Long. 

Sid. 

Time 

of 
Semid. 

Pass- 
ing Me- 
ridian. 

Geocen- 
tric 
Semidi- 
ameter. 

Equa- 
torial 
Hori- 
zontal 
Parallax. 

Brigbt 
Liinha. 

h      m 

b    m      s 

s 

Of           w 

w 

8 

m 

•        n 

Aug.  15 

L 

15    5.26 

T.980 

12  42  41.10 

128.96 

-  4  23  47.8 

—1032.x 

67.06 

i6   8.3 

59   7.8 

I.       N. 

16 

U 

3  28.94 

1.969 

138  23.96 

128.30 

7  46  21. 1 

991.5 

66.90 

16    0.3 

5838.5 

I.       N. 

16 

L 

1552.57 

1.970 

1334    3.58 

128.41 

10  59  39.6 

939.8 

66.97 

15  52.2 

58   8.8 

I.       N. 

17 

U 

4  16.28 

X.984 

135948-54 

129.19 

14    I  36.2 

878.1 

67.21 

15  44.2 

5739.3 

I.       N. 

17 

L 

16  40.20 

2.006 

14  2546.18 

130.51 

-16  50  16.7 

—  807.2 

67.58 

1536.4 

5710.7 

I.       N. 

18 

U 

5    4-44 

2.034 

1452    2.32 

132.25 

19  23  57.2 

72B.O 

68.07 

1528.9 

5643.3 

I.       N. 

18 

L 

17  29.04 

2.067 

15  18  41.05 

X34-«4 

21  41    2.9 

641.4 

68.62 

15  21.8 

56  17.4 

I.       N. 

19 

U 

554-06 

2.Z02 

15  45  44.36 

136.31 

2340   7.7 

548.1 

69.15 

15  X5.3 

55  53.5 

I.       N. 

19 

L 

18  19.48 

XI34 

16  13  11.98 

138.25 

-25  19  54.7 

-  448.9 

69.65 

15    9.4 

55  31.7 

I.       N. 

20 

U 

6  45*26 

2.Z61 

16  41    X.18 

139.87 

26  39  19. 1 

344.6 

70.06 

15    4.1 

55  12.3 

I.       N. 

20 

L 

19  11.31 

2.180 

17    9    6.98 

140.99 

27  37  29.7 

2361.6 

70.33 

1459.4 

54  55.2 

I.       N. 

21 

U 

7  37-52 

2.187 

17  37  22.28 

MX.44 

28  13  53.5 

IS6.9 

70.42 

M  55.4 

54  40.5 

I.       JV.  S. 

21 

L 

20    3-75 

2.Z82 

18    538.52 

141.13 

-28  28  17.0 

—    17.0 

70.31 

14  52.1 

54  28.2 

I.           S. 

22 

U 

829.84 

2.164 

183346.35 

140.04 

28  20  48.2 

+    9«.4 

69.99 

1449.4 

54  18.3 

I.           S. 

22 

L 

20  55.63 

2.134 

19    I  36.61 

138.22 

27  51  57-2 

196.4 

69.48 

H47.3 

54  10.5 

I.           S. 

23 

U 

921.00 

2.093 

19  29    1. 01 

135.76 

27    234.3 

a96.5 

68.80 

14  45.8 

54    5.0 

I.           S. 

23 

L 

21  45.82 

«.<H4 

19  55  52.86 

132.82 

-25  53  46.6 

+  390.4 

67.99 

14  44.8 

54    1-5 

I.           S. 

24 

U 

10  10.03 

1.990 

20  22    7.48 

129.58 

24  26  55.6 

476.9 

67.10 

14  44.4 

53  59-8 

I.           S. 

24 

L 

22  33-57 

1.934 

2047  42.32 

126.23 

224331.3 

555.8 

66.16 

1444-4 

54    0.0 

I.           S. 

25 

U 

10  56.45 

1.879 

21  12  36.99 

122.92 

2045    9-7 

626.4 

65.24 

14  44.9 

54    1-7 

I.           S. 

25 

L 

23  18.69 

1.827 

21  36  52.96 

119.80 

-18  33  29.4 

+  688.9 

64.36 

14  45.8 

54    5.0 

I.           S. 

26 

U 

1140.33 

X.781 

22    033.35 

117.00 

16  10   8.8 

743.a 

63-57 

14  47-1 

54    9.7 

I.         s. 

27 

L 

0    1.45 

1.741 

22  23  42.59 

114.63 

13  36  44.7 

789.4 

62.90 

1448.7 

5415.8 

/.  II.      s. 

27 

U 

12  22.15 

X.710 

224626.15 

112.74 

105452.3 

618.0 

62.37 

14  50.7 

5423.1 

11.  A'.  S. 

28 

L 

0  42.53 

1.688 

23    8  50.29 

111.40 

-8    6   4.1 

+  858.9 

61.99 

14  53.0 

54  31.5 

11.  N.  S. 

28 

U 

13    2.69 

X.675 

2331    1.97 

110.66 

511  50.8 

882.  2 

61.80 

14  55.6 

54  4».2 

II.  N. 

29 

L 

I  22.78 

1.674 

2353   8.62 

110^56 

-  21342.9 

897.8 

61.79 

14  58.6 

54  51.9 

II.  N. 

29 

U 

1342.91 

1.684 

0  15  18.13 

111.15 

+•  04649.0 

906.1 

61.98 

15    1.8 

55    3.9 

II.  N. 

30 

L 

2    3-23 

1.705 

0  37  38.87 

112.44 

f  3  48  12.2 

+  906.4 

62.38 

15    5-4 

55  «7.o 

II.  N. 

30 

U 

14  23.88 

1.739 

I    0  19.50 

"4.47 

6  48  49-7 

898.3 

62.99 

15    9.3 

55  3X.3 

II.  N. 

31  L 

2  45.01 

1.785 

I  23  29.03 

117.26 

946  58.2 

881.5 

63.81 

X5I3-5 

5546.8 

11.  N. 

31  ;u 

15    6.77 

1.844 

I  47  16.69 

iao.82 

12  40  45.7 

854.7 

64.84    15  18. 1 

56    3.5 

ILN. 

Sept.  I  ,L 

32932 

Z.916 

2  II  51.76 

125*16 

■I-1528   8.7 

+  8X7.2 

66.06    1522.9 

5621.3 

II.  N. 

^u 

1552.81      3.0Ox| 

2  37  23.21 

130.21 

t8    649.8 

767.5 

67.4S    15  28.1 

5640.4 

II.  N. 

2  L 

4  17-37 

2.095 

3    359-23 

135.90 

20  34  16. 1 

704.4 

68.99 

1533.6 

57    0.7 

ILN. 

2 

u 

1643.12 

2.197 

33146.56 

142.06 

22  47  38.3 

626.6 

70.62 

15  39.4 

57  22.0 

ILN. 

3 

L 

5  10.12 

2.S04 

4   049.43 

148.44 

+•24  43  52.3 

+  5S«.9 

72.26 

1545.4 

57  44-0 

ILN. 

3 

U 

17  38.39 

2.407 

431    8.48 

154.68 

261943.3 

4«3.o 

73.83 

15  51.7 

58    6.8 

ILN. 

4 

L 

6    7.86 

2.502 

5    2  39.67 

160.36 

27  31  56.7 

996.8 

75.23    1558.0 

58  30.0 

ILN. 

4U 

1838.37 

a.  579 

5  35  13.50 

165.03 

28  17  28.5 

156.3 

76.36  |i6    4.3 

5853.1 

ILN, 

5L 

7    9-67 

2.633 

6   8  34.92 

168.25 

f28  33  45.2 

+      4.9 

77.11   16  10.4  1  5915.7 

IL       S. 

sU 

1941.44 

2.656 

64224.34 

169.68 

28  19   0. 1 

-  153. I 

77.42  16 16.4 !  59  37.4 

IL       S. 

6,L 

813-30 

2.649 

7  16  19.75 

169.24 

27  32  28.3 

31X.9 

77.29  16  21.8 

59  57.4 

IL       S. 

6  U 

20  44.90 

a.613 

74959.26 

167.08 

261435.5 

465.6 

76.74  1626.6 

60  15.0 

IL       S. 

7 

Ll 

915.92 

«.554 

823    3.98 

163.50 

^-24  26  56.3 

-608.7 

75.84 

1630^6 

6029.8 

II.       S. 
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1 

Sid. 

Date. 

■ 

c 
0 
•a 

(4 

C 

1 

9 

u 

Mean 
Time  of 
Transit. 

Diff. 
for  I 
Hour 

of 
Long, 

m 

Right 

Ascension 

of 

Center. 

Diff. 
for  I 
Hour 

of 
Long. 

Geocentric 

Declination 

of 

Center. 

Diff. 
for  I 
Hour 

of 
Long. 

Time 

of 
Semid. 

Pass- 
ing: Me- 
ridian. 

Geocen- 
tric 
Seinidi- 
ameter. 

Equa- 
torial 
Hori- 
zontal 
Parallax. 

Bright 
Limbs. 

h     m 

h    in     8 

8 

0           *            M 

f* 

8 

«             H 

*           H 

Sept.  7  L 

915.92 

■•554 

823    3.98 

163.50 

4.242656.3 

-608.7 

75.84 

16  30.6 

6029.8 

II. 

S. 

7U 

21  46.13 

a-479 

8  55  19.79 

X59.00 

22  12     5.8 

736.8 

74.71    1633.7 

6041.2 

II. 

S. 

8,L 

1015.39 

a.  397 

9  26  38.27 

154.03 

19  33  24-9 

846.6 

73.46  16  35-8 

6048.6 

II. 

S. 

8^U 

22  43.65 

2.313 

9  56  56.61 

149.04 

16  34  45.0 

936.5 

72.19 

16  36.6 

6051.6 

II. 

s. 

9 

L 

II  10.93 

a.  336 

1026  16.60 

144.37 

4-1320  12.9 

-X005.3 

70.99 

16  36.1 

6050.0 

9:U 

23  37-34 

a.  167 

105443.64 

140.25 

9  53  59-2 

1053.5 

69.92 

16  34.4 

60   43.7 

10  L 

12    3.00 

a.iii 

ZI  22  25.47 

136.85 

620    9.0 

xn8x.6 

69.03 

16  31.5 

6033.0 

II 

U 

0  28.05 

a.068 

II  4931.28 

i34.a5 

■f  2  42  36.7 

X090.9 

68.35 

16  27.4 

60    17.9 

11  L 

Z2  52.67 

2.038 

12  z6  za83 

X3a.48 

~  0  54  57.9 

— X082.4 

67.90 

1622.3 

5959.1 

12  U 

z  Z7.02 

2.022 

12  42  33.98 

X3X.51 

4  29  Z2.4 

1057.5 

67-67 

16  16.2 

59  37-0 

N. 

12  L 

1 

Z34Z.26 

2.019 

13   850.25 

131.30 

7  57    0.4 

XOX8.0 

67.64 

16    9.4 

59  12.0 

N. 

13  U 

2     5.52 

a.027 

1335    8-32 

131.79 

"  15  33.2 

965.2 

67.80 

16     2.2 

5845-3 

N. 

13  L 

Z4  29.94 

a.<HS 

14    135-91 

132.88 

-14  22  17.8 

—  900.2 

68.12 

1554.5 

58  17.3 

N. 

14  iU 

2  54-63 

2.070 

14  28  19.38 

134.42 

17  14  56.3 

824.4 

68.56 

15  46.7 

5748.8 

N. 

14 

L 

15  19-65 

2.X01 

145523.33 

X36.27 

19  51  25.6 

738.9 

69.08 

1539.0 

5720.5 

N. 

.sU 

345-06 

a.134 

15  22  50.47 

X38.a6 

22   956.4 

644.8 

69.63 

15  31.5 

56  52.8 

N. 

.s'l 

16  10.87 

2.166 

155041.20 

X40.X7 

-24    854.7 

-  543.6 

70.16 

1524.3 

5626.3 

N. 

X6 

U 

4  37-03 

2.193 

16  18  53.48 

X41.82 

2547    2.3 

436.7 

70.61 

15  17.5 

56    1.5 

N. 

z6 

L 

17    3-48 

2.213 

16  47  22.86 

142.99 

27    319.5 

325.6 

70.93 

1511.3 

55  38.6 

N. 

17 

U 

530.X0 

2.222 

17  16    2.72 

143.54 

2757    6.3 

2X2.0 

71.08 

15    5.7 

55  «8.o 

N. 

17 

L 

1756.76 

2.219 

17  44  44-70 

143.34 

-2828    5.1 

-     97.3 

71.03  15    0.8 

55   0.0 

N. 

z8 

U 

6  23.29 

2.202 

z8  13  19.64 

142.35 

28  36  21.4 

4-    X4.8 

70.77  1456.5 

54  44.5 

S. 

z8 

L 

1849.55 

2.173 

18  41  38.14 

X40.60 

28  22  22.8 

124.3 

70.30  14  53.0 

54  31.6 

S. 

19  U 

7  15-40 

2.133 

19   9  31-55 

X38.20 

27  46  57.6 

299.0 

69.66  14  50.2 

5421.4 

s. 

19  L 

19  40.72 

2.084 

19  36  52.77 

135.27 

-26  51  10.9 

+327.7 

68.87:1448.2 

54«3.9 

s. 

20  U 

8    5.41 

2.030 

20    3  36.64 

X  32.00 

25  36  21.2 

419.4 

67-97  1 1446.9 

54    9.0 

s. 

20  'L 

20  29.43 

1.973 

202940.14 

128.57 

24    3  55-7 

503.6 

67.01 

14  46.2 

54   6.6 

s. 

2Z 

U 

8  52.77 

Z.916 

2055    2.42 

125.16 

22  15  27.1 

579.9 

66.05 

14  46.2 

54   6.5 

s. 

21 

L 

2Z  15.43 

1.862 

211944.57 

X2X.9f 

-20  12  29.5 

+  648.3 

65.13 

14  46.8 

54    8.6 

s. 

22 

U 

9  37»48 

X.813 

214349.36lxx8.95 

17  56  37-4 

709.x 

64.27 

14  47.9 

54  12.7 

s. 

22   L 

2Z  58.98 

1.771 

22    7  20.98    1x6.39 

15  29  24.0 

76X9 

63.52 

1449-5 

54  18.6 

s. 

23  U 

10  20.01 

1.736 

22  30  24.61  - 114.30 

12  52  20.9 

807.3 

62.90 

14  51.6 

54  26.2 

s. 

23 

L 

22  40.68 

1.710 

2253    6.33    112.75 

~io   6  58.4 

+  845.2 

62.44 

14  54.0 

54  35.2 

s. 

24   U 

zi    1.09 

1.694 

23  15  32.81    X11.77 

7  14  46.4 

875.5 

62.14 

14  56.8 

54  45.5 

s. 

24  L 

23  21.37 

X.6B8 

233751.26   XX1.43 

4  17  15.3 

898.3 

62.02 

14  59-9 

54  56.9 

s. 

25   U 

ZZ4Z.65 

1.693 

0   0   9.26 

IXZ.70 

-  I  15  57-5 

913.3 

62.10 

15    3.3 

55   9.2 

I.//.  N.  S. 

26   L 

0   2.04 

1.709 

0  22  34.78 

112.68 

f  14731.1 

+  9x9.9 

62.38 

15   6.8 

55  22.2 

II. 

.N.  5'. 

26 

U 

12  22.71 

t.736 

0  45  16.08 

114.33 

4  51  29.0 

918. 1 

62.86 

15  10.5 

55  35.9 

II. 

N. 

27 

L 

043-77 

1.776 

I    821.61 

X  16.72 

7  54   8.1 

906.7 

63.54 

15  14-4 

5550.0 

II. 

N. 

27 

U 

X3   5-38 

Z.838 

I  31  59-99 

X  19.82 

lo  53  31.8 

885.4 

64.42 

15  18.3 

56   4-5 

II. 

N. 

28    L 

127.68 

X.891 

I  56  19.82 

123.63 

4-134732.4 

+  852.7 

65.50 

15  22.4 

56  19.5 

11. 

N. 

28    U 

13  50.80 

1.965 

22x29.39 

128.09 

Z63351.1 

808.3 

66.74 

15  26.6 

5634.7 

II. 

N. 

29   L 

2  Z4.88 

a.049 

2  47  36.29 

133.14 

19   956.0 

750.3 

68.12 

15  30.8 

56  50.2 

11. 

N. 

29 

u 

14  40.0Z 

2.X4X 

3  M  46.77 

138.66 

2133    2.9 

678.3 

69.60 

15  35-1 

57    5.9 

II. 

N. 

30 

L 

3   6.27 

a.236 

3  43    5-04 

144.41 

f23  40  17.0 

+  591.4 

71.12 

15  39-4 

57  21.7 

II. 

N. 

[Eph  xa] 
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MOON-CULMINATIONS,  1912. 


AT  TRANSIT  OF  MOON'S  CENTER  OVER  THE  MERIDIAN  OF  WASHINGTON. 


Date. 

• 

s 

a' 

s 
J 

Mean 
Time  of 
Transit. 

DifiE. 
for  X 
Hour 

of 
Long. 

3 

m 

h      m 

Sep.  30 

L 

3    6.27 

3,236 

30 

U 

15  33-68 

a.331 

Oct.    I 

L 

4    2.19 

a.419 

X 

U 

16  3X.68 

a-493 

2 

L 

5    1-95 

a- 547 

2 

U 

17  32.72 

a-377 

3 

L 

6    3.67 

a.  580 

3 

U 

18  34-51 

a.  556 

4 

L 

7    4-94 

a.309 

4 

U 

1934.69 

«-447 

5 

L 

8    3.62 

a.  374 

5 

U 

20  31.67 

2.399 

6 

L 

8  58.82 

a.  327 

6 

U 

21  25.14 

2. 161 

7 

L 

9  50.74 

2.106 

7 

U 

22  15.74 

3.064 

8 

L 

1040.31 

2,033 

8 

U 

23    4-59 

2.0x7 

9 

L 

XX  28.76 

2.013 

9 

U 

23  52.95 

2.03Z 

10 

L 

12  17.32 

8.041 

XI 

U 

0  4X.97 

3.069 

ii 

L 

X3   7.00 

3,104 

22 

U 

X  32.49 

8.143 

12 

L 

13  58.44 

8. 183 

13 

U 

224.86 

3.8X9 

13 

L 

14  51.64 

3.347 

14 

U 

3  18-74 

3.865 

14 

L 

15  45-97 

8.870 

15 

U 

4  13.X6 

3.3S9 

15 

L 

1640.13 

3.334 

16 

U 

5   6.72 

3.195 

x6 

L 

17  32.78 

8.145 

17 

U 

5  58.18 

8.088 

17 

L 

x8  22.87 

8.026 

18 

U 

6  46.80 

1.963 

x8 

L 

19x0.00 

X.903 

19 

U 

7  3«-49 

1.847 

19 

L 

19  54*35 

1-797 

20 

U 

8x5.66 

1.756 

20 

L 

20  36.54 

1.734 

21 

U 

857.09 

1-703 

21 

L 

21  X7.45 

X.691 

22 

U 

9  37-74 

1.693 

22 

L 

2X  58.  XO 

1.704 

Right 

Ascension 

of 

Center. 


h   m      8 

3  43    5-04 

4  12  32.30 

4  43    5-8i 

5  14  38.26 

5  46  57-52 
6x947.35 

6  52  48.72 

7  25  42.22 

7  58  X0.24 

8  29  58.59 

9  057.69 

9  31    3.16 

10  o  15.01 
10  28  36.92 
XO  56x5.15 
XX  23  17.85 

n  49  54.13 
X2  16  X3.56 
X2  42  25.66 

13  839.56 

1335    3-62 

14  X  45.04 
14  28  49.58 
14  56  2X.06 

J5  24  2X.00 

155248-32 

x6  21  39  X7 

16  50  47.07 

1720   3.23 

17  49  17-38 
x8  x8  X8.61 
x8  46  56.62 

19 15    2-45 

19  42  29.28 

20  9  12,76 
20  35  X  x,o6 

2X  024.7X 
2X  2456.16 
2X  48  49.58 
22  12  xa28 

2235   4-6o 

22  57  39.48 
2320  2.44 

23  42  2X.47 

o   4  44-75 


Diff. 

for  I 
Hour 

of 
Long. 


8 
144.41 
150. 10 

155.37 
159.85 

163. 13 
164.90 
Z65.O5 
163.61 

160.83 
157.06 
153.71 
148.19 

143.84 
139.90 
136.58 
134.00 

138.16 
131.18 
130.96 
131-47 
133.64 

134.35 
136,47 

138.80 

141,16 

143.33 
145-05 
146.13 

146.40 
145.78 
144.38 
141.94 

138.94 
135-47 
131.75 
127.98 

134*34 
180W97 
X  18.00 

115.5a 

113.61 

1X8.  so 

IZX.6X 
111.64 

113.36 


Geocentric 

Declination 

of 

Center. 


-♦•23  40  17.0 

25  28  36.4 

26  55    0.6 

27  56  40.0 

+2831    9.3 

28  36  4X.3 
28  X 2  X7.O 

27  x754.x 

■•^5  54  30-4 
24  3  54-7 
21  48  35-7 
191133-3 

■I-16  x6    5.9 

13  542.3 

9  43  53-9 
6  X4  ii.x 

■f  2  40    I.  X 

-  o  55  X4.7 
4  28  22.1 
756x3.9 

-IX  X5  5X.2 

14  24  24.8 
17  19  15.9 

19  57  58.4 

-22  x8  20.4 

24  18  28.3 

25  56  49.0 

27  X2  14.3 

-28  4  3.2 
2832    3,8 

28  36  33.0 
28  18  14.2 

-27  38  X2.7 

26  37  5a  5 
25  18  40.4 
23  42  20.4 

'2X  50  29.2 

19  44  43-6 
X7  26  36.7 

14  57  37-6 

-X2  X9  XX.5 

9  32  40.5 
63927.x 

34055-3 

-  o  38  32.0 
[Bph  xal 


DifiE. 
for  I 
Hour 

of 
Long. 


Sid. 
Time 

of 

Semid. 

Pass 

ing  Me- 

riaian. 


+  591.4 
489.3 
37a.3 
843.3 

+  101.  X 

-  46.8 
i97.a 
345.4 

-486.8 
6i6b9 
733-5 
834-1 

-  917-5 
983.4 

1031.6 
1063.5 

—1076.3 
1073.6 
1054.9 

1081.1 

-97a.7 
910.7 
835.8 

749-4 

-  653.6 

547-3 
435.a 

318.5 

■  X99-4 

-  8a8 

•    35-4 
147-0 

+  858.3 

35o-a 
44<^i 
588.1 

+  595-3 
661.0 
718.9 
769.7 

4-  81S.5 
850.5 
880.5 

909.9 

-t-  919*1 


8 
7X.X2 

72*60 

73-95 
75.07 

75-89 

76.33 
76.37 

76.02 

75-32 
74-38 
73.27 
72.10 

70.96 
69.92 
69,02 
68.31 

67.81 

67-53 
67.46 

67.60 

67.91 
68.38 
68.95 

69-59 

70.24 
70.83 

71-31 
71.62 

71.72 
7X.6o 
71.24 
70.66 

69.89 
68.99 
68.00 
66.97 

65.97 
65.02 
64.  x6 

63-44 

62.87 
62.45 
62.22 
62.  X9 

62.36 


Geocen- 
tric 
Semidi- 
ameter. 


539.4 

5  43-7 
548-1 
552.5 

556.8 

6  x.x 
6  5.2 
6   9.2 

6x2.8 
6  x6.x 
6x8.9 
62X.1 

622.6 
623.3 
623.1 
622.1 

620.x 
6x7.2 

613-5 
6    8.9 

6    3.6 

57-7 
51-3 
44-7 

38.0 
31.2 
24.6 
18.2 

X2.2 

6.8 

2.0 

57-8 

54-3 
51-5 
49-5 

48-3 

47-8 
48.1 
49.0 
50.7 

53-0 
55.8 

59-1 
a.9 

7,0 


Eqaa- 
toriai 
Hori- 
xontal 
Parallax. 


57  21.7 
57  37-6 

57  53.7 

58  9.8 

58  25.8 

58  41-5 
5856.6 

5911.1 

59  24.5 
5936.5 

59  46.7 
5954.8 

60  0.2 
60  2.8 
60  2.3 
5958.4 

59  51-2 
59  40.6 
5926.8 
59  10.0 

5850.5 
5828.9 

58   5-6 

57  41-3 

57  16.5 
56  51.6 
56  27.3 
56    4-0 

5542-1 
5522.1 

55   4-4 

5449.0 

5436.x 
54  26.0 
54  X8.7 
5414-2 

54  12.5 
54  13-4 
54  17-0 
5423-1 

54  31-4 
54  41-8 

54  54-0 

55  7-9 

5523.x 


Bricht 

LtlBO^ 


II.  N. 
II.  N. 
II.  K. 
ILN. 

II.  N. 
II.       S. 
IL       S. 
II.       S. 


II. 
II. 
II. 
II. 

II. 
II. 
II. 
IL 

IL 


S. 
S. 
S. 
S. 

S. 
S. 
S. 
S. 

& 


N. 
N. 

N. 

N. 
N. 

N. 

N. 
N. 
N. 


I. 


S. 
S. 

s. 
s. 
s. 

s. 
s. 
s 
s. 

s. 
s. 
s. 
s. 

s. 
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AT  TRANSIT  OF  MOON'S  CENTER  OVER  THE  MERIDIAN  OF  WASHINGTON. 


Date. 

1 

e 

1 

0 
0 

Mean 
Time  of 
Transit 

Diff. 
for  X 
Hour 

of 
Long. 

Right 

Ascension 

of 

Center. 

Diff. 

fori 

Hoar 

of 
Long. 

Geocentric 

Declination 

of 

Center. 

Diff. 
for  X 
Honr 

of 
Long. 

Sid. 
Time 

of 
Semid. 
Pass- 
ing Me- 
ridiaa 

Geocen- 
tric 
Semidi- 
ameter. 

Equa- 
torial 
Hori- 
sontal 
Parallax, 

Bright 
Limbs. 

h     m 

m 

h   m     s 

8 

0     »      If 

M 

8 

'      •• 

/      ft 

Oct.  23 

u 

10  Z8.67 

Z.738 

0  27  20.85 

113.79 

■1-  226    9.5 

+  996.4 

62.74 

15  "-5 

55  39-3 

I.         s. 

23 

L 

22  39.6Z 

X.763 

05018.58 

1x5.96 

5  31  27.0 

934.9 

63.33 

Z5  z6.z 

5556.2 

I.         s. 

24 

U 

II    Z.05 

x.Sia 

z  1346.88 

XX8.88 

8  35  27.9 

913-5 

64-13 

Z5  20.8 

56  Z3.6 

I.         s. 

24 

L 

23  23.Z5 

1.873 

I  37  54.73 

iaa.55 

zz  36   6.0 

890.9 

65.14 

1525.6 

56  31-2 

I.      N.  S. 

25 

U 

1146.05 

X.946 

2    2  50.91 

xa6.94 

^-I4  3I    0.7 

+  856.0 

66.33 

1530.4 

5648.7 

I.  II.  N.  5. 

26 

L 

0   9.89 

3*039 

2  28  43.57 

131.95 

17  17  34.9 

807.3 

67.68 

15  35.0 

57    5-6 

II.  N. 

26 

U 

12  34.79 

3.131 

2  55  39.71 

137.48 

19  52  55.8 

743.6 

69.Z4 

1539-4 

572Z.9 

II.  N. 

27 

L 

I     0.82 

3.318 

32344-35 

143.33 

22  13  57.3 

663.9 

70.66 

15  43.7 

57  37.5 

II.  N. 

27 

U 

13  28.03 

3.3x6 

3  52  59.61 

149.19 

■1-24  Z7  24.2 

+  567.8 

72.  z8 

1547.6 

57  52.1 

II.  N. 

28 

L 

z  56.38 

3.408 

4  23  23-71 

154.7a 

25  59  59-6 

455.S 

73.59 

1551-3 

58    5.6 

II.  N. 

28 

U 

14  25.77 

3.487 

4545O.ZO 

159.50 

27  z8  36.9 

3*8.5 

74.81 

15  54-7 

58  17-9 

II.  N. 

29 

L 

2  56.00 

a.  547 

527    7.04 

X63.08 

28  10  34.2 

189.5 

75.71 

«5  57-7 

5829.1 

II.  N. 

29 

U 

1526.80 

3.381 

5  59  58.16 

165.15 

■1-28  33  48.8 

+    43.1 

76.25 

z6   0.5 

5839-1 

II.  N. 

30 

L 

3  57-84 

3.587 

633    3.86 

165.49 

28  27  Z0.6 

—  108.7 

76.37 

16   2.9 

58  47.9 

II.  N.  S. 

30 

U 

16  28.77 

3.564 

7    6    3.36 

164.14 

27  50  29.4 

357.6 

76.07 

16   4.9 

58  55-5 

II.      S. 

31 

L 

4  59-28 

3.5x7 

7  38  37-35 

x6x.3i 

26  44  35.7 

399.9 

75.40 

16   6.7 

59    1.9 

II.      S. 

31 

U 

17  29.IZ 

3.451 

8  zo  30.05 

157.33 

■»^5ii  13-5 

-  531.7 

74«44 

16   8.2 

59   7.3 

II.       S. 

Nov.  I 

L 

5  58.07 

a.374 

8  41  30.56 

153.68 

23  Z248.1 

650b  1 

73.31 

x6   9.3 

59ZZ.5 

II.      S. 

z 

U 

18  26.06 

3.393 

9  iz  33.28 

147.77 

20  52  ZZ.8 

753.3 

72.06 

16  10.1 

59  14-6 

II.       S. 

2 

L 

653.09 

3.3x3 

9  40  37-47 

143,98 

z8  Z2  32.6 

840.5 

70.83 

16  Z0.6 

59 16.4 

II.      S. 

2 

U 

19  Z9.Z9 

3.X40 

10   846.33 

138.59 

f  Z5  Z7    2.6 

—  911.8 

69.67 

16  Z0.8 

5916.9 

II.      S. 

3iJ-T 

7  44-48 

3.077 

Z036   6.Z0 

134.83 

Z2    8  52.9 

967.3 

68.66 

16  Z0.5 

59  z6.o 

II.      S. 

3;u 

20   9.09 

3.037 

zi    244.97 

131.76 

851    9.1 

1007.6 

67.83 

16   9-9 

5913-6 

II.      S. 

4L 

8  33.18 

1.990 

zz  2852.37 

139.58 

5  26  5Z.5 

1033.0 

67. 2  z 

16    8.7 

59   9-4 

II.      S. 

4U 

20  56.9Z 

1.967 

zz  54  38.29 

138.33 

+  z  58  54.9 

-1044.0 

66.8Z 

16   7.Z 

59    3-5 

11.      S. 

'h 

920.45 

1.959 

Z2  20  Z2.95 

127.69 

-  z  29  50.Z 

1041.x 

66.64 

16    5.0 

58  55-7 

II.      S. 

slU 

21  43.97 

1.964 

12  45  46.27 

137.99 

45636.3 

1034.4 

66.69 

z6   2.4 

58  46.0 

II.      S. 

6L 

10   7.62 

1.98X 

Z3ZI  27.72 

139.04 

8  18  38.4 

993.8 

66.94 

1559-2 

5834-3 

IL      S. 

22  3Z.56 

3.0XO 

13  37  25.94 

130.77 

-zz  33  Z2.6 

-949.6 

67.38 

15  55-5 

5820.9 

11.      S. 

7^, 

10  55.89 

3.048 

14    348.40 

133.06 

14  37  36.8 

893.  Z 

67.97 

1551.3 

58    5-6 

7 

u 

23  20.73 

3.093 

14  30  4Z.00 

135.76 

Z7  29  Z2.2 

83Z.6 

68.67 

Z5  46.8 

57  48.8 

8 

L 

H46.Z3 

3.141 

1458   7.59 

X38.69 

20     526.2 

738.7 

69.45 

1541-8 

57  30.8 

9 

U 

OZ2.Z2 

3*190 

1526   9.53 

14X.63 

-22  23  54.5 

-644.3 

70.19 

Z5  36.6 

57  "-6 

9 

L 

X  T 

1238.67 

3.334 

155445.19 

X44.38 

24  22  27.9 

539.8 

70.89 

15  31.2 

56  5Z.8 

zo 

u 

I     5-71 

3.369 

162349.84 

146.39 

25  59  17- 1 

4V'2 

71.45 

1525.7 

56  31.6 

I.      N. 

10 'Jb 

1333*09 

3.393 

16  53  Z5.66 

147.75 

27  Z2  58.4 

309.0 

7Z.82 

X5  2a3 

56  ZZ.6 

I.      N. 

ziU 

2     0.65 

3.399 

Z7  22  52.Z7 

14B.16 

-28    2  39.7 

—  187.6 

7Z.96 

15Z5.0 

5552.Z 

I.      N. 

zz 

U 

24  28.Z9 

3.388 

Z7  52  27.23 

147.51 

2828    2.7 

-    66.4 

7Z.82 

15   9.9 

55  33-4 

I.      N. 

Z2 

2  55.49 

3.360 

z8  2Z  48.Z5 

145-81 

28  29  24.2 

+    5a.i 

71.44 

15   5.1 

5516.Z 

I.      N. 

12 

L 

15  22.36 

3.3X6 

z8  50  42.99 

143-18 

28    733.3 

165.3 

70.8Z 

Z5   0.8 

55   0.3 

I.           S. 

13 

U 
L 
U 
L 

3  48.63 

3.160 

Z9  Z9    Z.62 

X39.83 

-27  23  45.0 

+  371.4 

69.97 

1457.1 

5446.5 

I.           S. 

13 

z6  14.17 

3.096 

Z9  46  36.56 

135.95 

26  Z9  33.4 

369.0 

69.06 

14  53.9 

54  34-7 

I.           S. 

^4 

4  38.91 

3.037 

20  z 3  23.28 

X3X.83 

245644-3 

457.6 

67.94 

14  51.3 

54  25.4 

I.           S. 

14 

Z7   3.82 

1.958 

20  39  20.20 

X37.67 

23  Z7   8.0 

536.9 

66.85 

1449.5 

54  »8,7 

I.           S. 

15 

U 

525.92 

1.893 

2Z    428.34 

133.73 

-2Z  22  33.x 

+  607.4 

65.79 

Z4  48.4 

54  M.6 

I.           S. 

[Bph  13] 
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MOON-CULMINATIONS,  1912. 


AT  TRANSIT  OF  MOON'S  CENTER  OVER  THE  MERIDIAN  OF  WASHINGTON. 


Date. 

• 

a 
0 

(« 

.a 

u 

Mean 
Time  of 
Transit 

Diif. 
for  I 
Hour 

of 
Long, 

Right 

Ascension 

of 

Center. 

Diff: 
for  X 
Hour 

of 
Long. 

Geocentric 

Declination 

of 

Center. 

Diff. 
for  I 
Hour 

of 
Long. 

Sid. 
Time 

of 
Semid. 

Pass- 
ing Me- 
ridian. 

Geocen- 
tric 
Semidi- 
ameter. 

Equa- 
torial 
Hori- 
xontal 
Parallax. 

Bright 
Limbs. 

h     m 

m 

h    m     8 

8 

0          t            H 

t* 

s 

t     •* 

t      t* 

Nov.  15 

L 

17  48.27 

X.833 

2Z  28  50.93 

iao.xz 

-19  14  43.5 

+  669.5 

64.80 

Z4  48.0 

54  13.3 

s. 

l6 

U 

6    9-93 

1.780 

2Z  52  32.88 

116.97 

z6  55  16.3 

723.8 

63.92 

14  48.4 

5414.8 

s. 

16 

L 

i8  31.03 

1.737 

22  Z 5  40.38 

1x4.39 

142541.3 

770.9 

63.19 

Z4  49.6 

5419-2 

s. 

17 

U 

6  51.67 

X.7P5 

22  38  20.58 

xia.43 

zz  4721.2 

8xx.o 

62.6Z 

1451.6 

54  26.2 

s. 

17 

L 

19  11.99 

X.663 

23    0  4Z.28 

IZX.14 

-91 33.9 

+  845.4 

6a.22 

14  54.2 

54  36.0 

s. 

18 

U 

7  32.12 

X.674 

23  22  50.72 

XXO1.56 

6   934.4 

873.4 

62.04 

14  57.6 

5448.3 

s. 

z8 

L 

19  52.21 

1.67^ 

234457-56 

XX0.72 

3  12  37.5 

895.0 

62.05 

15    1.6 

55    3.1 

s. 

19 

U 

8  12.40 

X.693 

0    7  ZO.85 

X11.64 

-  0  12   0.2 

9x0.0 

62.29 

15    6.2 

55  19.9 

s. 

19 

L 

20  32.86 

Z.790 

02939.99 

113.37 

■H  2  50  53.8 

+  917-7 

62.74 

1511.3 

55  38.7 

s. 

20 

U 

8  53-74 

Z.762 

05234.59 

X  15.89 

5  54  31-7 

9x7.x 

63.42 

15x6.8 

55  58.9 

s. 

20 

L 

2Z  Z5.2Z 

1.818 

z  z6   4.52 

119.84 

857    7.6 

907.8 

64-33 

1522.6 

5620.3 

s. 

21 

U 

9  37-44 

Z.888 

z  40  Z9.8Z 

"3-44 

zz  56  39.6 

886.9 

65.46 

15  28.7 

56  42.6 

s. 

21 

L 

22    0.57 

1.971 

2    530.23 

xa8.4a 

4-Z45046.3 

+  858.6 

66.77 

15  34-8 

57    5.1 

s 

22 

U 

10  24.78 

a.066 

2  31  44.93 

X34.13 

17  36  44*4 

804.4 

68.27 

1541-0 

57  27.6 

s. 

22 

L 

22  50.19 

a.  170 

2  59  ZZ.72 

140. 4a 

20  z  I  28.9 

740.x 

69.89 

1546.9 

57  49.5 

JV.S. 

33 

U 

zz  16.88 

3.a8o 

3  27  56.08 

147.01 

22  3z  34.5 

657.8 

71-56 

15  52.6 

58ia3 

N.5. 

23 

L 

2344-90 

a.389 

3  57  59.87 

153.59 

f 24  33  2Z.5 

+  556.9 

73.20 

15  57.8 

5829.5 

./7.N. 

24 

U 

Z2  Z4.Z8 

a.490 

4  29  20.20 

159.66 

26  Z3   6.6 

437.6 

74.70 

16   2.5 

5846.7 

II.  K. 

25 

L 

0  44.60 

a-575 

5    Z48.Z2 

x64*76 

27  27  Z8.5 

301.8 

75.95 

16   6.7 

59    1.8 

11.  N. 

25 

U 

Z3  Z5.88 

a.634 

5  35    8.52 

168.34 

28  za  57.3 

+  X53.9 

76.83 

16  10.1 

5914.4 

II.  N. 

26 

L 

z  47.69 

2.662 

6   9   0.74 

iTObOO 

f  28  27  55.7 

-     4.0 

77.25 

16  12.8 

5924.2 

II.  N. 

26 

U 

14  19-63 

a.6s6 

643   0.79 

169.64 

28  z  z  14.6 

x6a.6 

77.19 

16  14.7 

5931.2 

II.  N.  S. 

27 

L 

2  51-30 

3.617 

7  z6  44.26 

167.30 

27  23  Z0.8 

3x6.6 

76.67 

z6  Z5.8 

5935.5 

II    V  s 

27 

U 

15  22.33 

a.55x 

7  49  49-53 

163.34 

26    5  Z4.1 

460.6 

75.76 

Z6X6.3 

5937.2 

II.      s. 

28 

L 

3  52.45 

a.467 

822    0.08 

158.87 

f24  19  53.9 

-  590.1 

74.55 

i6z6.z 

59  36.4 

II.      s. 

28 

U 

z6  2Z.50 

a.  373 

853   5-74 

152.61 

22  10  20.0 

702.6 

73.19 

16x5.3 

59  33.5 

II.      s. 

29 

L 

449.39 

2.877 

923    2.53 

X46.87 

Z940   4.4 

797.0 

71.77 

z6  X4.0 

59  28.7 

II.      s. 

29 

U 

17  Z6.Z7 

a.  187 

95Z  5Z.81 

141.4* 

16  52  43.9 

873.4 

70.39 

Z6  X2.2 

59  22.2 

II.      s. 

30 

L 

5  41.92 

3.Z06 

zo  Z9  39.0 X 

136.56 

■♦-13  51  50.3 

-  938.7 

69.14 

16  XO.Z 

5914-3 

II.      s. 

30 

U 

18    6.76 

2.038 

Z046  32.28 

138.46 

10  40  42.7 

976.0 

68.06  z6   7.6 

59    5.4 

II.      s. 

Dec.    I 

L 

6  30.88 

1.984 

zz  Z2  4Z.53     129.22 

72226.5 

1004.4 

67.Z9I16   4.9 

58  55.4 

II.     s. 

z 

U 

z8  54.44 

1.946 

zz  38  17.42 

1 26.91 

3  59  52.8 

10x8.9 

66.56 

16   a.o 

58  44.7 

II.      s. 

2 

L 

7  17-64 

1.922 

12     33^-04 

185.5a 

-h  03541.0 

— XO8O.8 

66.  z6 

Z5  58.8 

5833.2 

II.      s. 

2 

U 

19  40.64  1 1.914 1 

12  28  33.33     125.0a 

-  2  47  38.9 

xoxa4 

66.00 

15  55-6 

58  21.2 

II.      s. 

3L 

8    3.63 

1.920 

12  53  34.85  1  125.38 

6    7  42.0 

988.1 

66.07 

1552.2 

58    8.7 

II.      s. 

3U 

20  26.77 

1.939 

131845.56 

126.54 

922    7.3 

954.0 

66.35 

Z548.6 

57  55.6 

II.     s. 

4L 

8  50.22 

1.970 

134414.54 

128.41 

-12  28  34.5 

-908.4 

66.82 

1544.9 

57  42.0 

II.      s. 

4!U 

2Z  Z4.ZO 

2.0II 

14  10    9.68    I3a87 

152443.3 

851.0 

67.44 

i5  4i»i 

57  27.9 

II.      s. 

5L 

9  38.53 

a.  060 

143637.31  ,»33.79 

18    8  12.9 

781.9 

68.18 

1537.1 

5713-4 

II.      s. 

5U 

22    3.56 

a.iia 

15    341.70 

136.96 

20  36  43.9 

701.3 

68.99 

15  33.0 

5658.5 

II.      s. 

6  L 

to  29.23 

2.Z66 

15  31  24.46  ■  140.  IS 

-2248   0.5 

-609.7 

69.79 

15  28.9 

56  43.2 

II.      s. 

6   U 

22  55.52 

2.215 

X5  59  44.44 

143.10 

24  39  56.7 

508.1 

70.53 

1524.6 

56  27.6 

7'L 

ZZ  22.35 

2.J55 

16  28  36.98 

145.53 

26104T.7 

398.1 

71.14 

i5  2a4 

56x1.9 

7;u 

1 

23  49*59 

a.aBa 

z6  57  54.16 

147.17 

27  18  46.9 

061.9 

7l»54 
71-71 

15  z6.z 

5556.2 

8 

L 

Z2  17.06 

a.aa3 

17  27  25.26 

i47.8t 

-28    313.4 

—  x6a.o 

15  11.8 

5540.7 
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AT  TRANSIT  OF  MOON'S  CENTER  OVER  THE  MERIDIAN  OF  WASHINGTON. 


Data 

• 

1 

Mean 
Time  of 
Transit 

Diff. 
fori 
Honr 

of 
Long, 

Right 

Ascension 

of 

Center. 

Diir. 
for  X 
Honr 

of 
Long. 

Geocentric 

Declination 

of 

Center. 

Diir. 
for  X 
Honr 

of 
Long. 

Sid. 
Time 

of 
Semid. 
Pass- 
ing Me- 
ridian. 

Geocen- 
tric 
Semidi- 
ameter. 

Bqna- 
tonal 
Hori- 
cental 
Parallax. 

Bright 
Limbs. 

h     m 

m 

h  m     s 

s 

0      t       m 

m 

a 

t         m 

1        n 

Dec.    9 

u 

044-55 

a-aSs 

17  56  57.53 

147.36 

-28  23  35-9 

—     4X.8 

71.61 

15     7.7 

55  25.6 

9 

L 

13  11.84 

3.859 

18  2C  17.49 

145.77 

28  20   5.4 

+     76.1 

71.23 

15     3.8 

55  11.3 

N. 

lO 

u 

1  38.71 

3.ai6 

18  55  12.26 

143.18 

27  53  27.9 

X89.X 

70.60 

15     0.1 

54  57.7 

N. 

zo 

L 

14    4-98 

3.160 

19  33  30.86 

139.79 

27    458.2 

994.5 

69.75 

14  56.8 

54  45-3 

N. 

II 

u 

230.50 

3.094 

1951    4.99 

135.83 

-25  56 14.0 

+  391.  a 

68.76 

14  53-8 

5434.3 

S. 

II 

L 

14  55-21 

3.023 

20  17  49.49 

131.56 

2429   6.9 

478.3 

67.67 

14  51.2 

54  24-9 

s. 

12 

u 

3  19-05 

X.95X 

20  43  42.30 

X37.36 

22  45  33.9 

555.4 

66.56 

14  49.2 

54  17.4 

s. 

12 

L 

15  42.05 

1.883 

21    8  44.22 

X33.X3 

20  47  32.4 

633.x 

65.47 

14  47.7 

54  11.9 

s. 

13 

u 

4   4-25 

x.8x9 

21  32  58-38 

XX9.33 

-18  36  54.2 

+  681.7 

64.45 

14  46.8 

54    8.7 

s. 

13 

L 

16  25.74 

1.764 

21  5629.67 

X16.OO 

16  15  23.0 

733.1 

63.55 

14  46.6 

54   8.0 

s. 

14 

u 

4  46.63 

1.7x8 

22  19  24.40 

1x3.34 

134434.1 

774.8 

62.80 

1447-1 

54    9.7 

s. 

14 

L 

17    7.02 

X.683 

22  41  49-83 

XXX.I3 

11    5  54-3 

8x0.7 

62.21 

1448-3 

54  14.2 

s. 

15 

u 

527.07 

1.659 

23    3  53-92 

SD9.68 

-  82042.3 

+  640.3 

6i.8z 

1450.2 

5421.3 

s. 

15 

L 

17  46.89 

X.647 

232545.16 

XO8.98 

5  30  12.1 

863.8 

61.62 

14  52.9 

5431.2 

s. 

i6 

u 

6   6.66 

X.649 

23  47  32.45 

109.04 

-  2  35  34.5 

88X.5 

61.63 

14  56.4 

5443.9 

s. 

i6 

L 

18  26.51 

x.6^ 

0   925.1a 

109.89 

4-  0  21  59.2 

893.x 

6X.87 

15    0.5 

54  59.2 

s. 

17 

u 

6  46.61 

X.690 

0  31  32.83 

XXX.56 

f  3  21  14.6 

+•898.3 

62.34 

15    5.4 

55  17.2 

s. 

17 

L 

19   7-13 

1.73a 

054   5.69 

XX4.O7 

6  20  5ai 

896.3 

63.04 

15  ZI.O 

55  37.5 

s. 

i8 

u 

7  28.24 

X.789 

1 17  14.14 

117.47 

9 19  12.5 

885.9 

63.98 

15  17.1 

56   0.1 

s. 

i8 

L 

1950.12 

X.860 

Z41    8.85 

X3I.79 

12  14  33-7 

865.9 

65.15 

15  23.8 

56  24.5 

s. 

19 

u 

8  12.95 

1.9*7 

2   6  0.54 

136.98 

*-i5   446.3 

+  834.x 

66.54 

1530.8 

5650.4 

s. 

19 

L 

2036.89 

a.047 

2  31  59.59 

133.00 

17  47  18.7 

788.7 

68.12 

15  38.2 

57  17.4 

s. 

20 

U 

9   3.12 

9.158 

25915.32 

139.73 

20  X9 14.4 

737.6 

69.84 

15  45.7 

5744-8 

s. 

20 

L 

21  28.74 

9.378 

3  27  54.91 

146.9a 

32  37  ia3 

648.5 

71.64 

^SSl^'t' 

58  12. 2 

s. 

21 

U 

9  56.81 

3.400 

358   2.12 

154.36 

+243721.1 

+  549.9 

73.45 

16  0.4 

5838.9 

JV.S. 

21 

L 

22  26.31 

3.5x6 

4  29  35.65 

X6X.33 

261548.4 

431-3 

75.13 

16  7.3 

59   4.1 

N.5. 

22 

U 

1057.13 

a.  6x6 

5   227.77 

167.35 

27  28  36.9 

993*8 

76.56 

x6  X3.6 

5927.4 

N. 

22 

L 

2329.00 

3.691 

5  36  23.44 

171.7a 

28  12  z6.8 

+  140.6 

77.61 

16  19.2 

5947-9 

N. 

23 

U 

12    Z.56 

3.730 

61Z   0.86 

174.1s 

4-2824   8.8 

—  as«x 

78.17 

X623.9 

60   5.0 

/.ii. 

N. 

24 

L 

034.38 

a.73a 

6  45  53.49 

i74.a4 

28   248.2 

X90i9 

78.20 

1627.5 

60x8.3 

N. 

24 

U 

13   6.98 

a.696 

7  20  33.60 

X73.08 

27   8x8.7 

353*3 

77.71 

1630.0 

6027.5 

,N. 

25 

L 

z  38.96 

3.699 

75435.94 

X68.0X 

25  42  X2.0 

505.3 

76.77 

16  31.3 

6032.4 

,N.5. 

25 

U 

14   9.99 

a.  539 

8  27  40.93 

X68.69 

+234715.1 

—  641.0 

75.50 

16  31.6 

6033.0 

S. 

26 

L 

239.86 

«.437 

•  8  59  36.07 

156.49 

2X  27     7.9 

756.7 

74.04 

1630.6 

6029.5 

,     s. 

26 

U 

15  8.48 

S.SS3 

9  30 16.24 

X50.91 

18  45  58.8 

85X.X 

72.51 

z6  28.6 

60  22.2 

s. 

27 

L 

335.87 

9.334 

9  59  42.41 

144-94 

1548     3.5 

994.5 

71-03 

x6  25.7 

6OXX.6 

s. 

27 

U 

16  a.z2 

a.  144 

1028   0.24 

X38.87 

4-12  37  29.3 

-977.9 

69.68 

16  22.0 

59  58.2 

s. 

28 

L 

427.38 

3.069 

10  55  X8.44 

134.39 

9  18   6.7 

XOX9.9 

68.52 

16  17.8 

59  42.5 

s. 

28 

U 

16  51.83 

3.008 

112x47.55 

130.70 

55324.1 

X03I.5 

67.57 

x6  X3.0 

5924-9 

s. 

29 

L 

515-65 

1.964 

XI 47  38.95 

X98.04 

4-  22628.7 

1035.3 

66.88 

16  7.9 

59  6.2 

.     s. 

29 

U 

17  39-04 

1.936 

12  13     4.26 

136.35 

-  0  59  51.7 

— X095.9 

66.43 

x6   2.5 

58  46.6 

s. 

30 

L 

6   2.18 

1.994 

12  38  14.90 

X35.60 

423    5.5 

1004.4 

66.23 

1557.1 

58  26.7 

s. 

30 

U 

18  25.26 

x.9a6 

13     321.72 

X35.70 

7  40  52.9 

971.6 

66.25 

1551.6 

58  6.7 

s. 

31 

L 

648.44 

1-941 

13  28  34.89 

X96i63 

1051    3.3 

998.9 

66.49 

1546.2 

5746.9 

.     s. 

31 

U 

19 11.88  x.gesi 

1354     3.55 

138.26 

-13  51  30.8 

-874.7 

66.92 

1541-0 

57  27.6 

s. 
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FOR  TRANSIT  AT  WASHINGTON. 


Date. 

Mean 
Time 

^°' 
Tran- 
sit. 

Api^arent 
*  Ascension. 

Apparent 
Declination. 

Hor. 
Par. 

n 

• 

a 

8 

Date. 

Mean 

Time 
of 

Tran- 
sit. 

Apparent 

Right 
Ascension. 

Apparent 
Declination. 

Hor. 
Par. 

s 

1 

(A 

h    m 

h   m      s 

0     »      *» 

h   m 

h  m      8 

0     »      •» 

M 

8 

Jan.     o 

23    0 

17  39  24.46 

-20  II  14.3 

12.0 

4.6 

0.33 

Feb.15 

2332 

21  13  17.99 

-18  12  i6.4>  6.4 

2.4 

0.17 

I 

2254 

17  37  20.49 

20  II  23.5 

II.7 

4.5 

0.32 

16 

2335 

21  20     1.08 

1744    2.1    6.4 

2.4 

0.17 

2 

2248 

173559.37 

20  13  29.911. 4 

4-4 

0.31 

17 

2338 

21  26  45.24 

17  14  23.9I  6.4 

2.4 

0.17 

3 

22  44 

17  35  19.60 

20  17  22.8,11.1 

4.3 

0.30 

18 

2340 

21  33  30.44 

16  43  21.8 

6.4 

2.4 

0,17 

4 

22  40 

17  35  18.94 

20  22  49.8  10.8 

4.2 

0.29 

19 

2343 

21  40  16.67 

16  10  55.9 

6-H 

2.4 

0.17 

5 

2237 

17  35  54.81 

—20  29  37.2  10.6 

4.1 

0.29 

20 

2346 

2147     3.91 

-1537    6.1    6.4 

1 

2.4 

0-17 

6 

2234 

1737    4.45 

2037  31. 1 

10.4 

4.0 

0.28 

21 

2349 

2x5352.17 

15    152.5   6.4 

2.4 

0.17 

7 

2231 

17  38  45-09 

20  46  17.7 

10.2 

3.9 

0.27 

22 

2352 

22     0  41.46 

1425x5.5 

6.4 

2.4  0.17 

8 

22  29 

17  40  53.99 

20  55  43.9 

9.9 

3.8 

0.27 

23 

2355 

22     731.78 

13  47  15.3 

6.4 

24  0.17 

9 

22  28 

174328.55 

21     537.2 

9.7 

3-7 

0.26 

24 

2358 

22  1423.14 

X3    752.3 

6.4 

2-4 

0.17 

zo 

22  27 

17  46  26.36 

—21  15  46.1 

9.5 

3.6 

0.26 

26 

0    0 

22  21  15.55 

-12  27   7.1 

6.4 

2.4 

o.i6 

II 

22  27 

174945.20 

21  26     0.3 

9.3 

3.5 

0.25 

27 

0    3 

22  28     9.02 

II  45    0.4 

6.4 

2-4'  0.16 

12 

22  26 

17  53  23.04 

21  36  10.2 

9.x 

3.4 

0.25 

28 

0   6 

2235     3.54 

XX    133-3 

6.4 

2.4    0.16 

13 

22  26 

17  57  18.04 

21  46     7.1 

8.9 

3.4 

0.24 

29 

0    9 

22  41  59.09 

10  16  46.9 

6.4 

2.4    0.16 

M 

22  27 

18    I  28.53 

21  55  43.2 

8.7 

3.3 

0.24 

Mar.  X 

0  12 

22  48  55.64 

9  30  42.9 

6.4 

2.4   0.16 

15 

22  27 

18    553.03 

-22     451.9 

8.6 

3.3 

0.23 

2 

015 

225553.16 

-  84323.0 

6.5 

2.4'  0.16 

i6 

22  28 

18  10  30.22 

22  13  27.1 

8.5 

3.2 

0.23 

3 

018 

23     2  51.56 

75449.5 

6-5 

2.5   0.16 

17 

22  29 

18  15  18.90 

22  21  23.1 

8.3 

3.2 

0.23 

4 

021 

23    950-73 

7    5    5.4 

6.5 

2.5]  0.17 

i8 

22  30 

18  20  17.99 

2228  35.1 

8.2 

3.1 

a  22 

5 

024 

23  z6  50.52 

6  14  14.0 

6-5 

2-5 

0.17 

19 

22  31 

18  25  26.53 

22  34  59-0 

8.0 

3.0 

0.22 

6 

027 

23  23  50-73 

5  22  19.4 

6.6 

2.5 

0.17 

20 

22  32 

18  30  43.66 

-22  40  30.9 

7-9 

3.0 

0.22 

7 

031 

23  30  51.09 

—  4  29  26.2 

6.6 

2.5 

0.17 

2Z 

2233 

1836    8.61 

2245     7.3 

7.8 

3.0 

0.21 

8 

034 

23  37  51.24 

3  35  40.3 

6.7 

2-5 

0.17 

22 

2235 

18  41  40.70 

22  48  45.2 

7-7 

2.9 

0.21 

9 

037 

23  44  50.76 

24X    8.4 

6.7 

2.6 

0.17 

23 

2237 

18  47  19.30 

22  51  21.8 

7.6 

2.9 

a2i 

10 

040 

235x49-15 

I  45  58.4 

6.8 

2.6 

0.17 

24 

2239 

1853    3.85 

22  52  54.7 

7-5 

2.9 

0.2I 

II 

043 

23  58  45-77 

—  0  50  19.0 

6.9 

2.6 

0.18 

25 

2241 

18  58  53.84 

-22  5321.9 

7-4 

2.8 

0.20 

12 

046 

0    539-89 

4-  0    540.0 

7.0 

2-7 

0.18 

26 

2243 

19   4  48.80 

22  52  41.5 

7-4 

2.8 

0.20 

13 

048 

0  12  30.63 

X    147.0 

7.> 

2.7 

0.18 

27 

2245 

191048.31 

22  50  51.6 

7.3 

2.8 

0.20 

X4 

051 

0  19  17.01 

X  57  49.7 

7.2 

2.7 

0.18 

28 

2247 

19  16  52.01 

22  47  50.6 

7.2 

2.7 

a2o 

15 

054 

0  25  57.93 

a  53  34-5 

7-3 

2.8 

0.19 

29 

2249 

19  22  59.56 

22  43  37-2 

7-1 

2.7 

0.20 

16 

057 

032  32.17 

3  48  47-0 

7-5 

2.8 

0.19 

30 

22  51 

19  29  10.64 

-22  38  10.0 

7-1 

2.7 

0.19 

17 

059 

0  38  38.38 

■1-  443x1.9 

7.6 

2-9 

0.19 

31 

2253 

19  35  24-96 

22  31  28.0 

7-0 

2.7 

0.19 

18 

I    2 

04515.14 

5  36  33-4 

7.8 

2-9 

0.20 

Feb.    I 

2256 

19  41  42.27 

22  23  30.0 

6.9 

2.6 

0.19 

19 

X    4 

0  51  20.96 

62835.6 

7-9 

3.0 

0.20 

2 

2258 

1948    2.33 

22  14  I5.I 

6.9 

2.6 

0.19 

20 

I    6 

05714-31 

719    2.5 

8.1 

3-1 

0.21 

3 

23     I 

19  54  24.94 

22     342.4 

6.8 

2.6 

0.19 

2Z 

I    7 

X    253.63 

8   738.2 

8.3 

3-x 

0.21 

4 

23    3 

20   049.90 

-21  51  51.1 

6.8 

2.6 

0.19 

22 

'    9 

I    817.39 

4-854   7.8 

8.5 

3-2 

0.22 

5 

23    5 

20   7  17.01 

21  38  40.5 

6.7 

2.6 

0.18 

23 

I  10 

I  13  24.09 

9  38  17-3 

8.7 

3-3 

0.22 

6 

23    8 

20  1346.12 

21  24     9.9 

6.7 

2.5 

0.18 

24 

Z  II 

I  z8  12.31 

xo  19  53.3 

9.0 

3-4 

o-*3 

7 

2310 

20  20  17.08 

21    8  18.9 

6.7 

2-5 

0.18 

25 

I  II 

I  22  40.70 

10  58  43-5 

9.2 

3-5 

a24 

8 

2313 

20  26  49.75 

20  51    6.8 

6.6 

2.5 

0.18 

26 

1 12 

I  26  48.02 

IX  34  37-3 

9.5 

3.6 

0.24 

9 

2316 

20  33  24.02 

-20  32  33.0 

6.6 

2.5 

0.18 

27 

I II 

X30  33-X6 

4-12   724.8 

9-8 

3-7 

0.25 

10 

2318 

20  39  59-78 

20  12  37.2 

6.6 

2.5 

ai8 

28 

Z  ZI 

X33  55-X4 

xa  36  57-5 

xai 

3-8 

0.26 

II 

2321 

20  46  36.93 

19  51  19.0 

6.5 

2.5 

0.18 

29 

1 10 

I36  53-X3 

X3    3   7-7 

10.4 

3-9 

0.27 

12 

2324 

20  53  15-39 

1928  38.1 

6.5 

2.5 

0.18 

30 

I    8 

I  39  26.45 

X3  25  48.7 

ia7 

4-x 

0.28 

X3 

2327 

205955-10 

19   4  34-3 

6.5 

2.5 

0.18 

3X 

1    7 

I  41  34.61 

X3  44  54-9 

II.O 

4-2 

0.29 

'4 

2329 

21    635.98 

-1839   7.1 

6.4 

2.4 

0.17 

Apr.   I 

X    4 

X  43  X7-33 

4-14    0  2Z.6 

11.3 

4-3 

0.30 

15 

2332 

21 13  17.99 

-18  12  16.4 

6.4 

2.4 

ai7 

a 

I    2 

X  44  34-50 

4-14x2   4.9 

1 1.7 

4-4 

CJI 

[Epb  xa] 
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FOR  TRANSIT  AT  WASHINGTON. 


Date. 

Mean 
Time 

of 
Tran- 
sit 

Apparent 

Right 
Ascension. 

Apparent 
Declination. 

Hor. 
Par. 

1 

6^ 

B 

Date. 

Mean 
Time 

of 
Tran- 
sit 

Apparent 
Ascension. 

Apparent 
Declination. 

Hor. 
Pjir. 

• 

a 

ca 

..4 

1 

S.T.ofSem. 
Pass.  Mer. 

h    m 

h   m      s 

e       1       M  • 

h    m 

h    m     s 

0     »      « 

s 

Apr.    1 

I     4 

14317-33 

+14    0  2Z.6 

11.3 

4-3 

0.30 

Mayi6 

22  20 

I  59  47.89 

4*  8  46  5a4 

9.8 

3-7 

0.25 

2 

I     2 

I  44  34-50 

Z4Z2   4.9 

IZ.7 

4*4 

0.31 

X7 

22  20 

2     4  18.16 

g  Z3  2g.8 

9.6 

3.7 

0.25 

3 

059 

z  45  26.26 

Z42O     2.3Z2.O 

4.60.31 

18 

22  21 

2     858.63 

g  41  22.4 

9-5 

3.6 

0.24 

4 

055 

I  45  53»02 

14  24  Z2.6  Z2.4 

4-7[o.32 

19 

22  22 

213  49.26 

10  10  23.7 

9-3 

3.5 

0.24 

5 

051 

I  45  55.45 

14  24  35.9 

12.7 

4.80.33 

20 

2223 

2  18  50.06 

i0  40  2g.i 

9.1 

3.5 

0.23 

6 

047 

I  45  34.50 

+Z421  Z4.I 

13.0 

4-9 

0.34 

21 

2224 

224     1.05 

■l-iz  11  33.8 

9.0 

3.4 

0.23 

7 

042 

1  44  51-43 

14  14  "-3 

13-4 

5.1 

0.35 

22 

22  26 

2  2922.31 

"4333.3 

8.8 

3.3 

0.23 

8 

037 

z  43  47.80 

14    333.8 

13-7 

5.20.36 

23 

22  27 

2  34  53.95 

12  16  22.7 

8.6 

3.3 

0.22 

9 

032 

z  42  25.47 

13  49  30.7 

Z4.0 

5.30.36 

24 

22  2g 

24036.11 

12  4g  57.2 

8.5 

3.2 

0.22 

zo 

027 

z  40  46.60 

13  32  Z3.9 

14.3 

5.4 

0.37 

25 

22  3Z 

2  46  28.94 

1324  1Z.8 

8.4 

3.2 

0.22 

ZI 

0  2Z 

I  38  53.59 

+Z3  ZZ  58.3 

'4-5 

5.50.38 

26 

2233 

2  52  32.65 

+13  5g    1.0 

8.2 

3.1 

0.21 

Z2 

OZ5 

I  36  49-05 

Z2  49    Z.8 

Z4.7 

5.60.38 

27 

2235 

2  58  47.45 

14  34  ig.o 

8.1 

3.1 

0.21 

13 

0    8 

I  34  35.79 

Z2  23  45.0 

Z4.9 

5.7 

0.39 

28 

2238 

3    513.58 

15    959.9 

8.0 

3.0 

0.21 

M 

0    2 

z  32  Z6.69 

11  5631.1 

15.1 

5-7;o.39 

29 

22  4Z 

3  11  51.26 

15  45  57.6 

7.8 

3-0 

0.21 

M 

2356 

I  29  54.65 

"2745.3 

15.2 

5.8 

a  39 

30 

2244 

3  18  40.74 

16  22    5.2 

7-7 

2.g 

0.20 

15 

2350 

z  27  32.54 

+10  57  54.1 

15.3 

5.8 

0.39 

31 

2247 

3  25  42.24 

+16  58  15-3 

7-6 

2.g 

0.20 

z6 

2344 

125Z3.14 

10  27  24.7 

15.4 

5.8 

a40 

June  z 

2250 

3  32  55.98 

17  34  2ao 

7-5 

2.8 

0.20 

17 

2337 

z  22  59.05 

95644.3 

15.4 

5.8 

0.40 

2 

2253 

34022.14 

18  zo  10.7 

7-4 

2.8 

a  20 

z8 

2331 

z  20  52.66 

9  26ig.3 

15.4 

5.8 

0.40 

3 

2257 

348    0.84 

z8  45  38.2 

7.3 

2.8 

0.20 

19 

2325 

z  z8  56.08 

8  56  34.8 

15.3 

5.8 

0.39 

4 

23     I 

3  55  52.14 

ig  20  32.g 

7-2 

2.7 

o.ig 

20 

2320 

z  Z7  zz.z6 

+  8  27  53-7 

15.2 

5-8 

0.39 

5 

23    5 

4    356.01 

+ig  54  44.2 

7.1 

2-7 

o.ig 

21 

23  Z4 

z  Z5  39.46 

8    036.5 

15.1 

5.7 

0.39 

6 

23   g 

4  12  12.33 

2038   o.g 

7.0 

2.7 

o.ig 

22 

23   9 

z  Z4  22.23 

7  35    1.3 

15.0 

5.7 

0.38 

7 

2314 

4  20  40.81 

21     0  11«3 

7.0 

2.6 

o.ig 

23 

23    4 

z  Z3  20.46 

71123.2 

14.9 

5.6 

0.38 

8 

2319 

42921.06 

21  31    3.2 

6.9 

2.6 

o.ig 

24 

22  59 

z  12  34.87 

6  49  54.4 

M'7 

5.6 

0.37 

9 

2324 

4  38  12.51 

22   024.3 

6.8 

2.6 

o.ig 

25 

2255 

Z  Z2     5.90 

+  6  30  44.7 

14.5 

5.5 

0.37 

zo 

23  2g 

4  47  14.40 

+22  28   2.1 

6.8 

2.6 

o.ig 

26 

2251 

z  ZZ  53*82 

6  14    1.2 

14.3 

5-4 

0.36 

ZZ 

2334 

4  56  25.S0 

22  53  44-5 

6.7 

2.6 

0.18 

27 

2247 

z  ZZ  58.72 

5  59  48.7 

14.1 

5-3 

0.36 

Z2 

2339 

5    545.60 

23  17  19-7 

6.7 

2.6 

0.18 

28 

22  43 

Z  12  20/52 

5  48  ZO.0 

13.8 

5.2 

0.35 

13 

2345 

5  15  12.52 

23  38  36.8 

6.7 

2-5 

0.18 

29 

2240 

Z  12  59*02 

5  39    5.9 

13.6 

5-2 

0.35 

14 

2350 

5  24  45.  H 

235726.1 

6.7 

2.5 

0.18 

30 

2237 

I  13  53.91 

+  5  32  36.1 

13-4 

5.1 

0.34 

X5 

2356 

53421.92 

+24  13  3g.3 

6.6 

2.5 

0.18 

May    z 

2234 

zz5.4,8z 

5  28  38.9 

13.1 

5.0 

0.33 

X7 

0   2 

5  44    x-23 

24  27   g.6 

6.6 

2.5 

0.18 

2 

22  32 

z  Z63Z.3X 

52711.5 

12.9 

4.9 

0.33 

z8 

0   7 

5  53  41-40 

24  37  52.1 

6.6 

2-5 

o.ig 

3 

2230 

1 18  Z2,94 

5  28  Z0.4 

12.7 

4.8 

0.32 

19 

OZ3 

6    320.79 
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4.0 

0.29 

4 

056 

15  50  ZO.68 

22  Z4  13.4 

6.9 

2.6 

0.Z9 

X9 

2234 

z6  29  25.63 

z8  57  47.8 

za4 

3.9 

0.28 

5 

058 

1556    4.52 

22  36  25.6 

7.0 

2.7 

0.Z9 

20 

22  32 

16  30  48.74 

X9   5XX.9 

ZO.Z 

3.8 

0.27 

6 

z   0 

16    z  57.ZI 

-22  57  28.8 

7-1 

2.7 

0.Z9 

2Z 

22  30 

x6  32  43.37 

-Z9  Z4  35.0 

9.9 

3.7 

0.26 

7 

Z     2 

z6   748.ZO 

23  Z72Z.3 

7.2 

2.7 

0.20 

22 

2228 

X635    6.57 

X9  25  37.5 

9.6 

3.6 

0.26 

8 

I    3 

16  z  3  37.08 

2336    z.4 

7.2 

2.7 

0.20 

23 

2227 

x6  37  55.57 

Z9  38    0.8 

9*4 

3.6 

0.25 

9 

X    5 

16  Z9  23.59 

235327.3 

7.3 

2.8 

0.20 

24 

22  26 

16  4Z    7.8Z 

Z9  5Z  27.6 

9.2 

3.5 

0.25 

zo 

I    7 

Z625    7.06 

24    937.x 

7.4 

2.8 

0.2Z 

25 

22  26 

x6  44  40.94 

20    542.1 

9.0 

3.4 

0.24 

zz 

I   9 

z6  30  46.87 

—24  24  29.2 

7.5 

2.9 

0.2  z 

26 

2226 

z6  48  32.83 

-20  20  29.9 

8.8 

3.3 

0.24 

Z2 

z  zo 

16  3622.31 

2438    Z.7 

7.7 

2.9 

0.2Z 

27 

22  26 

Z6524Z.56 

20  35  38.  z 

8.6 

3-3 

0.23 

13 

Z  Z2 

16  41  52.55 

24  50  Z2.8 

7.8 

3.0 

0.22 

28 

22  26 

1657    5.43 

20  50  55.3 

8.4 

3.2 

a23 

14 

XX3 

1647  Z6.63 

25    z    0.7 

7.9 

3.0 

0.22 

29 

2227 

17    X  42.93 

2Z    6  ZZ.4 

8.3 

3.x 

0.22 

15 

XX5 

x6  52  33.46 

25  zo  23.7 

8.0 

3.1 

0.22 

30 

2228 

17   6  32.72 

2Z  2Z  Z7.Z 

8.Z 

3.x 

0.22 

z6 

zz6 

16574Z.83 

-25  z8  20.0 

8.2 

3.1 

0.23 

31 

2229 

Z7  ZZ  33.60 

-2Z36    4.4 

8.0 

3.0 

0.22 

17 

ZZ7 

17    240.35 

-25  24  47.9 

8.3 

1 

3.2 

0.23 

32 

22  30 

X7  x6  44.53 

— 2Z  50  26.8 

7.9 

3.0 

0.2Z 

1912- 
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FOR  TRANSIT  AT  WASHINGTON. 


Mean 

8 

•S 

§^ 

Mean' 

1 

B 

!• 

Date. 

Time 
of 

Tran- 
sit 

b   m 

Apparent 

Bght 

Ascension. 

Apparent 
Declination. 

Hor. 
Par. 

0  j 

Date. 

Time 
of 

Tran- 
sit 

h   m 

Ascension. 

Apparent 
DecGnatioii. 

Hor. 
Par. 

CO  a. 

h  m      s 

e         '          r* 

w 

« 

h  m      s 

e       f        • 

m 

-  _    s 

Jan.    I 

21    0 

1543    3.85 

-17  713.8 

9.2 

8.9 

0.62 

Feb.15 

21  51 

19  32  19.34 

-2Z  Z2  Z9.5!    7.0 

6.8'  0.49 

2 

21    0 

154749.01 

17  23  5^-2 

9.1 

8.8 

0.62 

z6 

2153 

19  37  31.31 

21      3  5I.2I    7.0 

6.8  0.48 

3 

21      X 

15  52  35-53 

17  40  17.0 

9.0 

8.8 

0.61 

17 

2154 

19  42  42.75 

205445.7    6.9 

6.7'  0.48 

4 

21     2 

15  57  23.40 

17  56  15.4 

9.0 

8.7 

0.61 

z8 

2x55 

19  47  53.62 

2045     3.3 

6.9 

6.7'  0.48 

5 

21     3 

16    2  Z2.60 

z8  ZI  50.6 

8.9 

8.7 

0.61 

19 

21  56 

1953    3.89 

203444.3     6.9 

6-7  0.47 

6 

21     4 

16    7    3.14 

-1827    Z.8 

8.9 

8.6 

0.60 

20 

2158 

1958x3.51 

—202349.2   6.8 

6.6'  0.47 

7 

21     5 

16  II  55.00 

Z841  48.1 

8.8 

8.5 

0.60 

21 

2159 

20    3  22.4s 

20  12  18.4 

6.8 

6.6,  0.47 

8 

21     6 

16  16  48.15 

1856   8.9 

8.7 

8.5 

0.60 

22 

22     0 

20   8  30.66 

20    0 12. 2 

6.8 

6.6  0.47 

9 

21     7 

162x42.58 

19  10    3.3 

8.7 

8.4 

0.59 

23 

22     I 

20  13  38.  XI 

19  47  31.0 

6.7 

6.5  0.46 

xo 

2Z     8 

16  26  38.25 

19  23  30.6 

8.6 

8.4 

0.59 

24 

22    2 

20  x8  44.76 

19  34  15.3 

6.7 

6.5  0.46 

ZI 

21     9 

16  31  35.14 

-193630.1 

8.5 

8.3 

0.59 

25 

22     3 

20  23  5a6o 

—19  20  25.7 

6.7 

6.5 

a.46 

12 

21  10 

16  36  33.22 

19  49    I.O 

8:5 

8.2 

0.58 

26 

22     4 

202855.59 

19   6   2.5 

6.7 

6.5 

OW46 

13 

21  II 

16  41  32.46 

20    I   -2.6 

8.4 

8.2 

0.58 

27 

22     6 

20  33  59.72 

1851    6.1 

6.6 

6.4 

0.45 

M 

21  12 

16  46  32.82 

20  Z2  34.2 

8.4 

8.1 

0.58 

28 

22     7 

2039   2.96 

18  35  37.1 

6.6 

6.4 

0.^5 

15 

21  13 

16  51  34.28 

20  23  35.4 

8.3 

8.1 

0.57 

29 

22    8 

2044    5.31 

x8  19  36.0 

6.6 

6.4 

0.45 

x6 

21  14 

16  56  36.80 

-2034     5.4 

8.3 

8.0 

0.57 

Mar.  X 

22    9 

2049   6.74 

-18    3    3-3 

6.5 

6.4!  0.45 

17 

21  15 

17    140.34 

2044     3.4 

8.2 

8.0 

0.57 

2 

22  10 

2054    7.25 

17  45  59.7 

6.5 

6.3!  0.44 

z8  21  i6 

17   644.85 

20  53  28.9 

8.2 

7.9 

0.57 

3 

22  11 

2059   6.81 

17  28  25.6 

6.5 

6.3  0.44 

19  21  17 

17  zz  50.29 

21     2  ai.4 

8.1 

7-9 

0.56 

4 

22  12 

21    4    5.42 

X7  10  21.6 

6.5 

6.3:  0.44 

20 

21  18 

17  16  56.64 

21  1040.4 

8.1 

7.8 

0.56 

5 

22  13 

21    9    3.06 

X65X  48.3 

6.4 

6.2;  0.44 

21 

21  20 

17  22    3.84 

-21  18  25.5 

8.0 

7.8 

0.56 

6 

22  Z4 

2X  13  59.74 

-16  32  46.2 

6.4 

6.2 

0.43 

22 

21  21 

17  27  11.85 

21  25  36.  Z 

8.0 

7.70.55 

7 

22  15 

21  18  55.45 

16 13  x6.o 

6.4 

6.2 

0.43 

23 

21  22 

17  32  20.62 

2Z  32  ZZ.7 

7.9 

7-70.55 

8 

22  16 

21  23  50.19 

15  53  18.3 

6.4 

6.2 

0.43 

24 

2123 

17  37  30.11 

21  38  II.9 

7.9 

7.60.55 

9 

22  17 

21  28  43.95 

15  32  53.7 

6.3 

6.2 

0.43 

25 

21  24 

17  42  40.26 

21  43  36.3 

7.8 

7.6 

0.55 

to 

22  Z8 

2X  33  36.74 

15  12     3.0 

6.3 

6.x 

0.42 

26 

2126 

174751.03 

—21  4824.5 

7.8 

7.6 

0.54 

zz 

22  Z9 

21  38  28.55 

-14  50  46.7 

6.3 

6.x 

0.42 

27 

21  27 

1753    2.37 

21  52  36.2 

7.7 

7.5 

0.54 

Z2 

2220 

2Z  43  19.38 

1429  5.5 

6.3 

6.x 

0.42 

28 

2128 

17  58  14.25 

2Z  56  ZZ.O 

7.7 

7.5 

0.54 

13 

22  2Z 

21  48     9.25 

14    7   0.0 

6.2 

6.1 

0.42 

29 

21  30 

18    3  26.60 

2159    8.7 

7.6 

7.4 

0.53 

14 

22  22 

21  52  58.  z6 

134431.0 

6.2 

6.0 

0.41 

30 

21  31 

18    839.38 

22     I  29.0 

7.6 

7.4 

0.53 

X5 

22  22 

21  5746.11 

132139.1 

6.2 

6.0 

0.41 

31 

21  32 

18  13  52.53 

-22     3  1 1.7 

7.6 

7.3 

0.53 

16 

22  23 

22     2  33.12 

-12  58  25.0 

6.2 

6.0|  0.4X 

Feb.    I 

21  33 

18  19   6.00 

22    4  z6.6 

7.5 

7.3 

0.53 

17 

2224 

22     7  19.20 

123449.5 

6.2 

6.01  0.41 
6.0  0.4X 

2 

2135 

18  24  19.75 

22    443.4 

7.5 

7-3 

0.52 

z8 

2225 

22  12     4.37 

12x053.3 

6.x 

3 

21  36182933.74 

22    432.Z 

7-5 

7.2 

0.52 

19 

22  26 

22  Z6  48.63 

XI 46  36.9 

6.x 

5.9  0.40 

4 

2137 

18  34  47.90 

22     342.4 

7-4 

7.2 

a  52 

20 

2226 

22  2Z  32.00 

XX  22     X.I 

6.x 

5.9  0.40 

1 

5 

21  38  1840     2.Z8 

-22     2  Z4.2 

7.4 

7.2 

0.5Z 

2Z 

22  27 

2226  Z4.50 

-XO57     6.7 

6.x 

5.9  0.40 

6 

21  40  18  45  16.53 

22     0    7.5 

7.3 

7.x 

0.5Z 

22 

2228 

22  30  56. Z6 

10  31  54.4 

6.0 

5.9  0.40 

7 

21  41  18  50  30.88 

2Z  57  22.3 

7.3 

7.1 

0.51 

23 

2229 

22  35  37.00 

XO   624.8 

6.0 

5.9.  0.40 

8 

21  42 

185545.19 

21  53  58.6 

7.3 

7.0 

0.51 

24 

2229 

22  40  Z7.O4 

9  40  38.6 

6.a 

5.8;  0.39 

9 

2144 

19   059.40 

214956.3 

7.2 

7.0 

0.50 

25 

22  30 

224456.31 

9  14  36.6 

6.0 

5.8  0.39 

10 

2145 

19   613.43 

-2Z  45  15.6 

7.2 

7.0 

0.50 

26 

2231 

22  49  34.82 

-  8  48  19.6 

6.0 

5*8 

0.39 

ZI 

21  46 

19  iz  27.25 

21  39  56.5 

7.2 

6.9 

0.50 

27 

2232 

22  54  Z2.6Z 

82x48.x 

6.0 

5.8 

0.39 

Z2 

2148 

19  16  40.80 

213359.1 

7.1 

6.9 

0.50 

28 

2232 

22  58  49.72 

7  55   2.7 

5.9 

5.8 

0.39 

13 

2149 

19  21  54.03 

2Z  27  23.7 

7.1 

6.9 

0.49 

29 

2233 

23     326.19 

728   4.x 

5.9I 

5.7 

0.39 

M 

21  50 

1927   6.90 

2Z  20  ZO.4 

7.0 

6.8  a49 

30 

2234 

23   8   2.04 

7   053.x 

5-9 

5.7 

0.39 

15 

21  51 

19  32  19. 34 

-21  Z2  Z9.5 

7.0 

6.8  0.49 

31 

2234 

23  12  37.31 

-  6  33  30.3 

5.9 

5-7 

a  38 

x6 

2153 

19  37  31.31 

-2Z    3  5».2 

7.0 

6.8 

a48| 

Apr.   X 

2235 

23  Z7  Z2.02 

-6   556.5 

5.9I 

S-T 

a  38 
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Mean 
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ii 

Mean 
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ii 

Date. 

Time 
of 

Tran- 
sit. 

h   m 

Ascension. 

Apparent 
Declination. 

Hor. 
Par. 

••4 

1 

Date. 

Time 
of 

Tran- 
sit 

h   m 

A^arent 
Ascension. 

Apparent 
DecOnatioa 

Hor. 
Par. 

s 

n 

MS 

h  m     8 

0       »        w 

s 

h    m      s 

e       *         w 

s 

Apr.   I 

22  35 

23  17  I2.02 

-6    556.5 

5-9 

5.7 

0.38 

May  16 

23    4 

2  43  34-89 

+14  38  33.8 

5.3 

5.1 

0.35 

2 

22  35 

2321  46.21 

5  38  12*2 

5.8 

5-7 

0.38 

17 

23    4 

2  48  23.47 

15     2     5.8 

5.3 

5.1 

0.35 

3 

22  36 

23  26  19.92 

5  10  18. 1 

5.8 

5.6 

0.38 

18 

23    5 

2531309 

152515.7 

5-3 

5.1 

0.35 

4 

2237 

233053.18 

4  42  15.0 

5.8 

5-6 

0.38 

19 

23    6 

258    3.76 

1548    2.8 

5-3 

5.1 

0.35 

5 

2237 

23  35  26.03 

414    3.5 

5.8 

5-6 

0.38 

20 

23    7 

3    255.50 

16  1026.5 

5-2 

5.1 

0.35 

6 

2238 

233958.51 

-  34544.3 

5.8 

5-6 

0.37 

21 

23    8 

3    748.32 

+1632  26.1 

5.2 

5.1 

0.35 

7 

2238 

23  44  30.65 

3  17  18.2 

5.7 

5.6 

0.37 

22 

23    9 

3  12  42.23 

1654     0.8!    5.2 

5.1 

0.35 

8 

2239 

2349    2.49 

2  48  45.7 

5-7 

5.6 

0.37 

23 

23  10 

3  17  37.24 

17  15     9.8 

5-2 

5.1 

0.35 

9 

22  40 

23  53  34-07 

2  20    7.6 

5.7 

5.6 

0.37 

24 

23  II 

32233.35 

17  35  52.4 

5-2 

5-1 

0.35 

zo 

22  40 

2358    5.42 

I  51  24.6 

5.7 

5.5 

0.37 

25 

23  12 

3  27  30.58 

1756    7.9 

5.2 

5.1 

0.35 

II 

2241 

0   2  36.57 

-  I  22  37.4 

5-7 

5.5 

0.37 

26 

2313 

3  32  28.94 

+18  15  55.7 

5.2 

5.0 

0.35 

12 

22  41 

0   7    7.56 

0  53  46.7 

5.7 

5-5 

0.37 

27 

2314 

3  37  28.41 

18  35  15. 1 

5-2 

50 

0.35 

13 

22  42 

0  II  38.42 

~  02453.2 

5.7 

5-5 

0.37 

28 

2315 

3  42  29.00 

X854    5.5 

5-2 

5.0 

0.35 

14 

2242 

0  16   9.20 

+  0   4    2.5 

5.6 

5-5 

0.37 

29 

23  16 

3  47  30.71 

19  12  26.2 

5-2 

5.0 

0.36 

15 

2243 

0  20  39.94 

0  32  59*6 

5-6 

5.5 

0.37 

30 

23^7 

3  52  33.55 

19  30  16.4 

5-2 

5.0 

0.36 

i6 

2244 

0  25  10.68 

+  I    I  57.5 

5-6 

5.4 

0.36 

31 

2318 

3  57  37.50 

+19  47  35.6 

5-2 

5-0 

0.36 

17 

2244 

02941.44 

I  30  55.3 

5.6 

5-4 

0.36 

Jane  i 

23  20 

4    242.55 

20   423.1 

5.2 

5.0 

0.36 

i8 

2245 

0  34  12.26 

15952.3 

5.6 

5.4 

0.36 

2 

23  21 

4    748.70 

20  20  38.2 

5.2 

5.0 

0.36 

19 

2245 

03843.18 

2  28  47.9 

5.6 

5-4 

0.36 

3 

2322 

4  12  55.94 

20  36  20.3 

5-1 

5.0 

0.36 

20 

22  46 

0  43  14.25 

2  57  41.4 

5.6 

5-4 

0.36 

4 

2323 

418    4.24 

20  51  28.7 

5.1 

5.0 

0.36 

21 

2246 

04745-49 

4.  32632.1 

5.5 

5.4 

0.36 

5 

2324 

42313.58 

+21    6    2.8 

5.1 

5.0 

0.36 

22 

2247 

0  52  16.95 

3  55  19.2 

5.5 

5-4 

0.36 

6 

23  26 

4  28  23.94 

2120    2.1 

5.1 

5.0 

0.36 

23 

2248 

0  56  48.66 

424    2.1 

5.5 

5-4 

0.36 

7 

2327 

4  33  35.31 

21  33  26.0 

5.1 

5.0 

0.36 

24 

2248 

I    I  20.67 

45240.1 

5-5 

5-3 

0.36 

8 

2328 

4  38  47.65 

21  46  14.0 

5.1 

5.0 

0.36 

25 

2249 

I    553.01 

521  12.5 

5.5 

5.3 

0.36 

9 

2329 

4  44    0.93 

21  58  25.4 

5.1 

5-0 

0.36 

26 

2249 

I  10  25.72 

+  5  49  38.7 

5.5 

5.3 

0.36 

10 

2331 

44915.11 

+22     959.7 

5.1 

5.0 

0.36 

27 

22  50 

I  14  58.84 

6  17  57.9 

5.5 

5-3 

0.36 

II 

2332 

45430.17 

22  20  56.4 

5.1 

5-0 

0.36 

28 

22  51 

I  19  32.42 

6  46   9.4 

5.5 

5-3 

0.36 

12 

2333 

4  59  46.06 

22  31  15. 1 

5.1 

5.0 

0.36 

29 

22  51 

I  24    6.49 

7  14  12.7 

5-4 

5-3 

0.35 

13 

2335 

5    5   2.75 

22  40  55.2 

5-1 

5-0 

0.36 

3° 

22  52 

I  2841.10 

742    7.0 

5.4 

5-3 

0.35 

14 

2336 

5  1020.19 

22  49  56.3 

5.1 

4-9 

0.36 

May    I 

22  52 

I  33  16.27 

+  8   951.6 

5.4 

5-3 

0.35 

15 

2337 

51538.33 

+22  58  17.9 

5.1 

4.9 

0.36 

2 

2253 

I  37  52.04 

8  37  25.8 

5.4 

5-2 

0.35 

16 

2339 

52057.11 

23    5  59-7 

5.1 

4.9 

0.36 

3 

2254 

I  42  28.46 

9   448.9 

5.4 

5-2 

0.35 

17 

2340 

526  16.50 

2313    1.4 

5.1 

4.9 

0.36 

4 

2254 

147    5.56 

932    0.2 

5.4 

5.2 

0.35 

18 

2341 

5  31  36.45 

23  19  22.5 

5-1 

4.9 

0.36 

5 

2255 

I  51  43.37 

9  58  59.0 

5.4 

5-2 

0.35 

19 

2343 

5365691'   2325    2.8 

5-1 

4.9 

0.36 

6 

22  56 

I  5621.92 

+10  25  44.6 

5.4 

5.2 

0.35 

20 

2344 

54217.81+2330    2.0 

5-1 

4.9 

0.36 

7 

2257 

2    I    1.24 

10  52  16.3 

5-4 

5.2 

0.35 

21 

2346 

54739.10 

23  34  19.9 

5-1 

4.9 

0.36 

8 

2257 

2    541.38 

II  1833.3 

5.4 

5.2 

0.35 

22 

2347 

5  53    0.74I   233756.1 

5-1 

4-9 

0.36 

9 

2258 

2  1022.36 

II  44  34.9 

5.3 

5.2 

0.35 

23 

2348 

5  58  22.67    23  40  50.4 

5-1 

4.9 

0.36 

lO 

2259 

2  15    4.21 

12  1020.3 

5.3 

5.2 

0.35 

24 

2350 

6    344.83    2343    2.8 

5.1 

4-9 

0.36 

ZI 

23     0 

2  19  46.95 

+12  35  48.9 

5.3 

5.2 

0.35 

25 

2351 

6    9    7.16+234433.2 

5.1 

4-9 

0.36 

12 

23     0 

2  24  30.61 

13    I    0.0 

5.3 

5-2 

0.35 

26 

2353 

61429.62    234521.5 

5.1 

4.9 

0.36 

13 

23     I 

2  29  15.21 

132552.8 

5.3 

5-1 

0.35 

27 

2354 

61952.14 

234527.5 

5.1 

4.9 

0.36 

M 

23     2 

2  34   0.78 

13  5026.5 

5.3 

5.1 

0.35 

28 

2356 

6  25  14.67 

234451.2 

5.1 

4.9 

0.36 

15 

23    3 

23847.33 

14  14  40.4 

5.3 

5.1 

0.35 

29 

2357 

63037.15'   234332.5 

1 

5.1 

4.9 

0.36 

i6 

23    4 

2  43  34.89 

+14  38  33.8 

5.3 

5.1 

0.35 

30 

2358 

6  35  59.54:+23  4i3i.5 

5.1 

4-9 

0.36 

17 

23    4 

2  48  23.47 

4-15    2     5.8 

5.3 

5.1 

0.35 

July  2 

0   0 

641  21.76 

+23  38  48.2 

5-1 

4,9 

0.36 
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FOR  TRANSIT  AT  WASHINGTON. 


Date. 

Mean 

Time 
of 

Tran- 
sit 

b    m 

July  2 

o    o 

3 

O     I 

4 

0    3 

5 

O    4 

6 

o    6 

7 

o    7 

8 

o    8 

9 

O  lO 

10 

O  IX 

II 

O  12 

12 

014 

'3 

015 

M 

0  16 

15 

0  18 

i6 

0  19 

17 

020 

i8 

022 

19 

0  23 

20 

024 

21 

025 

22 

026 

23 

028 

24 

029 

25 

030 

26 

031 

27 

0  32 

28 

033 

29 

034 

30 

035 

31 

036 

Aug.  I 

037 

2 

038 

3 

039 

4 

040 

5 

041 

6 

042 

7 

043 

8 

044 

9 

045 

10 

046 

II 

0  46 

12 

047 

13 

048 

14 

049 

15 

0  50 

i6 

050 

17 

051 

Apparent 

Right 
Ascension. 


h 
6 

6 

6 

6 

7 

7 
7 
7 
7 
7 

7 
7 
7 
7 
7 
8 
8 
8 
8 
8 

8 
8 
8 
8 
8 

8 
8 

9 
9 
9 

9 
9 
9 
9 
9 

9 

9 

9 

9 
10 

10 
10 
10 
10 
10 

10 
10 


m      s 

41  21.76 

46  43.76 

52    5-48 

57  26.88 

247.90 

8  8.49 
1328.58 
1848.13 

24    7-09 
29  25.41 

34  43-04 
39  59-93 

45  16.04 
5031.32 

55  45.73 

059.23 

6  11.79 
"  23.37 

16  33.95 

21  43.49 

26  51.97 
31  59-36 

37    5.64 

42  10.80 

47  14-83 

52  17-73 

57  19-49 
2  20.10 

7  19-55 
12  17.83 

17  14.95 

22  10.92 

27  5-75 

31  59-44 
36  52.00 

41  43-44 

46  33.78 
51  23.02 

56  II. 18 
o  58.29 

544-36 
10  29.40 

15  13.43 
19  56.49 

24  38.60 

29  19-77 
34    0.02 


Apparent 
Declination. 

0      '      " 

Hor. 
Par. 

• 

a 

c< 
•M 

1 

« 

»      S.T.of  Sem, 
Pass.  Mer. 

Date. 

Mean 
Time 

of 
Tran- 
sit 

h    m 

4-23  38  48.2 

5-1 

4.90.36 

Aug  16 

050 

I 

23  35  22.6 

5-1 

4.90.36 

17 

051 

I 

23  31  14-9 

5-1 

4.90.36 

18 

0  52 

' 

232625.3 

5-1 

4-90.36 

19 

052,1 

23  20  54.0 

5.1 

4.910.36 

20 

0531 

-1-23  14  41. 1 

5-1 

4.90.36 

21 

0541 

23    746-8 

5-1 

4.9'o.36 

22 

054 

J 

23    011.2 

5-1 

4.90.36 

23 

055 

22  51  54-7 

5.1 

4.9  0. 36 

24 

056 

22  42  57.7 

5.1 

4-90.36 

25 

056 

-H22  33  20.5 

5-1 

4.9 

0.36 

26 

057 

2223     3.4 

5-1 

4-9 

0.36 

27 

058 

22  12     6.7 

5.1 

4-9 

0.36 

28 

058 

22     0  31.0 

5-1 

4-9 

0.35 

29 

059 

21  48  16.7 

5.1 

4-9 

0.35 

30 

059 

+21  35  24.4 

5-1 

4-90.35 

31 

I    0 

21  21  54.5 

5.1 

4-90.35 

Sept.  I 

I     I 

21     747.4 

5.1 

4.9 

0.35 

2 

I     I 

2053    3-7 

5.1 

4-90.35 

3 

X     2 

20  37  43-8 

5-1 

4-90.35 

4 

I     2 

+20  21  48.4 

5.1 

4-90.35 

5 

1     3 

20    5 18.2 

5-1 

4-90.35 

6 

1    3 

Y 

194813.7 

5.1 

4-9J0.35 

7 

1    4 

193035-5 

5-1 

5-00.35 

8 

1    4 

19  12  24.2 

5.1 

5-00.35 

9 

1    5 

+18  53  40.4 

5.1 

5-00.35 

10 

I    6 

18  34  24.8 

5-1 

5-00.35 

II 

I    6 

18  14  37.9 

5-1 

5-0,0.35 

12 

I    7 

17  54  20.5 

5-1 

5.00.35 

13 

1    7 

17  33  33-3 

5.1 

5-00.35 

14 

I    8 

+17  12  16.9 

5.1 

5-00.35 

15 

I    8 

16  50  32.0 

5.1 

5-00.35 

16 

1    9 

1628  19.3 

5.1 

5-o|o.35 

17 

I    91 

16    5  39-4 

5.2 

5-00.35 

18 

I  10' I 

1 

154233.0 

5.2 

5-00.35 

19 

I  II 

I 

+15  19   0.9 

5.2 

5.00.35 

20 

nil 

1455    3-8 

5.2 

5.o|o.35 

21 

I  121 

143042.4 

5.2 

5.00.35 

22 

I  12 

I 

14    5  57-3 

5-2 

5-00.35 

23 

I  13  I 

134049-3 

5.2 

5-00.35 

24 

I  14  I 

+13  15  19.2 

5.2 

5-0J0.35 

25 

114 

I 

12  49  27.7 

5.2 

5-00.35 

26 

115 

I 

12  23  15.6 

5.2 

5.10.35 

27 

I  16 

I 

1 1  56  43.6 

5.2 

5-1 

0.35 

28 

I  16 

I 

II  2952.4 

5-2 

5-1 

0.35 

29 

I  17  I 

+11    242.8 

5.2 

5.1 

0.35 

30 

I  181 

+10  35  15*6 

5.2 

5.1 

0.35 

Oct.   X 

118 

I 

Apparent 

Right 
Ascension. 


h  m      s 
:o  29  19.77 
[o  34    0.02 
[o  38  39.40 

to  43  17-93 
^o  47  55-65 


Apparent     Hor. 
Declination.  Par. 


+11 
10 
XO 

9 
9 

+  8 
8 

7 

7 
6 


05232.59 
057    8.77 

1  44-23 
6  19.01 

1053.16 

15  26.71*+  6 

19  59-69      5 
2432.16      5 

29    4.15  4 

33  35-69  4 

38    6.83+  3 

42  37-62  3 

47    8.09  2 

51  38.29  2 

56    8.27  I 

2  o  38.07  +  I 
2    5    7.74      o 

2  9  37-31  +  o 
2  14  6.81—  o 
2  18  36.30      o 

2  23    5.81  -  I 

2  27  35.40  I 

2  32    5.10  2 

2  36  34.95  2 

241    4-99  3 

2  45  35.26  -  3 
2  50    5.81      4 

2  54  36.67  4 
259    7.88      5 

3  339.49      5 


:3    8  II. 531-  6 
31244.05 
3  17  17.09 
3  21  50.70 
:3  26  24.92 


33059.77 
3  35  35.30 

34011.55 
34448.56 

34926.37 

3  54    5.01 
3  58  44-52 


6 

7 

7 
8 

•  8 

9 

9 
10 

10 


2  42.8 
35  15.6 

7  31-6 
3931.4 

11  15.7 

42  45.3 
14    0.9 

45  3.4 
X5  53-4 

46  31.5 

16  58.6 

47  15.3 

17  22.5 
47  20.7 

17  10.7 

4653.1 
16  28.7 

45  58.2 
X5  22.4 
44  41.9 

1357.4 

43  9.6 

12  19.4 

18  32.7 

49  25.9 
2019.5 
51  12.6 

22  4.5 

5254.5 

23  42.0 

54  26.0 

25  5.8 

55  40.8 

26  10.2 

56  33.2 
2649.0 

56  57-0 
26  56.4 

56  46-4 
26  26.4 

55  55-5 
25  13.1 

54  18.4 
23  10.7 
5x49.1 


—II  20  X3.0 
-1X482X.7 


5-2 

5-2 

5-3 
5.3 
5-3 

5.3 
5-3 
5.3 
5.3 
5.3 

5-3 
5.3 
5.3 
5.3 
5.3 

5.4 
5-4 
5.4 
5.4 
5.4 

5.4 
5.4 
5-4 
5.4 
5-5 

5.5 
5-5 
5-5 
5-5 
5-5 

5-5 
5.6 

5.6 
5.6 

5.6 

5.6 
5.6 

5.6 

5-7 
5.7 

5.7 
5.7 
5-7 
5-7 
5.7 
5.8 


a 

eg 


a 

u 


CO* 


5-1  0.35 

5.iio.35 
5-i|  0.35 
5.iio.35 
5.1  0.35 


5.1 
5.1 
5.x 

5-1 
5-2 

5-2 
5-2 
5-2 
5-2 
5-2 

5-2 
5-2 

5.2 

5-2 

5-2 

5-3 


0.35 
0.35 
0.35 
0.35 
0.35 

0.35 
0.35 
0.35 
0.35 
0.35 

0.35 
0.35 
0.35 
0.35 
0.35 

0.35 


5-3j  0.35 
5-31  0.35 
5-3;  0.35 


5.3 
5-3 


0.35 

0.35 
5-3  0.35 
5-3|  0.36 
5-4j  0.36 
5.4  0.36 

5-4' 0.36 

5.4 

5-4 

5-4 

5-4 

5-5 
5.5 
5.5 
5.5 
5.5 

5-5 
5-5 
5.5 
5-6 


0.36 
a36 
a  36 
a36 

0-37 
0-37 
0.37 
0-37 
0-37 

0.37 
0.37 
0.38 
0.38 


5-6  0.38 
5-6j  0.38 


5.81  5.610.38 


[Eph  13] 


VENUS,  1912. 


549 


FOR  TRANSIT  AT  WASHINGTON. 


Mean 

a 

Sis 

Mean 

• 

a 

Bi 

Date. 

Time 
of 

Tran- 
sit. 

Apparent 
Ascension. 

Apparent 
Declination. 

'nor. 
Par. 

•  mm 

•0 

a 
« 

If 

4)   V 

Date. 

Time 

of 
Tran- 
sit. 

h    m 

Apparent 

Right 
Ascension. 

Apparent 
Declination. 

Hor. 
Par. 

ca 

s 

M 

«5 

b    m 

h    m      8 

0        f         w 

8 

b  m      s 

0     t      » 

8 

Oct.    1 

118 

135844-52 

—II  4821.7 

5.8 

5.6 

0.38 

N0V.Z6 

2  10 

17  52  24.83 

-25    823.3 

6.8 

6.6 

0.49 

2 

119 

14    324.95 

12  16  14.3 

5.8 

5.6 

0.38 

17 

2  Z2 

17  57  48.83 

25  10  54^9 

6.9 

6.7 

0.49 

3 

I  20 

14    8    6.32 

12  43  49.9 

5.8 

5-7 

0.39 

Z8 

213 

18    312.88 

251241-5 

6.9 

6.7 

0.49 

4 

I  20 

14  12  48.66 

13  II     8.0 

5-8 

5-7 

0.39 

19 

2  15 

18    836.90 

251343-1 

6.9 

6-7 

0.49 

5 

I  21 

14  17  32.00 

1338    7.8 

5.8 

5-7 

0.39 

20 

2  z6 

18  14    0.83 

25  13  59.6 

7.0 

6.7 

0.50 

6 

X  22 

14  22  16.38 

-14     448.4 

5-9 

5-7 

0.39 

21 

218 

18  19  24.59 

-25  13  31-1 

7.0 

6.8 

0.50 

7 

123 

14  27     1.82 

14  31     9.0 

5.9 

5-7 

0-39 

22 

2  19 

18  24  48.12 

25  Z2  17.6 

7-0 

6.8 

0.50 

8 

124 

14  31  48.34 

1457    8.9 

5.9 

5-7 

0.40 

23 

2  21 

18  30  11.34 

25  10  19.2 

7.1 

6.8 

0.50 

9 

124 

14  36  35.98 

I52247.2I    5.9 

5-7 

0.40 

24 

2  22 

18  35  34-18 

25   7  35-9 

7.1 

6.9 

a5z 

xo 

125 

14  41  24.74 

1548    3-2 

5-9 

5-8 

0.40 

25 

224 

18  40  56.57 

25   4   7-8 

7-1 

6.9 

0.5Z 

II 

I  26 

14  46  14.64 

— 16  Z2  56.1 

6.0 

5.8 

0.40 

26 

2  25 

18  46  18.45 

-24  59  55-2 

7.2 

6.9 

0.5X 

12 

127 

14  51    5-71 

16  37  25.0 

6.0 

5.8 

0.40 

27 

2  26 

18  51  39.74 

24  54  58.2 

7.2 

7.0 

0.51 

13 

128 

14  55  57-95 

Z7    z  29.1 

6.0 

5-8 

0.41 

28 

2  28 

1857   0.39 

24  49  17-0 

7-2 

7.0 

0.5X 

M 

I  29 

15   051.38 

1725    7-7 

6.0 

5.8 

0.41 

29 

2  29 

19   220.35 

24  42  51-9 

7-3 

7.0 

0.52 

15 

130 

15    546.00 

17  48  19.9 

6.0 

5-9 

0.41 

30 

230 

19   7  39-55 

24  35  43.2 

7.3 

7-1 

0.52 

z6 

131 

15  104Z.83 

-18  II    4.9 

6.0 

5.9 

0.41 

Dec.  x 

2  32 

19  z  2  57.92 

-242751.3 

7-3 

7-1 

0.52 

17 

132 

15  15  38.87 

1833  22.1 

6.1 

5-9 

0.4X 

2 

333 

19  z8  15.39 

24  19  Z6.4 

7-4 

7.2 

0.52 

i8 

133 

152037.Z3 

18  55  Z0.6 

6.Z 

5-9 

0.42 

3 

234 

19  23  31.92 

24   959.0 

7-4 

7-2 

0.53 

X9 

134 

15  25  36.60 

19  16  29.5 

6.Z 

5.9 

0.42 

4 

236 

19  28  47.44 

23  59  59-5 

7.4 

7.2 

0.53 

20 

135 

15  30  37*28 

19  37  18.2 

6.Z 

6.0 

0.42 

5 

237 

1934    Z.90 

23  49  18.3 

7.5 

7-3 

0.53 

21 

I  ^6 

15  35  39.17 

-19  57  35-9 

6.2 

6.0 

0.42 

6 

238 

19  39  15-24 

-23  37  55-8 

7.5 

7-3 

0.53 

22 

I  37 

154042.27 

20  17  21.9 

6.2 

6.0 

0.43 

7 

240 

19  44  27.42 

23  25  52.6 

7-6 

7.4 

0.53 

23 

138 

154546.58 

20  36  35.5 

6.2 

6.0 

0.43 

8 

241 

194938.39 

2313   9-2 

7.6 

7.4 

0.54 

24 

140 

15  5052.08 

20  55  15-9 

6.2 

6.0 

0.43 

9 

242 

19  54  48.09 

225946.1 

7.7 

7-4 

0.54 

25 

141 

15  55  58.76 

21  Z3  22.5 

6.2 

6.1 

0.43 

zo 

243 

19  59  56.48 

22  45  44.0 

7.7 

7-5 

0.54 

26 

142 

16    I    6.60 

-21  30  54.5 

6.3 

6.1 

0.44 

zz 

244 

20    5    3.50 

-2231    3.5 

7-7 

7-5 

0.54 

27 

M3 

16   615.59 

2X  47  51-3 

6.3 

6.Z 

0.44 

X2 

246 

2010  9.Z2 

22  Z5  45.1 

7-8 

7-6 

0.55 

28 

144 

16  z  I  25.71 

22     4  12.2 

6.3 

6.1 

0.44 

13 

247 

20  15  Z3.30 

21  59  49.5 

7.8 

7-6 

0.55 

29 

X46 

16  x6  36.94 

22  19  56.4 

6.3 

6.2 

0.44 

14 

248 

20  20  16.00 

21  43  17.4 

7-9 

7-6 

0.55 

30 

147 

16  21  49.24 

2235    3-4 

6.4 

6.2 

0.45 

15 

249 

2o  25  Z7.20 

2Z  26    9.6 

7-9 

7-7 

0.55 

31 

148 

16  27    2.59 

-22  49  32.6 

6.4 

6.2 

0.45 

z6 

2  50 

20  30  16.87 

-2Z     826.7 

8.0 

7-7 

0.55 

Nov.  X 

150 

16  32  16.98 

23    323.4 

6.4 

6.2 

0.45 

17 

251 

20  35  14.97 

2050    9.3 

8.0 

7.8 

0.56 

2 

151 

16  37  32.38 

23  16  35.2 

6.4 

6.2 

0.45 

z8 

2  52 

204011.47 

20  3Z  Z8.3 

8.Z 

7.8 

0.56 

3 

152 

x6  42  48.72 

2329   7«3 

6.5 

6-3 

0.45 

19 

253 

2045   6.35 

20x1  54.5 

8.Z 

7.9 

0.56 

4 

153 

1648    5.97 

23  40  59-2 

6.5 

6.3 

0.46 

20 

254 

20  49  59.60 

19  51  58.5 

8.1 

7.9 

0.56 

5 

155 

16  53  24.08 

-23  52  10.5 

6.5 

6-3 

0.46 

2Z 

255 

20  54  51.21 

-Z9  3z  3Z.I 

8.2 

8.0 

0.56 

6 

156 

16  58  43.01 

24   240.6 

6.5 

6.3 

0.46 

22 

2  56 

205941.16 

19  10  33-0 

8.2 

8.0 

0.57 

7 

158 

17    4    2.72 

241229.1 

6.6 

6.4 

0.46 

23 

256 

21    429.43 

1849   5.2 

8.3 

8.1 

0-57 

8 

159 

17   923.Z4 

24  21  35.4 

6.6 

6.4 

0.47 

24 

257 

2Z    9  16.04 

1827    8.3 

8.4 

8.1 

0.57 

9 

2   0 

Z7  Z4  44.22 

24  29  59.0 

6.6 

6.4 

0.47 

25 

258 

2Z  14    0.97 

18   443.1 

8.4 

8.2 

0.57 

zo 

2   2 

1720   5.90 

-24  37  39.7 

6.7 

6.5 

0.47 

26 

259 

21  1844.22 

-Z7  41  50.5 

8.5 

8.2 

0.57 

XI 

2    3 

17  25  28.  zz 

244437.1 

6.7 

6.5 

0.48 

27 

3   0 

21  23  25.79 

Z7  x8  3Z.I 

8.5 

8.3 

0.58 

12 

2    5 

17  30  50.79 

24  50  50-7 

6.7 

6.5 

0.48 

28 

3   0 

2Z  28    5.69 

16  54  45-7 

8.6 

8.3 

0.58 

13 

2   6 

173613-86 

24  56  2a4 

6.7 

6.6 

0.48 

29 

3    1 

2Z  32  43-92 

163035-1 

8.6 

8.4 

0.58 

M 

2    8 

17  41  37-27 

25    X   6.0 

6.8 

6.6 

0.48 

30 

3   2 

21  37  2a  50 

z6  6   0.x 

8.7 

8.4 

0-59 

15 

2    9 

1747    0.95 

-25   5   7.0 

6.8 

6.6 

0.48 
0.49 

31 

3   2 

2X  4Z  55.42 

-X5  4X    1.4 
-15  15  39.9 

8.8 

8.5 

0.59 

x6 

3  ZO 

17  52  24.83 

-25   823.3 

6.8 

6.6 

32 

3    3 

2Z  46  28.70 

8.8 

8.6 

0.59 

[Bph  IS] 
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FOR  TRANSIT  AT  WASHINGTON. 


Meanl                       1 

^ 

a 

Mean 

i  s    e^ 

Date. 

Time 

of 
Tran- 

Apparent 
Ascensum. 

Apparent 
Declination. 

Hot. 
Par. 

S 

1^ 

03  ft. 

Date. 

Time 

of 
Tran- 

Apparent 
Ascension. 

Apparent 
Declination. 

Hot.    :S   .^^ 
Par.     g    '05 

sit 

w 

M 

sit, 
b    m 

h   m 

h   m      s 

0       t        m 

S 

h  m      8 

0       t        m 

m              m 

B 

Jan.     I 

844 

3  25  42.65 

+^I       I  15.9 

12.7 

7.2 

0.52 

Feb.  x6 

634 

4  16  xa30+23  31  22.5J 

7.9;  4-5  0-33 

2 

841 

3  25  54-50 

21     2  28.5 

12.5 

7.1   0.51 

X7 

632 

4  X7  57-43 

23  35  21.0J 

7.8j  4.5  0.33 

3 

837 

326    9.44 

21     349.7 

12.3 

7.1    0.51 

18 

630 

4  19  45.81 

2339X7.7J  7.8;  4.5  0-33 

4 

833 

3  26  27.42 

21     5X9.3 

12.2 

7.0,0.50 

X9 

627 

4  21  35-41 

23  43  X2.4 

7.7 

4.4  0.32 

5 

830 

3  26  48.38 

21     657.x 

I2«I 

6.90.50 

20 

625 

4  23  26.20 

2347   4.9 

7.6 

4.4 

a.32 

6 

826 

3  27  12.26 

+21    8  42.9 

21  10  36.5 

1 1.9 

6.9 

0.50 

21 

623 

425  18. 14 

+23  50  54.9 

7.6 

4.3 

i 

0.32 

7 

823    32739-01 

1 1.8 

6.8 

0.49 

22 

621 

427  II.2I 

23  54  42.3 

7.5 

4.3:  0.3X 

8 

8  19   3  28   8*59 

21  12  37.8 

11.6 

6.7 

0.49 

23 

619 

429     5-38 

23  58  26.8 

7.4 

4.3;  0.3X 

9 

8  16   3  28  40.96 

21  1446.6 

11.5 

6.6 

0.48 

24 

617 

4  3X    0.62 

24   2    8.3 

7-4 

4.2  0.3Z 

xo 

8  12 

3  29  16.07 

21  17     2«8 

IX.4 

6.6 

0.47 

as 

615 

4  32  56.92 

24   546.6 

7.3 

4.2 

O.3X 

II 

8   9 

3  29  53.86 

+21  19  26.1 

11.3 

6-5 

0.47 

26 

613 

4  34  54-25 

+24   921.4 

7-3 

4.2  0.30 

12 

8   6 

3  30  34-28 

21  21  56.4 

11.2 

6.4 

0-47 

27 

6x1 

43652-58 

24  X 2  52.6 

7.2 

4.1  0.30 

X3 

8    3 

3  31  17-31 

21  24  33.4 

II. 0 

6.40.461 

28 

6   9 

4  38  5X.89 

24  16  20.1 

7.x 

4.x 

0.30 

14 

8    0 

332    2.9X 

21  27  17.0 

ia9 

6.3 

0.46 

29 

6   7 

44052.14 

24  X9  43.6 

7-x 

4.x 

0.30 

15 

756 

3  32  51.02 

21  30    6.8 

10.8 

6.2 

0.45 

Mar.  X 

6    5 

4  42  53.3X 

2423   2.9 

7.0 

4.0 

a.30 

z6 

7  53 

3  33  41-59 

+2133     2.7 

ia7 

6.1 

0.45 

2 

6    3 

4  44  55.38 

+24  26  X7.9 

7.0 

4.0  0.29 

17 

750 

3  34  34-59 

21  36    4.6 

10.6 

6.1 

0.44 

3 

6   2 

4  46  58.32 

24  29  28.4 

6.9 

4.010.29 

z8 

7  47 

3  35  29-96 

21  39  12.2 

10.5 

6.0 

0-44 

4 

6   0 

449   2.XX 

24  32  34-3 

6.8{  3.9!  0.29 

19 

744 

3  36  27.66 

21  42  25.2 

10.4 

6.0 

0.43 

5 

558 

4  5X    6.75 

24  35  35.5 

6.8*  3.9  0.29 

20 

741 

3  37  27.65 

21  45  43-4 

10.3 

5-9 

0.43 

6 

556 

4  53  12.22 

24  38  3X.7 

6.7 

3.9 

0.28 

21 

738 

3  38  29.87 

+2X49    6.5 

X0.2 

5.8 

0.42 

7 

554 

4  55  X8.50 

+24  41  22.9 

6.7 

3.8 

0.28 

22 

736 

3  39  34-28 

2X  52  34.2 

IO.I 

5.8 

0.42 

8 

552 

4  57  25.58 

2444   8.9 

6.6 

3.8 

0.28 

23 

7  33 

3  40  40.83 

21  56    6.3 

9-9 

5.7 

0.41 

9 

550 

4  59  33.45 

24  46  49.7 

6.6 

3.8 

OL28 

24 

730 

3  41  49.48 

21  59  42.6 

9-8 

5.7 

O.4X 

xo 

549 

5    X  42.09 

24  49  25.0 

6.5 

3.8 

0.28 

25 

727 

3  43   0.18 

22     3  22.7 

9.7 

5.6 

0.40 

XX 

5  47 

5    35X.49 

24  5X  54.8 

6.5 

3.7 

0.27 

26 

724 

3  44  12.89 

+22     7     6.4 

9.6 

5-5 

a4o 

X2 

5  45 

5   6   1.62 

+24  54  18.8 

6.4 

3.7 

0.27 

27 

722 

3  45  27.56 

22  10  53*3 

9-5 

5-5 

0.40 

X3 

543 

5   8x2.46 

24  56  37-0 

6.4 

3.7 

0.27 

28 

719 

3  46  44-15 

22X443.1 

9-4 

5.4 

0.39 

X4 

542 

5  xo  24.00 

24  58  49.2 

6.4 

3.6 

0.27 

29 

7  16 

348    2.62 

22  X8  35.6 

9-3 

5-4 

0.39 

X5 

540 

5  12  36.23 

25   055.4 

6.3 

3.6 

0.27 

30 

714 

3  49  22.90 

22  22  30.6 

9-3 

5.3 

0.39 

z6 

538 

5  X4  49-X4 

25   255.4 

6.3 

3.6 

OU27 

31 

7x1 

3  50  44-95 

+22  26  27.9 

9-2 

5-3 

0.38 

X7 

536 

5x7   2.72 

+25   449.x 

6.2 

3.6 

0.27 

Feb.    I 

7   9 

352   8.74 

22  3027.x 

9.x 

5-2 

0.38 

x8 

5  35 

5  X9  X6.95 

25   636.4 

6.2 

3.5 

0.26 

2 

7   6 

3  53  34-22 

22  34  27.9 

9-0 

5-2 

0.38 

19 

5  33 

521  3x.8x 

25   8  17.2 

6.1 

3.5 

Ob  26 

3 

7    4 

3  55    1-33 

22  38  30.x 

8.9 

5-x 

0.37 

20 

531 

5  23  47,28 

25   95X.4 

6.1 

3.5 

0.26 

4 

7    I 

3  56  30-05 

22  42  33.4 

8.8 

5.x 

0.37 

21 

530 

526   3.35 

25 IX  x8.8 

6.x 

3-5 

0.96 

5 

659 

358    0.36 

+22  46  37.6 

8.7 

5.0 

0.36 

22 

528 

5  28  19.99 

+25  12  39.2 

6.0 

3*4 

0.26 

6 

656 

3  59  32.23 

22  50  42.5 

8.6 

5-0 

0.36 

23 

526 

53037.19 

25  13  52-6 

6.0 

3.4 

Ob25 

7 

654 

4    I    5.63 

22  54  47.8 

8.6 

4.9 

0.36 

24 

525 

5  32  54-93 

25  14  58.8 

5.9 

3.4 

0.25 

8 

652 

4    240.53 

22  58  53.4 

8-5 

4.9 

0.36 

25 

523 

5  35  X3.20 

25  X5  57.9 

5.9 

3.4 

0.25 

9 

649 

4   4  16.89 

23    2  59.0 

8.4 

4*8 

0.35 

26 

522 

5  37  3X.97 

25 16  49.7 

5.8 

3.4 

0.25 

zo 

647 

4   554-69 

+23   7   4.5 

8.4 

4.8 

0.35 

27 

520 

5  39  51.23 

+25  17  34-2 

5.8 

3.4 

0.25 

IX 

645 

4    733-90 

23  IX    9.6 

8.3 

4.7 

0.35 

28 

5x8 

542  ia96 

25  x8  X1.3 

5.7 

3.3 

0.25 

12 

643 

4   9x4.50 

2315x4.2 

8.2 

4-7 

0-34 

29 

5x7 

5443X.15 

25  x8  40^8 

5.7 

3.3 

0.24 

13 

641D 

4  xo  56.46 

23  19  x8.o 

8.1 

4-7 

0-34 

30 

5x5 

5  46  5X.78 

2519   2.7 

5.7 

3-3 

0.24 

14 

63a 

4  X2  39.76 

23  25  20.8 

8.0 

4.6 

0.34 

3X 

5x4 

5  49  X2.83 

25  19  16.9 

5.7 

3-3 

0.24 

15 

636 

►    4X424.38 

+23  27  22.4 

S.0 

4.6 

0-33 

Apr.    I 

512 

5  5X  34.28 

+25x923.3 

5.7 

3-3 

0.24 

16 

6  34I  4  x6  ZO.30 

+23  31  22.5 

7-9!  4-5 

0.33 

2 

5x0 

5  53  56.12 

+35  X9  2X.8 

5.6 

3-* 

0.24 

[Ep 

>liii] 
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FOR  TRANSIT  AT  WASHINGTON. 


Mean 

• 

1 

§^ 

Mean 

• 

i 

ft 

B8 

Date. 

Time 
of 

Tran- 
sit 

h  m 

Ascenaion. 

Apparent 
Declination. 

Hor. 
Par. 

^1 

Date. 

Time 
of 

Tran- 
sit 

h  m 

Ascension. 

Apoarent 
Decfinatioo. 

Hor. 
Par. 

m 

«5 

03  0, 

h  m   t 

0  '  » 

m 

n 

% 

h  m  s 

Of* 

a 

Mar.  X 

18  12 

16  51  3.76 

-21  43  18.8 

1.6 

17.7 

X.35 

Apr.  16 

15x5 

16  55  17.89 

-21  47  58.6 

1.9 

20.3 

x.55 

2 

18  8 

16  51  26.26 

21  43  52.8 

1.6 

17.7 

1.36 

X7 

15x1 

X655  5-03 

21  47  37-3 

1.9 

20.4 

1.56 

3 

18  4 

16  51  48.08 

21  44  25.5 

17.8 

1.36 

18 

X5  7 

16  54  5X.43 

21  47  14.9 

X.9 

20.4 

1.56 

4 

18  I 

1652  9.22 

21  44  56.8 

17.8 

1.36 

X9 

15  3 

x6  54  37-09 

21  46  51.4 

1.9 

20.5 

X.57 

5 

1757 

16  52  29.66 

21  45  26.7 

17.9 

x-37 

20 

1458 

16  54  22.0X 

21  46  26.9 

1.9 

20.5 

X.57 

6 

1754 

165249.39 

-2x4555.3 

17.9 

1-37 

21 

X454 

x6  54  6.20 

—21  46  1.2 

x.9 

20.6, 1.57 

7 

1750 

c6  53  8.41 

21  46  22.7 

18.0 

1.38 

22 

1450 

16  53  49.69 

21  45  34.4 

x.9 

20.6 

1.58 

8 

1746 

16  53  26.72 

21  46  48.7 

18.0 

1.38 

23 

1446 

x6  53  32.48 

2145  6.5 

1.9 

20.7 

1.58 

9 

1743165344-30 

21  47  13-4 

18. 1 

1.38 

24 

14  41 

x6  53  X4.57 

21  44  37.6 

1.9 

20.7 

1.59 

xo 

17  39 16  54  I-I5 

21  47  36.9 

18. 1 

x-39 

25 

X4  37 

16  52  55.98 

2x44  7-6 

x.9 

20.8 

1.59 

II 

1735 

16  54  17.27 

-21  47  59.2 

18.2 

1.39 

26 

1433 

16  52  36.73 

-21  43  36.6 

x.9 

20.8 

1.59 

12 

1732 

x6  54  32.64 

21  48  20.2 

18.3 

1.40 

27 

1429 

16  52  16.82 

2x43  4-5 

i.9!2o.9 

1.60 

13 

1728 

16  54  47.26 

21  48  39.8 

18.3 

1.40 

28 

1424 

16  51  56.26 

21  42  31.4 

1.920.9 

1.60 

14 

1724 

1655  1.13 

21  48  58.2 

18.4 

1.41 

29 

1420 

16  51  35.07 

21  41  57.2 

x.9 

21.0 

1.60 

15 

1721 

16  55  14.24 

2X  49  X5.3 

18.4 

1.41 

30 

X4X6 

16  51  13.26 

21  41  22.0 

2.0 

2X.O 

1.61 

x6 

17  17 

16  55  26.59 

-21  49  31.2 

18.5 

1.42 

May  I 

14x2 

16  50  50.85 

-21  40  45.7 

2.0 

21.1 

1.61 

X7 

17x3 

165538.16 

21  49  45.0 

x8.6 

X.42 

2 

X4  7 

x6  50  27.84 

21  40  8.4 

2.0  21. 1 

1.61 

x8 

17  10 

x6  55  48.95 

21  49  59-3 

x8.6 

X.43 

3 

X4  3 

1650  4.24 

2X  39  30.0 

2.0 

2X.2 

1.62 

19 

17  6 

16  55  58.96 

21  50  IX.5 

X8.7 

X.43 

4 

1359 

16  49  40.08 

21  38  50.6 

2.0 

2X.2 

1.62 

20 

17  2 

16  56  8.20 

21  50  22.4 

18.7 

1-44 

5 

X3  54 

x6  49x5.37 

21  38  10.3 

2.0 

21.2 

1.62 

21 

1658 

16  56  16.65 

—21  5032.1 

1.8 

18.8 

X.44 

6 

X350 

164850.12 

-2X  3729.1 

2.0 

21.3 

1.62 

22 

1654 

165624.31 

21  50  40.6 

X.8 

18.9 

1-44 

7 

X346 

164824.34 

21  3646.8 

2.0 

21.3 

1.63 

23 

1650 

16  56  31.19 

2x5047.9 

1.8 

18.9 

1-45 

8 

X341 

16  47  58.06 

21  36  3.6 

2.0 

2X.3 

X.63 

24 

1647 

16  56  37.27 

215054.1 

Z.8 

19.0 

1-45 

9 

1337 

i6  47  31.29 

21  35  X9-4 

2.0 

21.4 

X.63 

25 

X643 

16  56  42.56 

21  5059.1 

x.8 

19.1 

1.46 

XO 

1332 

X647  4.04 

2X  34  34-3 

2.0 

2X.4 

1.63 

26 

1639 

16  56  47.05 

-21  51  2.9 

1.8 

19.1 

X.46 

XX 

1328 

164636.33 

-213348.3 

2.0 

21.4 

1.64 

27 

X635 

16  56  5a75 

21  51  5.6 

1.8 

19.2 

1-47 

12 

X324 

1646  8.19 

2x33  1.3 

2.0 

2X.5 

1.64 

28 

X631 

16  56  53.66 

21  51  7.2 

1.8 

19.2 

1-47 

X3 

X3X9 

x6  45  39-63 

2X  32  X3.5 

2.0 

2X.5 

1.64 

29 

1627 

16  56  55.78 

21  51  7.6 

1.8 

19-3 

1.48 

X4 

13x5 

16  45  X0.67 

21  31  24.9 

2.0 

2X.5 

1.64 

30 

1623 

16  56  57.10 

21  51  6.8 

1.8 

X9.3 

1.48 

15 

13  10 

164441.32 

21  30  35.5 

2.0 

21.6 

1.65 

31 

1620 

16  56  57.62 

-2151  4.9 

1.8 

19.4 

1.49 

x6 

13  6 

1644  XI.62 

-2X  29  45.4 

2.0 

2X.6 

1.65 

Apr.  X 

16  z6 

16  56  57-34 

21  51  1.8 

x.8 

19.5 

1.49 

X7 

13  2 

164341.58 

2X  28  54.4 

2.0 

21.6 

1.65 

2 

16  12 

16  56  56.26 

21  50  57.6 

x.8  19.5 

1.49 

18 

X2  57 

1643x1.23 

21  28  2.6 

2.0 

21.6 

1.65 

3 

z6  8 

165654.38 

21  50  52.2 

x.8 19.6 

1.50 

X9 

X2  53 

16  42  40.59 

2X  27  XO.X 

2.0 

21.7 

1.65 

4 

16  4 

16  56  51.70 

215045.7 

1.8  19.6 

1.50 

20 

12  48 

1642  9.69 

21  26  17.0 

2.0 

21.7 

1.65 

5 

t6  0 

16  56  48.23 

—21  50  38.0 

1.8  19.7 

1.51 

21 

1244 

x6  4x38.54 

-21  25  23.3 

2.0 

21.7 

1.66 

6 

X556 

16  56  43.96 

21  50  29.2 

1.8 

X9.8 

1.51 

22 

X2  39 

16  41  7.16 

21  2429.1 

2.0 

21.7 

1.66 

7 

X552 

16  56  38.89 

2X  50  19.3 

1.8 

X9.8 

1.52 

23 

X2  35 

x6  40  35-57 

2X  23  34.3 

2.0 

21.7 

1.66 

8 

1548 

16  56  33.03 

21  50  8.2 

1.8 

X9.9 

1.52 

24 

X231 

16  40  3.80 

21  22  38.9 

2.0 

21.8 

1.66 

9 

X5  44 

165626.38 

21  49  56.0 

1.9 

19.9 

1.52 

25 

12  26 

16  39  31.88 

21  21  43.0 

2.0 

2^,8 

1.66 

zo 

1540 

z6  56  18.94 

-214942.6 

1.9 

20.0 

X.53 

26 

12  21 

16  38  59.82 

-21  20  46.7 

2.0 

21.8 

1.66 

21 

1536 

x6  56 10.71 

21  4928.1 

x.Q 

20.0 

x-53 

27 

X2  17 

16  38  27.64 

21  19  50.0 

2.0 

21.8 

1.66 

12 

X531 

16  56  1.70 

2X  49  12.5 

X.9 

20.1 

1.54 

28 

12  X2 

x6  37  55.37 

2X  18  52.9 

2.0 

21.8 

1.66 

13 

1527 

165551.90 

2X  48  55-7 

1.9 

20.2 

1-54 

29 

12  8 

16  37  23.03 

2X  X7  55.4 

2.0 

21.8 

1.66 

14 

1523 

165541.33 

21  48  37.8 

1.9 

20.2 

X.55 

30 

X2  4 

16  36  50.63 

2X  16  57.6 

2.0 

21.8 

1.66 

X5 

15  19 

16  55  29.99 

-21  48  18.7 

1.9 

20.31.55 

3X 

1159 

16  36  18.  2 1 

-21  15  59.5 

2.0 

21.8 

X.66 

z6 

15x5 

16  55  17.89 

—21  47  58.6 

1.9 

20.3I1.55 

June  X 

XX  54 

x6  35  45-77 

— 2X  X5  1.2 

2.0 

21.8 

1.66 

fEpl 

(l  12] 

552 
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FOR  TRANSIT  AT  WASHINGTON. 


Mean 

• 

B 

• 

Bis 

«%    SI 

Mean 

• 

a 

!•' 

Date. 

Time 
of 

Tran- 
sit. 

Apparent 

Right 
Aecenaion. 

Apparent 
Declination. 

Hor. 
Par. 

n 

o«i 

Date. 

Time 

of 
Tran- 
sit. 

Ai»>arent 
Ascension. 

Apparent 
Declinatioii. 

Hor. 
Par. 

a 

« 

m 

IS- 

h   m 

h   m      8 

0       #        w 

w 

8 

h    m 

h  m      8 

0     «      f* 

s 

June   I 

II  54 

16  35  45-77 

—21  15     1.2 

2.0 

21.8 

1.66 

July  17 

834 

16  16  34.34 

—2040    6.0 

1.9 

20.5 

1.56 

2 

II  50 

16  35  13-35 

21  14     2.6 

2.0 

21.8 

1.66 

18 

830 

16  16  22.71 

20  39  50.2 

1.9 

20.5 

1-55 

3 

II  46 

16  34  4a97 

21  13    3-9 

2.0 

21.8 

1.66 

19 

826 

16  16  XI.83 

203936.3 

X.9 

«X4 

1-55 

4 

II  41 

1634    8.65 

21  12     5.x 

2.0 

21.8 

1.66 

20 

822 

16  x6    1.69 

20  39  24.2 

1-9 

20.4 

1-54 

5 

II  37 

16  33  36-40 

21  II     6.3 

2.0 

21.8 

1.66 

21 

818 

161552.30 

20  39  13-9 

1.9 

20.3'  1.54 

6 

II  32 

1633    4.25 

-21  10     7.4 

2.0 

21.8 

1.66 

22 

814 

16  15  43.66 

-2039   5-5 

1.9 

20.3 

1.54 

7 

II  28 

16  32  32.23 

21     9    8.6 

2.0 

21.8 

1.66 

23 

810 

16  15  35.78 

20  38  59.0 

1.9 

20.2 

1-53 

8 

II  23 

1632    0.35 

21    8    9.9 

2.0 

21.8 

1.66 

24 

8    6 

16  15  28.67 

20  38  54.4 

x.9 

20.2 

x-53 

9 

II  19 

16  31  28.63 

21    7II-3 

2.0 

21.8 

1.66 

25 

8     2 

16  15  22.31 

203851.6 

1.9 

20.IJ  1.52 

xo 

II  14 

16  3057.10 

21    6  13.0 

2.0 

2X.8 

1.66 

26 

758 

16  15  16.72 

20  38  50.7 

1.9 

20.1.  1.52 

1 

II 

II  10 

16  30  25.79 

-2X     5X4.9 

2.0 

21.8 

1.66 

27 

7  54 

16 15  11.90 

-20  38  51.8 

1.9 

20.0 

1.52 

12 

II    6 

16  29  54.71 

21     4  17.I 

2.0 

21.8 

1.65 

28 

750 

16  15    7.84 

20  38  54.8 

1.9 

19.9 

i-5> 

13 

II    I 

16  29  23.89 

21     3  19.6 

2.0 

21.7 

1.65 

29 

746 

16  15    4.54 

20  38  59.6 

x.9 

X9.9 

1.51 

14 

1057 

162853.34 

21     2  22.6 

2.0 

21.7 

1,65 

30 

742 

16  15    2.01 

2039   6.3 

1.8 

19.8 

1.50 

15 

1052 

16  28  23.08 

21     I  26.0 

2.0 

21.7 

1.65 

31 

738 

16  15    a25 

20  39  15.0 

X.8 

19.81 1.50 

x6 

1048 

16  27  53.15 

-21     0  29.9 

2.0 

21.7 

1.65 

Aug.    I 

7  34 

16  14  59.26 

-20  39  25.6 

1.8 

1^7 

1.50 

X7 

1043 

16  27  23.56 

20  59  34-5 

2.0 

21.7 

1.65 

2 

730 

16  14  59.03 

20  39  38.0 

x.8 

19.7 

1-49 

x8 

1039 

162654.34 

20  58  39.6 

2.0 

21.6 

1.64 

3 

726 

16  14  59.57 

20  39  52-3 

1.8 

X9.6  1.49 

19 

1034 

16  26  25.51 

20  57  45-4 

2.0 

21.6 

1.64 

4 

722 

16  15   0.88 

20  40   8.6 

1.8 

19.6  X.48 

20 

10  30 

16  25  57.07 

20  56  52.0 

2.0 

2X.6 

1.64 

5 

7  x8 

16  15   2.96 

20  40  26.8 

1.8 

1^5 

1.48 

21 

1026 

16  25  29.04 

-20  55  59.4 

2.0 

21.6 

1.64 

6 

714 

X615    5.82 

-40  40  46.9 

x.8 

19*4 

1-47 

22 

10  21 

1625    1.44 

2055    7.5 

2.0 

21.5 

1.64 

7 

711 

16  15   9.45 

20  41    8.9 

x.8 

19-4 

1-47 

23 

10  17 

x6  24  34.30 

20  54  16.4 

2.0 

21.5 

1.63 

8 

7    7 

16  15  13.84 

20  41  32.8 

x.8 

X9-3 

1.46 

24 

10  12 

16  24   7.64 

20  53  26.3 

2.0 

21.5 

1.63 

9 

7    3 

16  15  18.99 

20  41  58.6 

x.8 

19-3 

1.46 

25 

ID    8 

162341.46 

20  52  37.2 

2.0 

21.4 

1.63 

10 

659 

x6  15  24.90 

20  42  26.2 

x.8 

19.2 

1.46 

26 

10   4 

16  23  15.78 

-2051  49.2 

2.0 

21.4 

1.63 

XX 

655 

16  15  31.59 

-20  42  55.7 

1.8 

19.1 

1-45 

27 

9  59 

16  22  50.62 

2051     2.1 

2.0 

21.4 

1.62 

12 

651 

16  X5  39.04 

204327.1 

x.8 

19. 1 

1-45 

28 

9  55 

16  22  25.98 

2050  x6.i 

2.0 

21.3 

1.62 

13 

'648 

161547.24 

2044   a3 

1.8 

19.0 

1-44 

29 

951 

16  22    X.87 

204931-3 

2.0 

2X.3 

1.62 

14 

644 

16  X5  56.21 

204435-3 

x.8 

19^0 

1-44 

30 

946 

16  21  38.31 

20  48  47.8 

2.0 

21-3 

1.62 

15 

640 

16  16   5.94 

2045  x2.x 

x.8 

18.9 

1-43 

July    I 

942 

16  21 15.32 

-2048    5.4 

2.0 

21.2 

1.61 

x6 

636 

x6  16  16.42 

-20  45  5a7 

x.8 

x8«9 

1.43 

2 

938 

16  20  52.92 

20  47  24.2 

2.0 

21.2 

1.61 

17 

632 

16  16  27.65 

2046  31.  X 

1-7 

x8.8 

1.43 

3 

9  34 

1620  31.12 

20  46  44-4 

2.0 

21.2 

1.61 

x8 

629 

x6  x6  39.63 

2047  13.2 

1-7 

X8.8 

1-42 

4 

929 

1620   9.92 

20  46   6.0 

2.0 

2X.I 

1.60 

19 

625 

16  16  52.34 

20  47  57-0 

1.7 

X8.7 

X.42 

5 

925 

161949.33 

20  45  28.9 

2.0 

2X.I 

1.60 

20 

621 

16 17    5.78 

204842.5 

1.7 

x8.6 

1.4I 

6 

921 

16  19  29-37 

-20  44  53.2 

2.0 

2X.O 

1.60 

21 

618 

16 17  19.95 

—20  49  29.6 

x-7 

x8.6 

1.4I 

7 

9  16 

16 19  xao5 

20  44  19.0 

2.0 

21.0 

1.59 

22 

614 

16  17  34.84 

20  50  18.4 

x-7 

18.5 

1.41 

8 

9  12 

16  18  51.38 

204346.4 

1.9 

2I.O 

1.59 

23 

6  10 

16  17  50.46 

20  51     8.7 

1-7 

18.5 

X.40 

9 

9   8 

16  18  33.38 

20  43  X5.2 

1.9 

20.9 

1.59 

24 

6    7 

16  18   6.79 

2052    0.7 

x-7 

X8.4 

1.40 

lO 

f 

9   4 

16  18  16.05 

20  42  45.6 

1.9 

20.9 

1.58 

25 

6    3 

16  18  23.83 

20  52  54*2 

1.7 

18.4 

x.40 

" 

9   0 

16  17  59.40 

-20  42  17.7 

1.9 

20.8 

1.58 

26 

5  59 

16  x8  41.59 

-205349.3 

1-7 

18.3 

1-39 

12 

855 

16  17  43.44 

2041  51.5 

1.9 

2a8 

1.58 

27 

.556 

16  19   0.04 

20  54  45-8 

x-7 

X8.3 

1-39 

X3 

85X 

x6  17  28.18 

20  41  27.0 

I.9J2O.7 

1-57 

28 

552 

16  19  19.18 

20  55  43.7 

1-7 

18.2 

1.38 

M 

847 

16  17  13.63 

20  41    4.1 

1-9 

20.7 

1-57 

29 

5  49 

16  19  39.00 

205643.1 

1-7 

X8.2 

1.38 

X5 

843 

16  x6  59.80 

20  40  42.9 

1.9  20.6 

1.56 

30 

5  45 

16  19  59.51 

20  57  43.9 

1-7 

x8.x 

1.38 

i6 

839 

16  16  46.70 

-20  40  23.5 

1.9  20.6 1.56 

31 

Sept.  I 

541 

16  20  20.69 

-20  58  46.1 

1-7 

x8.o  1.37 

X7 

834 

16  16  34.34 

-2040   6.0 

1.9 

20.5 

I1.56 

538 

x6  20  42.54 

-ao  59  49.6 

x-7 

x8.o 

1-37 

[Bph  xa] 


SATURN,  1912. 


553 


FOR  TRANSIT  AT  WASHINGTON. 


Mean 

Hor.    -.3 
Par.   '3 

§^ 

'Mean 

1 

1         1    B 

§^ 

Date. 

Time 
of 

Tran- 
sit 

h  m 

Ascension. 

Apnarent 
Declination. 

Date. 

Time 
of 

Tran- 
sit 

Apparent 

RiKht 
Ascension. 

Apparent 
Decunatioo. 

0       1        m 

Hor. 
Par. 

•5 

'a 

b    m     s 

e     •        •» 

•*              H 

s 

h    ni 

h    m     s 

8 

Jan.    o 

8  10 

247    9-99 

+13  36  41.9 

I'O   9.0 

0.66 

Aug.  16 

1825 

4    647.36+184940.9 

X.O 

8.4 

0.63 

I 

8    6 

247    3-44 

133629.7 

i.o  9.0 

0.66 

17 

X821 

4   7   0.17 

18  50   5.9 

I.O 

8.4 

0.63 

2 

8     2 

24657-31 

13  36  19.5 

x.o  9.0 

0.66 

18  18  17 

4    712.59 

18  50  29.8 

x.o 

8.4 

0.63 

3 

758 

246  51.60 

13  36  1 1.3 

I.o   9.0 

0.66 

19  18  14 

4    724.62 

18  50  52.5 

x.o 

8.4 

0.63 

4 

7  54 

24646.32 

1336    5-2 

1.0  9.0 

0.66 

20  18  10 

4    736.24 

1851  13.9 

I.o 

8.4 

0.63 

5 

750 

24641.45 

+1336  I.I 

I.o  9.0 

0.65 

21 

18    6 

4   7  47-45 

+18  51  34.2 

x.o 

8.5 

0.63 

6 

746 

2  46  37.01 

13  35  59.0 

1.0  9.0 

0.65 

22 

18    2 

4   758.26 

18  51 53.3 

x.o 

8.5 

0.63 

7 

742 

2  46  33.00 

I3  35  59-0 

I.o  9.0 

0.65 

23 

1759 

4    8    8.66 

1852  1 1.2 

x.o 

8.5 

0.64 

8 

738 

2  46  29.42 

13  36    0.9 

I.o  8.9 

0.65 

24 

1755 

4    818.65 

18  52  27.8 

x.o 

8.5 

0.64 

9 

7  34 

2  46  26.28 

1336    4-8 

I.o  8.9 

0.65 

25 

1751 

4    828.22 

185243.3 

x.o 

8.5 

0.64 

xo 

730 

24623.56 

+13  36  10.8 

I.o  8.9 

0.65 

26 

1747 

4   837.38 

+18  52  57.6 

X.0 

8.5 

0.64 

II 

7  26 

2  46  21.28 

13  36  18.9 

I.o  8.9 

0.65 

27 

1744 

4    846.12 

18  53  10.9 

X.O 

8.5 

0.64 

12 

7  22 

2  46  19-44 

133629.0 

I.o  8.9 

0.65 

28 

1740 

4   854.43 

18  53  22.8 

X.o 

8.6 

0.64 

13 

718 

2  46  18.04 

13  36  41. 1 

I.o  8.9 

0.64 

29 

1736 

4   9    2.32 

185333.5 

x.o 

8.6 

0.64 

M 

714 

2  46  17.08 

1336553 

I.o  8.8 

0.64 

30 

1732 

4   9   9.79 

18  53  43.0 

X.O 

8.6 

0.64 

15 

7  10 

2  46  16.57 

+133711-6 

1.0  8.8 

a64 

31 

1728 

4   916.82 

+185351.3 

x.o 

8.6 

0.65 

i6 

7    6 

246  16.50 

13  37  30.0 

1.0  8.8 

0.64 

Sept.  I 

1725 

4   923.42 

18  53  58.5 

x.o 

8.6 

0.65 

17 

7    2 

2  46  16.87 

13  37  50.4 

1.0  8.8 

0.64 

2 

17  21 

4   929.58 

1854    4.4 

I.O 

8.7 

0.65 

i8 

658 

2  46  17.68 

13  38  12.8 

1.0  8.8 

0.64 

3 

1717 

4   935.30 

1854    9.1 

I.o 

8.7 

0.65 

19 

654 

2  46  18.94 

13  38  37-2 

1.0  8.8 

0.64 

4 

1713 

4    940.59 

18  54  12.6 

I.o 

8.7 

• 

0.65 

20 

6  50 

2  46  20.64 

+1339    3.6 

1.0  8.7 

0.64 

5 

17   9 

4   9  45-43 

+x8  54  14.9 

x.o 

8.7 

a65 

21 

646 

2  46  22.78 

13  39  32.1 

1.0  8.7 

0.63 

6 

17    5 

4   949.82 

18  54  16.0 

1.0 

8.7 

0.65 

22 

643 

24625.37 

1340    2.7 

1.0  .8.7 

0.63 

> 

17    2 

4    953.76 

18  54  16.0 

I.o 

8.7 

0.65 

23 

639 

2  46  28.40 

134035-2 

1.0  .8.7 

0.63 

8 

1658 

4   957-25 

z8  54  14.8 

1.0 

8.7 

0.66 

24 

635 

24631.87 

13  41    9-7 

1.0  8.7 

0.63 

9 

1654 

4  xo   0.30 

18  54  12*4 

x.o 

8.8 

0.66 

25 

631 

2  46  35-79 

+13  41  46.2 

1.0  8.7 

a  63 

xo 

1650 

4  xo   2.90 

+1854   8.8 

1.0 

8.8 

0.66 

26 

627 

24640.14 

134224.6 

1.0  8.7 

0.63 

XI 

1646 

410  5.05 

1854    3.9 

x.o 

8.8 

0.66 

27 

623 

2  46  44.92 

1343    5-0 

1.0  8.6 

0.63 

12 

1642 

4 10   6.74 

18  53  57.9 

I.o 

8.S 

0.66 

28 

6  ig 

24650.14 

13  43  47.4 

1.0  8.6 

0.63 

13 

1638 

4  10   7.98 

18  53  50.8 

I.o 

8.8 

0.66 

29 

616 

2  46  55.80 

13  44  31-6 

1.0  8.6 

0.62 

X4 

1634 

410   8.77 

x8  53  42.6 

I.o 

8.8 

0.66 

30 

6  12 

2  47    1.89 

+134517-7 

1.0  8.6 

0.62 

^5 

16  30 

410   9. 1 1 

+18  53  33.2 

x.o 

8.9 

a66 

31 

6    8 

2  47    8.40 

1346    5-7 

1.0  8.6 

0.62 

16 

1626 

4  10   8.99 

18  53  22.6 

x.o 

8.9 

0,67 

Feb.    1 

6    4 

24715-34 

134655-6 

x.o|  8.5 

0.62 

17 

1622 

4  10   8.42 

18  53  10.9 

x.o 

8.9 

0.67 

2 

6    0 

2  47  22.70 

134747-3 

I.o,  8.5 

0.62 

18 

16  18 

4  10   7.40 

18  52  58.0 

I.o 

8.9 

0.67 

3 

556 

2  47  30-49 

13  48  40.9 

1.0  8.5 

0.62 

19 

16  14 

410    5.93 

18  52  44.0 

I.o 

8.9 

0.67 

4 

5  53 

2  47  3S.70 

+X34936.2 

x.o  8.5 

0.62 

20 

16  10 

4  10   4.01 

+18  52  28.9 

I.o 

8.9 

0.67 

5 

5  49 

2  47  47-32 

13  50  33-3 

1.0  8.5 

0.62 

21 

16   6 

4  10    1.64 

x8  52  X2.7 

x.o 

8.9 

0.67 

6 

5  45 

24756.36 

13  51  32.2 

1.0  8.5 

1 

0.62 

22 

16    3 

4   958.83 

18  51  55.3 

I.o 

8.9 

0.67 

7 

541 

248    5.82 

13  52  32.9 

I.o  8.5 

0.62 

23 

1559 

4    955.57 

18  51  36.9 

I.o 

9.0 

0.67 

8 

538 

2  48  15.69 

13  53  35-3 

I.o  8*4 

0.62 

24 

1555 

4    951.87 

18  51  17.4 

x.o 

9.0 

0.68 

9 

5  34 

2  48  25.96 

+13  54  39-3 

1.0   8.4 

0.62 

25 

1551 

4   947.73 

+18  50  56.8 

I.o 

9.0 

0.68 

zo 

530 

2  48  36.64 

135545.2 

I.O'  8.4 

0.62 

26 

1547 

4   943.14 

i8  50  35.1 

I.o 

9.0 

0.68 

II 

526 

2  48  47-73 

135652.7 

1.0  8.4 

0.62 

27 

1543 

4   9  38-I1 

x8  50  X2.3 

I.o 

9.0 

0.68 

Z2 

522 

2  48  59.22 

1358    2.0 

x.o  8.4 

0.62 

28 

1538 

4    932.64 

18  49  48.5 

1.0 

9.1 

0.68 

13 

519 

2  49  II. II 

135912.9 

x.o  8.4 

0.61 

29 

1534 

4   926.74 

18  49  23.6 

x.o 

9.1 

0.68 

14 

515 

2  49  23.40 

+14    025.4 

x.o  8.3 

0.61 

30 

1530 

4   920.40 

+18  48  57.6 

x.o 

9-1 

0.68 

15 

5" 

2  49  36.08 

+14    139.5 

x.o  8.3 

0.6X 

Oct.    I 

1526 

4   9x3.63 

+18  48  30.5 

x.o 

9-1 

0.68 
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SATURN,  1912. 


FOR  TRANSIT  AT  WASHINGTON. 


Mean 

a 

g« 

Mean 

a 

§^ 

Date. 

Time 
of 

Tran- 
sit 

h  m 

Apparent 
Ascension. 

Apparent 
Declination. 

Hor. 
Par. 

•1 

1 

0} 

Date. 

Time 

of 
Tran- 
sit 

h  m 

Apnarent 

Right 
Ascension. 

Apparent 
DecliAation. 

Hor. 
Par. 

s 

a 

25 

h    m      s 

0     •      •» 

8 

h    m     8 

e        •         n 

s 

Oct.    I 

1526 

4    913-63 

+18  48  30.5 

I.O 

9.1 

a68 

Nov.  1 6 

12  Z4 

3  57  47.-13 

4-i8  13  14.3 

I.I 

9.6 

0.71 

2 

15  22 

4    9    6.43 

18  48    2.4 

I.O 

9.1 

0.68 

17 

12  XO 

35727.36 

x8  12  17.5 

I.I 

9.6 

0.71 

3 

15  18 

4    858.80 

184733.3 

1.0 

9.1 

0.69 

x8 

12    6 

3  57    7.23 

18 II  20.7 

I.I 

9.6 

0,71 

4 

15  14 

4    850.75 

1847    3.2 

X.O 

9.1 

0.69 

19 

12     I 

3  56  47.05 

x8  1023.9 

I.I 

9.6 

0.71 

5 

15  10 

4    842.28 

18  46  32.1 

X.G 

9.1 

0.69 

20 

II  57 

3  56  26.84 

x8    927.2 

I.X 

9.6 

0.71 

6 

15    6 

4    833-39 

+18  46    0.0 

I.O 

9*2 

0.69 

21 

"53 

356   6.60 

4-i8    8  3a7 

X.X 

9.6 

0.71 

7 

15    2 

4    8  24.09 

18  45  26.8 

I.G 

9.2 

0.69 

22 

1x49 

3  55  46.34 

18    734.2 

x.x 

9.6 

0.71 

8 

1458 

4    814.37 

18  44  52.6 

I.O 

9.2 

0.69 

23 

"44 

3  55  26.09 

x8    637.8 

x.x 

9.6 

0.71 

9 

1454 

4    8    4.25 

18  44  17.5 

I.O 

9.2 

0.69 

24 

II  40 

3  55    5.87 

18    54X.6 

X.I 

9.6 

0.71 

zo 

1450 

4    753.73 

18  43  41.5 

I.O 

9.2 

0.70 

25 

II  36 

3  54  45.66 

18    445.7 

I.I 

9.6 

0.71 

II 

1446 

4    742.82 

+1843    4.6 

I.O 

9-2 

0.70 

26 

"31 

3  54  25.47 

4-i8    350.0 

x.x 

9.6 

0-71 

22 

1442 

4    731-52 

18  42  26.7 

X.O 

9*2 

0.70 

27 

iz  27 

3  54    5.32 

x8    254.6 

X.X 

9.6 

0.71 

13 

1437 

4    719.83 

x8  41  47.8 

I.G 

9-3 

0.70 

28 

II  23 

3  53  45.24 

x8    159.5 

x.x 

9.6 

0.71 

14 

1433 

4    7    7-76 

18  41    8.1 

I.I 

9-3 

0.70 

29 

IX  19 

3  53  25.22 

18    I    4.8 

x.x 

9.6 

0-71 

15 

1429 

4    655.32 

x8  40  27.6 

X.I 

9.3 

0.70 

30 

II 14 

3  53    5.27 

x8   0  10.4 

X.I 

9.5 

0.7X 

i6 

1425 

4    642.52 

+18  39  46.2 

I.I 

9.3 

0.70 

Dec.  X 

II  10 

3  52  45.41 

+17  59  16.4 

X.I 

9.5 

0.71 

I? 

14  21 

4    629.36 

18  39   4.0 

I.I 

9.3 

0.70 

2 

II    6 

3  52  25.66 

17  58  22.9 

x.x 

9*5 

0.7X 

z8 

14  17 

4   615.85 

18  38  21.0 

I.t 

9.3 

0.70 

3 

II     2 

352    6.02 

17  57  30*0 

x.x 

9.5 

0-71 

19 

14  12 

4   6   a.oo 

18  37  37.2 

I.I 

9.3 

0.70 

4 

1057 

3  51  46.49 

17  56  37.6 

x.x 

9.5 

0.71 

20 

14    8 

4    5  47-82 

x8  36  52.6 

I.I 

9-3 

0.70 

5 

1053 

3  51  27.09 

17  55  45.8 

x.x 

9.5 

0.71 

ai 

H    4 

4    533.30 

+1836   7.2 

I.I 

9-3 

0.70 

6 

1049 

351    7.84 

4-17  54  54.5 

X.I 

9*5 

0.71 

22 

14   0 

4    5  18.46 

183521.1 

I.I 

9-4 

0.70 

7 

1045 

3  50  48.75 

1754    3-9 

x.x 

9.5 

0.71 

23 

1356 

4    5    3-30 

18  34  34-3 

I.I 

9.4 

0.70 

8 

1040 

3  50  29.83 

17  53  13-9 

Z.Z 

^5 

0.71 

24 

1352 

4   447-83 

183346.8 

Z.I 

9.4 

0.70 

9 

1036 

35011.09 

X7  52  24.7 

Z.Z 

9.5 

0.7Z 

25 

1347 

4   432.07 

18  32  58.6 

X.I 

9-4 

0.70 

XO 

1032 

3  49  52.55 

17  51  36.3 

Z.Z 

9.5 

0.7Z 

a6 

1343 

4    4  16.02 

+18  32   9.7 

Z.I 

9.4 

0.71 

XX 

1028 

3  49  34.21 

+17  50  48.6 

Z.Z 

9*5 

0.7X 

27 

1339 

4    359.69 

18  31  20.2 

Z.I 

9.4 

0.71 

Z2 

1023 

3  49  16,07 

1750    1.6 

X.I 

9.5 

a7i 

28 

1335 

4    343.08 

183030.1 

I.I 

9.4 

0.71 

13 

10  19 

34858.15 

1749x5.5 

x.x 

9-5 

0.70 

29 

13  31 

4    3  26.20 

182939.5 

I.I 

9-4 

0.71 

14 

10  15 

3  48  40.47 

17  48  30.4 

I.X 

9.5 

0.70 

30 

1326 

4    3   9.06 

x8  28  48.2 

I.I 

9.4 

0.71 

15 

10  XI 

3  48  23.03 

174746.2 

x.x 

9.5 

0.70 

31 

1322 

4    251.67 

+18  27  56.3 

I.I 

9-5 

0.71 

z6 

10   6 

348    5.84 

4-17  47    3.0 

x.x 

9.5 

a.70 

Nov.  I 

13  18 

4    234.04 

Z827    3.9 

x.x 

9.5 

0.71 

17 

10   2 

3  47  48.91 

X7  46  20.8 

X.Z 

9*5 

0.70 

2 

13  14 

4    2  z6.i6 

1826Z1.X 

X.I 

9-5 

0.71 

z8 

958 

3  47  32.25 

17  45  39-6 

Z.Z 

9-4 

0.70 

3 

13  10 

4    I  58.06 

18  25  Z7.8 

x.x 

9-5 

0.71 

19 

9  54 

3  47  15^87 

174459.3 

Z.Z 

9.4 

a.70 

4 

13    5 

4    139.76 

z8  24  24.0 

x.x 

9-5 

0.71 

20 

950 

3  46  59.77 

174420.1 

Z.I 

9.4 

a.70 

5 

13    I 

4    I  21.26 

4-i8  23  29.7 

Z.Z 

9.5 

0.71 

2Z 

946 

3  46  43.96 

4-X7  43  42.0 

I.I 

9.4 

owTO 

6 

1257 

4    I    2.56 

18  22  35.0 

X.I 

9-5 

0.71 

22 

941 

3  46  28.46 

1743    5«o 

X.Z 

9-4 

0.70 

7 

1252 

4   043.68 

z8  21  40.0 

I.X 

9.5 

0.71 

23 

9  37 

3  46  X3.27 

17  42  39.1 

Z.I 

9-4 

0.70 

8 

1248 

4   024.63 

18  20  44.8 

x.x 

9.5 

0,71 

24 

9  33 

34558.39 

17  41  54. 3 

Z.I 

9*4 

0.70 

9 

1244 

4    0    5.42 

x8  19  49.2 

I.I 

9.50.71 

25 

929 

3  45  43.84 

Z7  41  2a7 

Z.Z 

9*4 

0.70 

zo 

1240 

3  59  46.05 

+18  18  53.3 

I.X 

9.50.71 

26 

925 

3  45  29.63 

4-17  40  48.3 

x.x 

9*3 

OL70 

zz 

12  36 

3  59  26.55 

18  17  57.2 

x.x 

9.5 

0.71 

27 

920 

3  45  15»75 

Z7  40  Z7.2 

X.X 

9^3 

OL70 

Z2 

12  31 

3  59   6.93 

z8  17    0.9 

x.x 

9.5 

0.71 

28 

9x6 

3  45    2.22 

173947.3 

x.x 

9.3 

0.70 

13 

1227 

3  58  47.20 

x8  x6    4.4 

X.Z 

9.5 

0.71 

29 

9  12 

3  44  49»04 

17  39  z8.6 

Z.Z 

9.3  0.69 

14 

1223 

35827.36 

18x5    7.8 

x.x 

9.6 

0.71 

30 

9   8 

3  44  36.22 

17  38  51.2 

Z.Z 

9-3  0.69 

15 

12X8 

358    7.43 

+18  14  II. I 

X.X 

9.6 

0.71 

31 

9   4 

3  44  23.76 

4-X7  38  25.2 

X.Z 

9.3' 0.69 

z6 

12  Z4 

3  57  47-43 

4-18  13  14.3 

X.I 

9.6 

0.71 

32 

9   0 

3  44  "•70 

+1738   0.6 

Z.Z 

^3, 

0.69 

[Epb  xa] 
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FOR  TRANSIT  AT  WASHINGTON. 


Date. 

Mean 
Time 

of 
Tran- 
sit. 

Apparent 
Ascension. 

Apparent 
Declination. 

Hor. 
Par. 

n 

,      Semidiam. 

»      S.T.of  Sam. 
Pass.  Mer. 

Date. 

Mean 
Time 

of 
Tran- 
sit. 

Apparent 
Ascension. 

Apparent 
Declination. 

Hor. 
Par. 

.2 

1 

1^ 

05  ft* 

h   m 

h  m     8 

0       t       n 

h   m 

h  m      s 

0     t      It 

8 

Apr.  21 

Z823 

20  23  Z2.o8 

-19  57  53-5 

0.5 

Z.70.12 

June  6 

15  21 

20  22  ZO.48 

-20     255.5 

0.5 

Z.8 

O.Z2 

22 

18  Z9 

2023  Z5.26 

19  57  44-9 

0.5 

Z.70.Z2 

7 

Z517 

2022     4.73 

20     3  Z6.5 

0.5 

Z.8 

0.12 

23 

18  15 

20  23  Z8.23 

Z9  57  36.9 

0.5 

1.70.12 

8 

15  13 

2021  58.83 

20     338.0 

0.5 

z.8 

0.12 

24 

18  II 

202321.00 

19  57  29-7 

0.5 

1.7  ai2 

9 

15    9 

20  21  52.77 

20     4     0.1 

0.5 

z.8 

0.13 

25 

18    7 

20  23  23.56 

19  57  23.2 

0.5 

1.7  0.12 

zo 

15    5 

20  21  46.55 

20     4  22.6 

0.5 

z.8 

O.Z3 

26 

18    3 

20  23  25.92 

-19  57  17.4 

0.5 

1.7  0.12 

IZ 

15    0 

2021  40.17 

-20    445.5 

0.5 

z.8 

0.13 

27 

1759 

20  23  28.08 

19  57  12.3 

0.5 

1.7  0.12 

12 

1456 

20  2Z  33.63 

20     5     9.0 

0.5 

z.8 

0.13 

28 

17  55 

20  23  30.04 

1957    7-8 

0.5 

z.70.12 

13 

1452 

20  21  26.95 

20     532.9 

0.5 

z.8 

0.13 

29 

17  51 

20  23  31.79 

Z957    4.0 

0.5 

Z.70.I2 

14 

14  48 

20  2Z  20.12 

20    5  57-3 

0.5 

z.8 

0.13 

30 

1748 

20  23  33.34 

1957    i-o 

0.5 

1.70. 12 

15 

1444 

20  2Z  13.15 

20    6  22. 1 

0.5 

z.8 

0.13 

May    I 

1744 

20  23  34.68 

-19  56  58.7 

0.5 

1.7  0.12 

z6 

Z440 

2021     6.04 

-20   647.4 

0.5 

z.8 

0.13 

2 

1740 

20  23  35.8Z 

19  56  57-0 

0.5 

1.7  0.12 

17 

1436 

20  20  58.79 

20   7  13. 1 

0.5 

z.8 

0.13 

3 

1736 

20  23  36.73 

19  56  56.1 

0.5 

Z.70.T2 

z8 

1432 

20  20  51.40 

20   7  39-1 

0.5 

z.8 

0.13 

4 

1732 

20  23  37.45 

Z9  56  55.8 

0.5 

Z.70.Z2 

19 

Z428 

20  20  43.88 

20   8    5.5 

0.5 

z.8 

0.13 

5 

1728 

20  23  37.97 

Z9  56  56.2 

0.5 

z.70.12 

20 

1424 

20  20  36.23 

20   8  32.4 

0.5 

1.8 

0.13 

6 

1734 

2023  38.29 

-19  56  57.2 

0.5 

Z.70.Z2 

2Z 

14  20 

20  20  28.45 

-20   8  59.6 

0.5 

z.8 

O.Z3 

7 

1720 

20  23  38.40 

19  56  58.9 

0-5 

i.7ai2 

22 

Z4  16 

20  20  20.55 

20   927.1 

0.5 

z.8 

O.Z3 

8 

17  16 

20  23  38.30 

1957    x«3 

0-5 

1.7  0.12 

23 

Z4  Z2 

20  20  12.53 

20   955.0 

0.5 

z.8 

O.Z3 

9 

17  12 

20  23  38.01 

1957   4-5 

0.5 

1.70.12 

24 

14    8 

20  20    4.39 

20  1023.3 

0.5 

z.8 

O.Z3 

zo 

17   8 

20  23  37.52 

Z957    8.4 

0-5 

z.7ai2 

25 

14    4 

20  19  56.  Z5 

20  zo  5Z.9 

0-5 

z.8 

O.Z3 

zz 

17    4 

20  23  36.81 

-19  57  I3-0 

0.5 

z.7az2 

26 

Z4    0 

20  19  47.80 

-20  zz  20.7 

0.5 

z.8 

O.Z3 

Z2 

17    0 

20  23  35.90 

Z9  57  z8.2 

0.5 

1.70.Z2 

27 

1356 

20  19  39.34 

20  zz  49.8 

0.5 

1.8 

0.Z3 

13 

1656 

20  23  34.79 

195724-1 

0.5 

z.70.12 

28 

1352 

20  19  30.78 

20  Z2  Z9.3 

0.5 

z.8 

0.Z3 

X4 

1652 

20  23  33.48 

19  57  30.6 

0*5 

z.70.12 

29 

1347 

20  19  22.12 

20Z249.Z 

0.5 

z.8 

O.Z3 

15 

1648 

20  23  31.96 

19  57  37-9 

0.5 

Z.70.Z2 

30 

1343 

20  Z9  Z3.36 

20  Z3  Z9.Z 

0.5 

z.8 

0.13 

z6 

1644 

20  23  30.24 

-Z9  57  45.8 

0-5 

Z.70.Z2 

July  z 

1339 

20  Z9   4.52 

•^oz3  49.2 

0.5 

z.8 

0.Z3 

17 

16  41 

20  23  28.32 

19  57  54-3 

0.5 

Z.70.Z2 

2 

1335 

20  z8  55.58 

20  Z4  Z9.6 

0-5 

z.8 

O.Z3 

18 

1637 

20  23  26.21 

1958    3.5 

0.5 

Z.70.Z2 

3 

13  3» 

20  z8  46.56 

20  Z4  50.3 

0-5 

z.8 

O.Z3 

19 

1633 

20  23  23.91 

19  58  13.3 

0.5 

Z.70.Z2 

4 

1327 

20  z8  37.45 

20Z5  2Z.2 

0.5 

z.8 

az3 

20 

1629 

20  23  2Z.4Z 

19  58  23.8 

0.5 

1.70.Z2 

5 

1323 

20  18  28.26 

20  z 5  52.3 

0-5 

z.8 

0.Z3 

2Z 

1625 

20  23  Z8.71 

-Z9  58  35.0 

0.5 

Z.70.Z2 

6 

13  19 

20  z8  Z8.99 

-20  z6  23.6 

0.5 

z.8 

0.Z3 

22 

1621 

2023Z5.81 

19  58  46.8 

0.5 

Z.70.Z2 

7 

13x5 

2018   9.65 

20  z6  55.  z 

0.5 

z.8 

0.Z3 

23 

16  17 
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0.09 
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FOR  TRANSIT  AT  WASHINGTON. 
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560  ECLIPSES,  1912. 

In  the  year  191 2  there  will  be  four  eclipses,  two  of  the  Sun  and  two  of  the  Moon. 

I. — A  Partial  Eclipse  of  the  Moon,  191 2,  April  i,  invisible  at  Washington;  the 
beginning  visible  generally  in  Europe,  Africa,  Asia,  except  the  extreme  north- 
eastern portion,  central  and  western  Australia,  and  eastern  South  America;  the 
ending  visible  generally  in  South  America  except  the  northwest  portion,  Europe, 
Africa,  central  and  western  Asia,  and  western  Australia. 

ELEMENTS  OF  THE  ECLIPSE, 

d    h     m        a 

Greenwich  mean  time  of  <P  in  right  ascension,  April  i  9  19  53.6 

h     m         s  s 

Sun's  right  ascension       o  43  19.58  Hourly  motion  9.10 

Moon's  right  ascension  12  43  19.58  Hourly  motion  122.17 

Sun's  declination             4  39  39.5  N.            Hourly  motion  o  57.8  N. 

Moon's  declination           3  39    4.2  S.            Hourly  motion  16  20.6  S. 

Sun's  equa.  hor.  parallax            8.8          Sun's  true  semidiameter  15  59.8 

Moon's  equa.  hor.  parallax  58  21.7          Moon's  true  semidiameter  15  53.4 

CIRCUMSTANCES  OF  THE  ECUPSE. 

d       h        m 

Moon  enters  penumbra  April     i     7  54.4 

Moon  enters  shadow  i     9  25.7 

Middle  of  the  eclipse  i   10  14.0 

Moon  leaves  shadow  i  11     2.3 

Moon  leaves  penumbra  112  33.7 

Contacts  of  Shadow  Angles  of  position  The  Moon  being  in  the  zenith 

with  Moon's  limb.        from  the  north  point.  in  longitude 

from  Greenwich.  and  in  latitude. 


Greenwich  Mean  Time. 


• 


First  177  to  W.  39  31  E.  3  41  S. 

Last  125  to  W.  16    7  E.  47  S. 

Magnitude  of  the  eclipse  =  0.1 87  (Moon's  diameter  =  i.o). 

II. — A  Central  Eclipse  0/ the  Sun,  1912,*  April  16-17,  visible  at  Washington  as  a 
partial  eclipse,  the  Sun  rising  eclipsed.  The  central  eclipse  will  be  total  for  about 
thirty-two  minutes  at  the  middle  of  its  duration.  For  the  rest  of  its  duration  it 
will  be  anntdar. 

ELEMENTS  OF  THE  ECLIPSE, 

d      h      m         B 

Greenwich  mean  time  of  6  in  right  ascension,  April  17     o    3  27.1 

h     m        s  s  s 

Sun  and  Moon's  R.  A.      i  40  36.50  Hourly  motion  9.27  and  123.43 


//  /  M 


Sun's  declination            10  26  51.2  N.          Hourly  motion  o  52.8  N. 

Moon's  declination         11     o  47.9  N.           Hourly  motion  15     0.8  N. 

Sun's  equa.  hor.  parallax            8.8        Sun's  true  semidiameter  15  55.5 

Moon's  equa.  hor.  parallax  57  41.4         Moon's  true  semidiameter  15  42.3 

CIRCUMSTANCES  OF  THE  ECLIPSE. 


Greenwich  Mean 
Time. 

Longitude  from 
Greenwich. 

Latitnde. 

d       h       m 

•          / 

•         f 

Eclipse  begins               April 

16   20  53.7 

42  13.7  W. 

6  48.2   S. 

Central  eclipse  begins 

16   22      0.7 

61  1 1.4  W. 

5    3.5  N. 

Central  eclipse  changes  from 

annular  to  total 

16   23    18.9 

15  36.2  w. 

33  50.4  N. 

Central  eclipse  changes  from 

total  to  annular 

16   23    58.1 

3     9.4  W. 

45  24.7  N. 

Central  eclipse  at  local  appa- 

rent noon 

17      0      3.5 

0  57.6  W. 

46  52.9  N. 

Central  eclipse  ends 

17      I      7.3 

89  48.4   E. 

57  19.8  N. 

Eclipse  ends 

17      2    14.3 
[Bph  xa] 

67  18.6   E. 

45  52.1  N. 
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III. — A  Partial  Eclipse  o/ihe  Moon,  1912,  September  25-26,  the  Moon  setting  at 
Washington  as  the  eclipse  begins;  the  beginning  visible  generally  in  North  America 
except  the  extreme  eastern  portion,  the  Pacific  Ocean,  eastern  Asia,  and  Australia; 
the  ending  visible  in  central  and  western  North  America,  the  Pacific  Ocean,  Australia, 
central  and  eastern  Asia. 

ELEMENTS  OF  THE  ECUPSE. 

d      h     m        s 

Greenwich  mean  time  of  <P  in  right  ascension,  September  25  22  44  33.4 

h     m        8  s 

Sun's  right  ascension   12  10  52.81  Hourly  motion  9.00 

Moon's  right  ascension  o  10  52.81  Hourly  motion  108.99 


//  /      // 


Sun's  declination            i  10  46.3   S.            Hourly  motion  o  58.5   S. 

Moon's  declination         on  49.8  N.            Hourly  motion  14  52.3  N. 

Sun's  equa.  hor.  parallax          8.8          Sun's  true  semidiameter  15  57.6 

Moon'sequa.hor.  parallax  55  15.8         Moon's  true  semidiameter  15     2.8 

CIRCUMSTANCES  OF  THE  ECUPSE. 


Greenwich  Mean  Time. 


d      h         m 

Moon  enters  penumbra  September  25  21   15.3 

Moon  enters  shadow  25  23    3.1 

Middle  of  the  eclipse  25  23  44.7 

Moon  leaves  shadow  26    o  26.3 

Moon  leaves  penumbra  26    2  13.7 

Contacts  of  Shadow  Angles  of  position  The  Moon  being  in  the  zenith 

with  Moon's  limb.  fxt>m  the  north  point.  in  longitude 

from  Greenwich.  and  in  latitude. 

First  8  to  W.  167  51  W.  o  16  N. 

Last  50  to  W.  171  55    E.  o  37  N. 

Magnitude  of  the  eclipse  =  0.1 22  (Moon's  diameter  =  i.o). 

rV. — A  Total  Eclipse  of  ike  Sun,  1912,  October  9-10,  invisible  at  Washington. 

ELEMENTS  OF  THE  ECLIPSE, 

d       h     m         s 

Greenwich  mean  time  of  6  in  right  ascension  October  10     i  59  47.8 

h      m        s  s  s 

Sun  and  Moon's  R.  A.     13    2  15.76  Hourly  motions  9.20  and  127.01 

bun's  declination             6  38  25.5  S.          Hourly  motion  o  56.9  S. 

Moon's  declination           7    6  15.2  S.          Hourly  motion  16  37.2   S. 

Sun's  equa.  hor.  parallax  8.8          Sun's  true  semidiameter  16     1.4 

Moon's  equa.  hor.  parallax  59  14.7          Moon's  true  semidiameter  16     7.9 

CIRCUMSTANCES  OF  THE  ECLIPSE. 


Greenwich  Mean 
Time. 

d      h         m 
9   22    57.0 

9  23  58.7 

Longitude  from 
Greenwich. 

0         / 

75  59.2  W. 
92  28.6  W. 

Latitude. 

12  39.9  N. 
3  43-1  N. 

10      I    59.8 
10      3    13.0 
10      4    14.9 

33  1 1.2  W. 

47  14.5    E. 
29  25.9   E. 

34  56.9   S. 
52  28.1    S. 

43  37.6   S. 

Eclipse  begins  October 

Central  eclipse  begins 
Central  eclipse  at  local  appa- 
rent noon 
Central  eclipse  ends 
Eclipse  ends 

The  regions  within  which  the  eclipses  of  the  Sun  are  visible  are  laid  down  on  the 
accompanying  charts;  from  which,  by  means  of  the  dotted  lines,  the  Greenwich 
mean  times  of  beginning  and  ending  at  any  place  may  be  found  with  an  uncertainty 
which  will  vary  from  three  or  four  minutes  for  a  high  Sun,  to  fifteen  or  twenty 
minutes  when  the  Sun  is  near  the  horizon. 
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BESSELIAN  ELEMENTS  OF  THE  CENTRAL  ECLIPSE  OF  THE  SUN,  1912, 

APRIL  16-17. 
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Logs' 
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PATH  OF  THE  ANNULUS  AND  SHADOW  DURING  THE  CENTRAI, 

ECLIPSE  OF  THE  SUN,  1912,  APRIL  16-17. 


^^  ^>^^  ^BA  — --S  ^^M 
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BESSEUAN  ELEMENTS  OF  THE  TOTAL  ECLIPSE  OF  THE  SUN,  1912, 

OCTOBER  9-10. 


Coordinates  of  Center 

Radius  of  Penumfaira 
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PATH  OF  THE  SHADOW  DURING  THE  TOTAI.  ECUPSE  OF  THE 

SUN,  1912,  OCTOBER  9-10. 
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25 

41  58.6 

23    0.2 

42  16.5 

23  12.5 

42  34.6 

23  24.3 

I  37.2 

30 

-43  26.0 

20  26.3 

-43  44.1 

20  37.1 

-44     2.3 

20  47.3 

I  33.3 

35 

44  53.1 

17  34.3 

45  11.3 

17  43.2 

45  29.6 

17  51.5 

I  28.9 

40 

46  19.9 

14  19.8 

46  38.1 

14  26.6 

46  56.4 

14  32.6 

I  24.2 

45 

47  45-7 

10  36.8 

48    3.7 

10  40.9 

48  21.8 

ID  44.2 

I   18.8 

50 

49     9.6 

6  16.9 

49  27.3 

6  17.7 

49  45.2 

6  17.7 

I   130 

55 

50  308 

I    7.1  w. 

50  47.9 

I     3-9  W. 

51     5.0 

0  59.9W. 

I     6.3 

3    0 

-51  46.3 

5  14.0  E. 

-52    2.4 

5  22.3  E. 

-52  18.6 

5  314E. 

0  58.8 

5 

52  51.4 

13  30.7 

53    5.6 

13  46.1 

53  20.0 

14    2.8 

0  49.9 

10 

53  30.2 

25  54-7 

53  40.9 

26  22.9 

53  51.3 

26  52.3 

0  38.1 

Limits. 

-52  26.1 

47  12.3  E. 

-52  28.1 

47  14.5  E. 

-52  38.9 

47  19.1E. 

•     •    • 
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566    MOON'S  PHASES,  LIBRATIONS,  ETC.,  1912. 


THE  EQUINOXES  AND  SOLSTICES,  THE  MOON'S  PHASES,  LIBRATIONS.  ETC,  IN 
ASTRONOMICAL  TIME  AND  DATE  OF  THE  90TH  MERIDIAN  WEST  FROM 
GREENWICH. 

To  convert  Astronomical  time  and  date  into  Civil  time  and  date,  afi&x  P.  M.  in  case  the 
number  of  hours  is  less  than  twelve.  When  the  number  of  hours  is  greater  than  twelve,  subtract 
twelve  hours,  add  one  to  the  number  of  days,  and  affix  A.  M. 


Vernal  Equinox  Mar.  20''  5**  29". 
Summer  Solstice  June  2i<*  1^  17™. 


Autumnal  Equinox  Sept.  22^  16**  8' 
Winter  Solstice  Dec.  2i<*  lo**  45". 


PHASES  OF  THE  MOON. 


New  Moon. 

Pint  Quarter. 

PuU  Moon. 

Last  Quarter. 

d    h     m 

d     h     m 

d     h     m 

d     h     m 

January        3  19  29.7 

January 

10  13  42.9 

January      18  17  lo.o 

January      26  14  51.4 

February     2    5  58.0 

February 

9     6  50.8 

February    17  11  44.2 

February    25     i  26.7 

March           2  16  42.0 

March 

10     I  55.6 

March         18    4    8.7 

March         25    9     1.9 

April             I    4    4.5 

April 

8  21  23.8 

April            16  17  40.1 

April           23  14  47.2 

April           30  16  19.4 

May 

8  15  56.0 

May             16    4  13.5 

May            22  20  1 1.3 

May            30    5  29.5 

^  une 
July 

7     8  35-6 

June            14  12  23.6 
July            13  19  13.2 

June           21     2  38.9 
July            20  II  18.5 

June           28  19  33.8 

6  22  46.9 

July            28  10  28.2 

August 

5  10  17.6 

August        12     I  57.6 

August       18  22  56.6 

August       27     I  58.8 

September 

3  19  23.1 

September  10    9  48.5 

September  17  13  54.8 

September  25  17  34.2 

October 

3     2  48.1 

October        9  19  40.6 

October      17    8    6.2 

October      25    8  30.5 

November 

I     9  37-5 

November    8    8    4.8 

November  16    4  43.3 

November  23  22  12.2 

November 

30  17     4.8 

December     7  23    6.6 

December  16    2    6.5 

December  23  10  30.1 

December 

30     2   1 1.9 

APOGEE.  PERIGEE,  AND  GREATEST  LIBRATION. 


Apogee. 

Perigee. 

Greatest  Libration. 

d      h 

d      h 

d      h 

d     h 

January 
February* 

3  19-7 

January     25  23.8  E. 

January 
February 

9  20.4  W- 

January 
February 

17    7.9 

1     8.3 

February    22  14.3  E. 

7    4-6  W. 

13  170 

February 

29  15.0 

March         19  22.5  E. 

March 

6    9.0  W. 

March 

12  10.7 

March 

28    3.0 

April           15  14.3  E. 

April 

3    3.8  W. 

April 

9    6.8 

April 

22    4.3 

May            13    3.1  E. 

April 

30    4.5  W. 

May 

7    2.0 

May 

18  22.7 

June           10    2.4  E. 
July             8    6.3  E. 

May 

26  10.8  W. 

une 

3  18.8 

June 
July 

15  22.5 

June 
July 

22  13.3  w. 

]  uly 

I     6.6 

14    5.9 

August         5  10.6  E. 

20  ii.o  W. 

]  uly 

38  10.8 

August 

II  156 

September   2    9.3  E. 

August 

17  15.0  W. 

August 

24  14.6 

September 

8  23.9 

September  29  11.6  E. 

September 

14  19.4  W. 

September 

21     2.3 

October 

7    0.8 

October      25  16.0  E. 

October 

12  19.6  w. 

October 

18  20.0 

November 

2  16.9 

November  21  18.3  E. 

November 

9    8.6  W. 

November 

15  i6-5 

November 

27  16.8 

December  19  15.  i  E. 

December 

5  21.8  W. 

December 

13  13.3 

December 

25     8.8 

FORMUL-^  FOR  THE  LIBRATION  OF  THE  MOON. 

Let  7«the  inclination  of  the  Moon's  equator  to  the  ecliptic  (ai^  28'.8). 

Q=the  mean  longitude  of  the  Moon's  ascending  node,  or  the  mean  longitude  of  the 

descending  node  of  the  Moon's  equator. 
C=the  angle  at  the  center  of  the  Moon's  disk  made  by  a  Itmar  meridian  with  the  circle 
of  declination,  counted  from  north  to  east  on  the  apparent  disk. 
Jl,  j9,  a,  ^Bsthe  apparent  lone*.,  lat.,  right  ascension,  and  ded.  of  the  Moon,  corrected  for  parallax. 
JCasthe  selenocentric  long,  of  the  Earth,  counted  on  the  Moon's  equator  from  descending 
node,  U, 
f,  ^,  Q',(  ssthe  quantities  defined  on  page  212,  where  their  values  are  given. 

The  Moon's  libration  in  longitude  and  latitude  may  then  be  found  for  any  time  by  means  of 
the  following  formulae,  in  connection  with  the  tables  given  on  pages  212  and  213: 

/i«=-o'.574  sin  2  (ft-Jl)  Jl'«Jl-f/*+A6 

A  -=sin  /  cos  (Q— >l)  The  libration  in  latitude     ^b»B^fi 

tan  B»tan  /  sin  (^  —  X)  The  libration  in  longitude  ^l^X'^t, 

•  cos  (Jt^-f  ^— 0)  .     .  cos  (Q--nO 

•  ^^^m,  > =■— sin  ♦   — XTT"! — 

cos  o  cos  o 

[Bph  ta] 
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STARS  OCCULTED  BY  THE  MOON,  1912.       567 


MEAN  PLACES  FOR  1912.0.     (January  o'».764,  Washington.) 


Name  of  SUr. 

Masni- 
tuae. 

Right  Ascension. 

Annual 
Proper  Motion. 

Declination. 

Annual 
Proper  Motion. 

80 

B.  Pisciam 

6.3 

h    m       8 
0     0  33- 128 

8 
+  0.0037 

e        *           n 

—  0  59  29.73 

H 
—     0.052 

4 

Ceti 

6.3 

0     3  13.621 

+  0.0018 

3     2  18.60 

+     0.009 

5 

Ceti 

63 

0     3  41-730 

+  O.00Q3 

—  2  56  13.74 

+     0.0X4 

98 

B.  Pisciam 

6.3 

0  13   16.453 

+  0.0051 

+  I   II  58.45 

•f-  o.oxa 

44 

Piscium 

6.0 

0  20  53.465 

—  0.00x4 

X  27    8.50 

—  aoa3 

^47 

B.  Piscium 

5.9 

0  43  45.851 

+  0.0483 

+  4  49  42.51 

-  1.13a 

155 

B.  Piscium 

6.5 

0  46  46.352 

+  aooii 

2  54  27.09 

-  0.094 

171 

B.   Piscium 

6.3 

0  55  15.864 

+  0.0008 

6    0  31.43 

—  0.005 

€ 

Piscium 

4-4 

0  58  22.474 

-  0.0054 

7  24  59.64 

+  ao26 

73 

Piscium 

6.2 

z    0  zg.oio 

+  0.002a 

5  "     5.47 

—  0.008 

77 

Piscium 

6.4 

I     I  15.950 

+  0.001  X 

+  4  26  24.29 

—  0.X14 

if 

Piscium 

5-6 

X    3  50094 

—  0.0x80 

5  "     4.45 

—  0.X71 

C 

Piscium 

5.6 

1    9    7.938 

+  0.0096 

7    6  36.94 

-  0.052 

88 

Piscium 

6.2 

X  10    7.659 

—   O.OOIX 

6  31  47.70 

-  0.026 

263 

B.  Piscium 

6.4 

X  23  45.664 

+  0.0027 

7  30  20.43 

+  0.006 

TV 

Piscium 

5.6 

X  32  25.868 

-  0.0049 

+11  41  30.01 

-f-  0.034 

54 

Ceti 

6.0 

X  46  1Z.670 

—  0.0048 

zo  36  28.61 

—  0.027 

26 

B.  Arietis    . 

6.0 

X  54  43.054 

—  0.0003 

II  52    6.42 

—  0.029 

12 

H*.  Arietis    . 

6.3 

X  57  50.734 

—  0.0009 

13    3    9.71 

—  0.006 

19 

Arietis   . 

5.8 

2    8  X5.154 

+  0.0071 

14  52    4.28 

—  0.0a  I 

27 

Arietis   . 

6.4 

2  26    1.382 

+  0.0029 

+17  18  54.32 

-  ao89 

36 

Arietis  . 

6.5 

2  39  24.322 

+  0.0036 

17  23  30.69 

-  0.040 

40 

Arietis  . 

6.0 

2  43  35890 

+  0.0030 

17  55    2.06 

—  0.020 

IT 

Arietis   . 

52 

2  44  22.745 

+  0.0004 

17    5  5576 

-  aoix 

45 

Arietis  . 

6.0 

2  30  51.602 

—  0.001 1 

17  58  32.54 

—  aoo6 

P 

Arietis  . 

5-6 

2  51  27.933 

+  0.0196 

+17  40  22.05 

—  o.ao8 

47 

Arietis  . 

5.8 

2  53     2.820 

+  0.0160 

20  18  59.33 

—  0.02X 

e 

Arietis  {niean^ 

f   • 

4.6 

2  54  10.609 

—  aooo9 

20  59  20.H 

-  aoxo 

'i 

Arietis  . 

,  . 

6.5 

3     3  21.615 

+  0.0018 

18  27  28.44 

—  0.014 

Arietis  . 

45 

3    6  35.658 

+  0.0x10 

19  23  40.42 

+  0.001 

c 

Arietis   . 

5.0 

3    9  50-413 

—  0.0019 

+20  43    7.95 

-  0.082 

T 

Arietis   . 

51 

3  16    8.632 

+  0.0023 

20  49  49.49 

-  0.033 

63 

Arietis   . 

52 

3  17  41.193 

-  0.0032 

20  25  40.83 

—  0.009 

65 

Arietis   . 

6.0 

3  19  21.506 

-h  aooo6 

20  29  30.66 

—  0.008 

66 

Arietis   . 

6.1 

3  23  17.762 

+  0.0006 

22  30    4.69 

—  axxa 

14 

HI.  Tauri     . 

6.5 

3  33  53.497 

■     •     •     • 

+20  37  46.63 

•    •    • 

16 

Tauri     . 

5.4 

3  39  34.156 

+  0.0009 

24    0  47.82 

-  0.Q49 

17 

Tauri 

3.8 

3  39  38.812 

+  0.0016 

23  50  14.36 

-  ao5o 

18 

Tauri    . 

5.6 

3  39  54483 

+  0.0004 

24  33  50.10 

—  0.038 

9 

Tauri     . 

4-3 

3  39  57.969 

+  0.0010 

24  II  31.20 

-  0.034 

20 

Tauri     . 

41 

3  40  35.250 

+  0.0016 

+24     5  36.49 

-  0.044 

21 

Tauri     . 

5.8 

3  40  39.718 

+  0.0012 

24  16  49.77 

-  0.046 

22 

Tauri     . 

6.5 

3  40  48.162 

+  0.0006 

24  15  14.53 

-  0.039 

23 

Tauri     . 

43 

3  41     6.015 

+  0.0017 

23  40  29.39 

-  0.050 

V 

Tauri     . 

3.0 

3  42  15.036 

+  aooi6 

23  50     1.34 

-  0.050 

104 

B.  Tauri 

5-5 

3  43     8.050 

+  0.0006 

+23    9     5-51 

-  0.045 

27 

Tauri 

3.7 

3  43  55601 

+  aoox3 

23  47     6.12 

-  0.048 

28 

Tauri     . 

52 

3  43  56.883 

+  0.0009 

23  52     6.75 

-  0.046 

133 

B.  Tauri 

59 

3  44  44578 

+  0.0026 

21  58  3752 

—  ao4a 

32 

Tauri     . 

5.8 

3  51  39.896 

+  0.0045 

22  13  30.72 

—  0.112 

33 

Tauri     . 

6.0 

3  51  50.706 

+  0.0026 

+22  55  14.90 

—  0.009 

z6i 

B.  Tauri     . 

6-5 

3  55  43  296 

+  0.0027 

22  57  12.79 

—  0.052 

36 

Tauri     . 

5-6 

3  59     5724 

+  o.ooox 

23  51  51.52 

—  0.022 

/ 

Tauri    . 

5.6 

4     5  28.132 

—  0.0024 

+26  15     7.32 

—  ao4a 

fBph  la] 
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MEAN  PLACES  FOR  1912.0.      (January  0*764,  Washington.) 


Name  of  Star. 

Maeni- 
tade. 

Right  Ascension. 

Annual 
Proper  Motion. 

Declination. 

Anmsl 
Piopttr  Motioo. 

X         Tauri 

5-3 

h     m       8 
4   17  13.516 

8 
+  0.0028 

+25    25    20.45 

—  o.ax 

62         Tauri     . 

6.1 

4  18  41.293 

+  0.0008 

24    5  48.07 

—   OU0I9 

17   B.  Aurigae  . 

6.0 

4  47  17.188 

+  aoo33 

27  45     3-6i 

—  ou»37 

38   B.  Aurigae  . 

6.5 

4  59    7703 

~  0.0001 

27  34  25.87 

—  OJ07; 

47   B.  Aurigae  . 

6.0 

5    4  13.342 

•    •     •    • 

27  55  12.73 

•    • 

354   B.  Tauri     . 

6.4 

5  15  27.674 

—  0.0027 

+27  52    7.97 

—  OUB15 

22         Aurigae  . 

6.4 

5  17  48.40X 

+  0.00x7 

28  51  13.29 

—  OUQ31 

P         Tauri     . 

1.8 

5  20  43.679 

+  0.0025 

28  32    2.38 

-  ai-- 

Z07   B.  Aurigae  . 

6.5 

5  30  24.114 

—  0.0013 

27  36  20.07 

—  aoT^ 

112   B.  Aurigae  . 

5-7 

5  31  38.995 

—  0.0004 

26  52  12.06 

—   OUO^ 

Z16  B.  Aurigae  . 

5-9 

5  33  42.533 

+  0.0012 

+29    9  5509 

—  OJOIO 

406  B.  Tauri 

5.6 

5  45  25.308 

—  0.0013 

27  56  32.71 

+  aon 

136         Tauri 

4.6 

5  47  47-797 

+  0.0013 

27  35  32.11 

—  OLoao 

154   B.  Aurigae  . 

6.4 

5  50  58.362 

•       •        ■        A 

28  55  44.84 

•    ■    > 

415   B.  Tauri     . 

6.x 

5  55  28.740 

+  aoox8 

27  34    6.80 

—  Ouoot 

183  B.  Aurigae  . 

6.3 

6    0  45.367 

•     •     •    • 

-|-29  31  12.82 

•     ■    • 

K        Aurigae  . 

4-4 

6    9  46.300 

-0.0043 

29  31  53.02 

—  a263 

211   B.  Aurigae  . 

6.3 

6  15  34.880 

•     ■     •     • 

29  34  53.86 

A      •       • 

49         Aurigae  . 

51 

6  29  39.574 

—  0.000X 

28     5  30.06 

—  0.0J7 

53         Aurigae  . 

5.6 

6  32  48.213 

—  aooi9 

29    3  38.15 

—  0.02a 

54         Aurigae  . 

5.8 

6  34     0.186 

—  O.O0X2 

+28  20  29.82 

—  ao»5 

28         Geminorum 

5.5 

6  39  10.962 

—  aooox 

29    3  38.85 

—  aQa6 

47         Geminorum 

5.6 

7     5  55.705 

—  0.0011 

27    0    6.82 

—  0.051 

53         Geminorum 

59 

7  10  27.517 

—  0.0008 

28    3    4-75 

—  aooi 

Z34   B.  Geminorum 

6.5 

7  II  36.433 

+  aoosS 

26  50  55.62 

-  ax34 

59         Geminorum  . 

5.7 

7  19     5.018 

+  O.OOIO 

+27  48  31,80 

+  aoi9 

t         Geminorum 

39 

7  20  15.787 

—  0.0066 

27  58  25.69 

—  aoSS 

b^         Geminorum 

5.0 

7  23  51.604 

—  0.0032 

28  18     Z.06 

—  01063 

^3         Geminorum 

5.0 

7  24  20.461 

—  0.0019 

28     5  54.30 

—  aojo 

V         Geminorum  . 

43 

7  30  30.136 

—  0.0016 

27    5  31.57 

—  axo9 

c         Geminorum  . 

5-5 

7  38  44.949 

—  0.0017 

+25  59  38.90 

—  ao26 

0         Geminorum 

5.0 

7  48    6.851 

—  0.0020 

26  59  39.89 

—  aoaj 

u         Cancri   . 

59 

7  55  36.506 

+  0.0003 

25  38     3.97 

—  aoQ4 

4         Cancri   . 

6.2 

7  56  25.457 

—   0.0012 

25  19  56.69 

+  0L007 

V>         Cancri   . 

5-9 

8    5     9.298 

-  0.0055 

25  46  30.56 

-  a35» 

7i         Cancri    . 

59 

8  15  18.358 

—  0.001 1 

+24  x8    0.36 

~  aoa6 

28         Cancri   . 

6.1 

8  23  23.873 

—  0.0023 

24  26  15.0X 

—  0.07a 

v^         Cancri    . 

57 

8  26  18.481 

—  O.OQ56 

24  22  42.34 

—  ao69 

v*         Cancri   . 

6.4 

8  27  48.151 

-   0.0047 

24  23    4.92 

-  ao68 

y         Cancri  . 

4.7 

8  38  11.770 

—  0.0071 

21  47    8.25 

-  01043 

194   B.  Cancri  {Second  Star) 
§         Cancri   . 

6.3 

9    2  22.775 

—  0.0121 

+23  20    5.51 

+  aoi6 

52 

9    4  18.172 

+  O.OOII 

22  24    7.24 

+  otooa 

79         Cancri   . 

6,1 

9     5  17.686 

+  aooo3 

22  21  15.31 

—  aoos 

90  H*.  Cancri   . 

6.Z 

9    8  35.867 

—  aooo7 

21    38   46.60 

—  aoi3 

57   B.  Leonis   . 

6.5 

9  39  36-591 

+  0.0020 

19    16     6.70 

-  osrr: 

107   B.  Leonis   . 

6.3 

10    0  54.649 

—  0.0023 

-j-i6  n  10,68 

+  aoi: 

7          Leonis   . 

3.6 

10    2  32.132 

—  0.0022 

17  II  31.95 

—  0.004 

34          Leonis   . 

6.4 

10    6  54.430 

+  0.0037 

13  47  23.93 

-  aojs 

37         Leonis   . 

5.5 

10  IX  57.441 

—  0.0013 

X4  xo    3.18 

—  aoi4 

42         Leonis   . 

6.1 

10  17    6.509 

—  0.0017 

15  25  10.24 

—  ao27 

46         Leonis  . 

5.8 

xo  27  30.045 

"  0.0024 

4.14  35  2X.37 

4*  0.022 

/         Leonis  . 

53 

xo  44  38.003 

+  0.0001 

II     0  39.70 

-  0.033 

X         Leonis  . 

4-7 

IX     0  28.724 

-  0.0234 

7  48  43.47 

—  aa4i 

308  B.  Leonis  . 

5.8 

II     9  27.534 

+  0.003a 

+  8  32  32.50 

—  Ok  125 
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MEAN  PLACES  FOR  1912.0.     (January  o"".764,  Washington.) 


Name  of  Star. 

Magni- 
tude. 

Right  Ascension. 

Annual 
Proper  Motion. 

Declination. 

Annual 
Proper  Motion. 

a         Leonis  . 

41 

h     m      s 
XX   Z6  35.985 

8 
—  0.0062 

0      >       f* 
+  6  30  42.60 

—    0.013 

89         Leonis  . 

5.7 

II   29  51.767 

-  o.oiai 

3  32  56.60 

—     0.104 

p         Virginis 

3.8 

Zl  46    6.685 

+  0.0494 

2  15  38.58 

-     0.275 

27   B.  Virginis 

6.5 

"  54  33325 

-  0.0033 

X     I  12.25 

+    0.034 

^         Virginis 

52 

zi  55  26,513 

—  o.oooB 

4    8  43.43 

—    0.012 

zo         Virginis 

6.2 

12     5  10.775 

+  0.0034 

-f  2  23  31.41 

—    O.I8I 

13         Virginis 

5-9 

12  14     9.590 

+  0.0019 

—  0  17  53.12 

—     0.021 

tf         Virginis 

4.0 

12  15  24.221 

—  0.0036 

0  10  40.16 

—     0.027 

3x9   B.  Virginis 

6.3 

12  43     0.466 

—  0.0003 

5  49  12.95 

-     0.053 

38         Virginis 

6.x 

12  48  40.754 

-  aoi73 

3     4  29.95 

—    0.004 

91   G.  Virginis 

6-5 

12   49      5.686 

—  0.0025 

—  3  44  43-57 

—    0.070 

g         Virginis 

5.6 

13     3  57  094 

—  0.00x1 

8  30  47.36 

-    0.053 

6         Virginis 

4-4 

13     5  23.519 

—  0.0029 

5     4    990 

—     0.040 

a         Virginis 

1.2 

13  20  33.305 

—  0.0026 

10  42     7.95 

-     0.032 

h         Virginis 

5-4 

13  28  19.851 

-  0.0025 

9  42  42.60 

—  aQ42 

86         Virginis 

5.6 

13  41  14.833 

—  0.00x4 

-II  59    8.47 

+  0.012 

621    B.  Virginis 

6.4 

13  59  40.986 

—  0.0030 

14  32  56  34 

—  0.016 

40  H.  Virginis 

5-1 

14    6     1.969 

+  O.OOQ3 

15  53  12.10 

—  0.014 

47   G.  Librae    . 

6.1 

15     I  22.368 

+  0.0065 

21  46     5.81 

—  0.051 

1         Librae  {var.)  . 

43 

15     7  12.122 

—  0.0031 

19  27  33.76 

-  0.055 

25         Librae    . 

6.0 

15     8  18.251 

—  0.0036 

—19  18  59.80 

—  0.035 

64  G.  Librae    . 

5.8 

15  II  16.750 

—  0.0028 

22     4  27.32 

+  0.016 

147  B.  Librae    . 

6.2 

15  25  30.974 

.f-   0.0020 

20  25  34-41 

—  0.029 

169  B.  Librae    . 

6.0 

15  32  37.468 

—  0.00x7 

22  51     0.49 

-  0.066 

Z72  B.  Librae    . 

59 

15  33    9021 

•      •      •      • 

20  43  31.77 

•     •     • 

177  B.  Librae    . 

6.2 

15  34  10630 

—  0.0016 

—22  51  46.57 

—  0.034 

42         Librae    . 

50 

15  35     4563 

—  0.0018 

23  31  57  66 

"  0.027 

A          Scorpii  . 

4.6 

15  48  19.520 

—   0.0017 

25     3  5367 

—  O.02X 

31   B.  Scorpii  . 

5.4 

15  48  38.293 

—   O.0023 

24  16  17.88 

—  0.037 

32   B.  Scorpii  . 

53 

15  48  41.430 

—  0.0023 

23  42  58.83 

—  aoi6 

3         Scorpii  . 

59 

Z5  49  22.301 

—  O.OO3X 

-24  59    0.40 

—  0.029 

40  B.  Scorpii  . 

5.4 

15  53  18.020 

—   0.0031 

24  34  41.04 

+  aoo4 

48  B.  Scorpii  . 

4-9 

15  58     1.391 

—  0.0048 

25  37  X4.24 

—  ao4j 

50   B.  Scorpii  . 

6.4 

15  58  37524 

+   0.0017 

24  29     3.16 

-  0.03» 

57  B.  Scorpii  . 

57 

16    0  51.325 

—   0.0011 

23  22     0.52 

—  aoo4 

24  G.  Scorpii  . 

6.2 

16    2  34.859 

0.0000 

-24  13  37.75 

-  0.066 

65   B.  Scorpii  . 

55 

16    2  45.703 

+   0.0095 

26     5  28.52 

+  0.025 

27  G.  Scorpii  . 

5.8 

16    3  28.348 

+  0.0032 

23  27     3.68 

—  0.012 

41  G.  Scorpii  . 

63 

16    8  27.827 

—  0.0004 

24  II  51.66 

-  0.034 

85  B.  Scorpii  . 

6.0 

16    9  33  317 

—   0.0005 

25  X5  14.97 

+  0.01a 

Z9         Scorpii  . 

4-9 

16  15  20.287 

—  0.0012 

—23  57  28.14 

—  0.013 

a         Scorpii  . 

3.1 

16  15  50.214 

—  O.OOIX 

25  22  56.69 

-  0.039 

a         Scorpii  . 

1.2 

16  24     0.553 

—  0.0006 

26  14  14.92 

—  0.026 

22         Scorpii  . 

4.8 

i6  24  51.549 

—  0.0004 

24  55  19-42 

—  0.016 

Z16  B.  Scorpii  . 

6.2 

16  25  58.681 

—  0.0013 

26  20  48.31 

-  0.037 

134   B.  Scorpii  . 

6.4 

16  38  49.752 

+  0.0012 

—27  17  29.84 

-  0.014 

118   B.  Ophiuchi 

6.2 

17     I  25.933 

-  0.0006 

26  23  41.22 

—  0.046 

95  G.  Ophiuchi 

6.1 

17     6  54.426 

+  0.0008 

27  39  14.45 

—  0.020 

36          Ophiuchi  {First  star) 

5-4 

17     9  560x9 

-  0.0370 

26  28  28.34 

—  1.169 

43         Ophiuchi 

5-4 

17  17  49.202 

—  0.0002 

28     3  30.25 

—  0.040 

163  G.  Ophiuchi 

6.3 

17  37  45  248 

+  o.oooa 

—27  50  32.64 

—  aoi7 

X         Sagittarii  {var.) 

4-4 

17  42     1.255 

+  0.0002 

27  47  53  03 

—  0.015 

4  G.  SaCgittarii 

6.2 

17  42  57.614 

—  0.0004 

26  56  40.01 

—  0.030 

zo  G.  Sagittarii 

5-7 

17  51     8.455 

+  0.0024 

-28     3     5-53 

+  0.015 
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MEAN  PLACES  FOR  191 2.0.     (January  0^764,  Washington.) 

Name  of  Star. 

Magni- 
tuda. 

Right  Ascension. 

Annual 
Proper  Motion. 

Declination. 

Annnal 
Proper  BiodooL 

2IO    B. 

Scorpii 

5-8 

h    m      8 
17  53     4153 

s 
+  0.0038 

or            tf 
—28    44    59.52 

+  aoo; 

IV 

Sagittarii  {var.) 

43 

17  59  23  928 

+  0.0007 

29  35     5  09 

—  0.015 

38   B. 

Sagittarii 

47 

18     2  30.562 

+  aooi6 

28  28     3.0Z 

—  aoao 

C.  D.— 28»i4268    . 

6.4 

18     6  22.578 

—  o.oooa 

28  55  15  79 

—  0.019 

48   G. 

Sagittarii 

6.3 

18  II  49.145 

+  0.0093 

28  19    2.42 

-  0-234 

62   B. 

Sagittarii 

6.0 

18  II  49.602 

+  0.0053 

—28  40  56.17 

4-  0.032 

66   B. 

Sagittarii 

4-7 

18  12  32.689 

0.0000 

27     4  29-95 

+  0.015 

58   G. 

Sagittarii 

6.1 

18  16  26.113 

+  0.0038 

28  28  14.48 

+  aoo5 

^ 

Sagittarii 

33 

18  40     9.521 

+  aoQ34 

27     4  55.31 

—  aoo6 

r 

Sagittarii 

35 

19     I  26.836 

—  0.0046 

27  47  59-49 

-0.254 

183   B. 

Sagittarii 

6.2 

19     I  58.544 

+  0.0034 

—28  46  23.32 

—  0.009 

234   B. 

Sagittarii 

59 

19  19     Z.065 

—  0.0013 

28     2  11.22 

+  ao:: 

248   B. 

Sagittarii 

57 

19  24  25.681 

+  0.0017 

27     9  57  95 

—  aot4 

u 

Sagittarii 

4.8 

19  50  27.040 

+  0.0145 

26  32    0.97 

+  aoSo 

b 

Sagittarii 

46 

19  51  321929 

—  aooo3 

27  24  14.32 

—  aoi6 

A 

Sagittarii 

49 

19  53  35.579 

+  0.0013 

—26  26     3.85 

+  0.035 

40   B. 

Capricomi 

6.2 

20  27  38.134 

+  0.0003 

25  14  30.55 

"■  <La64 

56   B. 

Capricomi 

6.3 

20  34  57724 

+  0.0376 

24     5  45  93 

+  046^ 

17 

Capricomi 

5.8 

20  41     4.010 

+  aooxx 

21  50    4.00 

—  0.014 

86  B. 

Capricomi 

6.2 

20  47  51.677 

+  0.0071 

24     6  47.97 

—  ao48 

X 

Capricorn! 

5.3 

21     3  31.327 

+  aooi3 

—21  32  51.81 

-0.059 

27 

Capricomi 

6.1 

21     4  31.260 

+  0.0085 

20  54  36.9? 

—  ai23 

^ 

Capricomi 

5.3 

21    ID   37.471 

0.0000 

21       Z      2.87 

aooo 

33 

Capricomi 

53 

21  19  10.266 

—  0.0013 

21    13    34.69 

—  0.11a 

35 

Capricorn! 

6.0 

21    22    15.618 

—  0.00x6 

21    34   40.68 

—  aoy> 

128   B. 

Capricorn!     . 

6.5 

21    25      3.362 

+  0.0019 

—19  31  55-59 

—  aoj7 

37 

Capricorn! 

57 

21  29  54  725 

—  0.00x6 

20  28  37.57 

+  aoa5 

t 

Capricomi 

4.7 

21    32      9.302 

0.0000 

19  51  3900 

aooo 

K 

Capricomi 

48 

21    37   44.766 

+  0.0094 

19  16    4.21 

—  0.006 

143   B. 

Capricorn! 

6.x 

21    38    18.359 

+  0.0067 

20     z  23.72 

-  ao39 

6 

Capricomi     . 

30 

21   42    II. 127 

+  0.0x76 

—16  31  37.46 

-  0.297 

152   B. 

Capricomi 

6.5 

21    45    22.6x8 

—  0.0004 

17  15  21.67 

-  OL054 

154  B. 

Capricomi 

6.1 

21    46   48.708 

+  0.0103 

19    2    0.43 

+  0.076 

161    B. 

Capricomi 

6.4 

21    57    21.270 

+  0.0060 

x8  19  35  41 

—  OU090 

29 

Aquarii  (nuan) 

6.5 

21  57  37  672 

+  0.0008 

17  23  20.13 

+  OLO09 

39 

Aquari! 

6.2 

22      7   41.131 

+  0.0016 

—14  37  39-22 

—  a044 

45 

Aquarii 

6.1 

22    14    17.466 

+  0.0051 

13  44  45.07 

—  0.008 

50 

Aquari! 

5.9 

22  19  44  343 

+  0.0034 

13  58  32.65 

+  aoi3 

182   B. 

Aquarii 

6.2 

22   25    19.321 

+  0.0x39 

13  21  58.08 

—  otoig 

56 

Aquarii 

6.1 

22    25    34.500 

+  O.0O33 

15     2     8.96 

-  0.034 

70 

Aquarii 

6.1 

22   43   52  507 

+  0.0035 

— u     1  13.44 

4.  aoio 

74 

Aquarii 

5.8 

22   48   50.790 

+  aoox3 

12     5     5.01 

0.000 

A 

Aquarii 

54 

23     0  34  492 

+  0.0081 

8  10    7.87 

4-  aoi6 

♦ 

Aquarii 

4-4 

23     9  45.914 

-  0.0043 

6  31  24.93 

+  ao9i 

^i 

Aquarii 

4-5 

23  II  16.943 

+  0.0950 

9  34     I  94 

—  0.005 

X 

Aquarii 

53 

23    12    17.298 

—  0.0015 

—  8  12  23.74 

—  aoi4 

^ 

Aquarii 

4.6 

23    13    19.858 

+  0.00X3 

9  39  46  69 

—  0.00a 

317   B. 

Aquarii 

6.3 

23    16      8.742 

-  0.0099 

6  23  19.20 

—  0.065 

337   B. 

Aquarii 

6.4 

23   24   59.134 

+  0.0I3X 

5    0  43.32 

—  a»i8 

342  B. 

Aquarii 

6.5 

23  26  58.827 

+  0.0X24 

4  34     5  67 

—  ai72 

20 

Piscium 

5.6 

23  43  25.135 

+  0.0064 

—  3  15     3  25 

4-  0.00a 

24 

Piscium 

6.Z 

23  48  24.358 

+  O.OO5X 

3  38  39-12 

—  01048 

27 

Piscium 

51 

23  54  10.077 

-  0.0034 

4     2  38.93 

-ao66 

29 

Piscium 

5.1 

23  57  18.844 

-f  0.0009 

—  3  31     2,39 

—  aox2 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

JANUARY. 


Trb  Stak's 


Name. 


32 

33 
161    B. 

36 

X 

62 

38  B. 

47  B. 

354  B. 

107  B. 

112  B. 

406  B. 
136 

154  B. 

415  B. 

49 

53 

54 
28 

47 

53 
134   B. 

59 

i 

b^ 

V 

c 

o 

4 
* 

28 

v» 

79 
90  H', 

57   B. 
X07  B. 

42 

46 

I 


Tauri 
Tauri 
Tauri 
Tauri 
Tauri 

Tauri 

Aurigae 

Aurigae 

Tauri 

Aurigae 

Aurigae 

Tauri 

Tauri 

Aurigae 

Tauri 

Aurigae 

Aurigae 

Aurigae 

Geminorum 

Geminorum 

Geminorum 
Geminorum 
Geminorum 
Geminorum 
Geminorum 

Geminorum 
Geminorum 
Geminorum 
Geminorum 
Cancri 

Cancri 
Cancri 
Cancri 
Cancri 
Cancri 

Cancri 
Cancri 
Cancri 
Cancri 
Leonis 

Leonia 
Leonis 
Leonia 
Leonia 
Leonia 


308  B.  Leonis 

b         Virg^ia 

zo         Virginis 

13         Virginis 

ri         Virg^is 

38         Virginis 

91  G.  Virginis 

Q         Virginis 

h         Virginis 

I         Librae  (z/ar.) 

25         Librae 


Mag. 


Red'ns  from 
igxsA 


Aa 


5.8 
6.0 

6.5 
5.6 

5.3 

6.1 

6.5 
6.0 

6.4 
6.5 

5.7 
5.6 
4.6 
6.4 
6.1 

5.x 
5.6 
5.8 

5.5 
5.6 

5.9 
6.5 
57 
3-9 
50 
5.0 

4-3 

5.5 
3.0 

5-9 

6.2 

59 

5.9 
6.1 

5-7 

6.4 

5-2 
6.1 

6.1 
6.5 

6.3 

36 
6.1 

5.8 

5.3 

5.8 

5.2 
6.2 

5.9 

40 

6.x 

6.5 
4.4 
5.4 
47 
6.0 


8 

+0.49 
0.49 
0.51 
0.52 
0.61 

•K).6l 

0.79 

0.8a 
0.86 

0.91 

+0.90 
0.96 
0.96 

0.99 
0.99 

.06 
.08 

•07 

.09 
.II 

.12 
.II 

.13 
.13 

•13 

.13 

.12 
.10 
.II 
.09 

.08 
.10 
.07 
.06 
.06 

+1.03 
0.95 
0.94 
0.95 
0.82 

+0.71 
0.71 
0.66 
0.61 
0.49 

+0.37 
0.12 
+0.05 
-0.03 
0.04 

0.22 
0.23 

0-34 
0.49 

Z.09 
I-1.09 


Aa 


+8.7 
8.9 
8.9 

9.1 

9-4 

+9.X 

9-3 
9-3 
9.1 

87 

+8.6 

8.4 

8.3 

8.3 
8.Z 

47.1 
7.0 
6.9 
6.8 

57 

+5  5 
5.5 
5-2 
52 

5.0 

+50 
47 
4-5 
40 

3-8 

+3-8 

33 
30 
2.6 

2.5 

+2.5 

I.I 

I.O 

+0.9 
0.0 

-0.2 

0.5 
0.8 

1.0 

0.7 

-I.I 
1.6 

1.3 
0.7 

0.8 

-I.I 
0.9 
1.0 
0.4 
1.2 

-1.3 


Apparent 

Declina 

tion. 


+22  13.7 
22  55-4 

22  57-4 

23  52.0 

25  25  5 
+24   6.0 

27  34.6 
27  55-4 
27  52.3 
27  36.5 

+26  52.3 

27  567 

27  35.7 

28  55.9 
2734.2 

+28   5.6 

29  3.8 

28  20.6 

29  3.8 
27   0.2 

+28    3.2 

26  51.0 

27  48.6 

27  585 

28  18.1 

+28  6.0 
27    5.6 

25  59-7 

26  59.7 

25  38.1 

+25  20.0 
2546.6 

24  18.1 
2426.3 
24  22.7 

+24  23.1 
22  24.1 
22  21.3 

21  38.8 
19  16. 1 

+16  II. 2 

17  "5 
15  25.2 

M  35  3 
II    0.6 

832.5 

4  8.7 

223.5 

017.9 

o  10.7 

3    4-5 
3  447 

5  4-2 
942.7 

19  27.6 

-19  19.0 
£Sph 


At  Conjunction  in  R.  A. 


Washington 
Mean  Time. 


d 
1 


Hour 

Angle, 

H 


h     m 
127.8 
I  32.0- 
3    30 
421.8 
IZ  18.8 


II 

%     2 

4 
8 

13 

14 

19 
20 

21 

22 

8  10 
II 

Z2 

13 
23 

4    o 

I 

3 

4 
5 

5 

7 
10 

14 
16 

16 
20 

23 
6    2 

3 

4 
z8 

18 

20 

6  8 

17 
18 

7  o 

4 
12 

8  o 
22 

»    3 

7 
8 

10    I 

I 

10 

22 

18    o 


w] 


52.0 

47  5 
376 
38.8 

56.3 

22.7 

12.5 

2.2 

87 
42.9 

33-6 
38.8 

37 

51-3 

8.2 


43.0 

7.0 
44.0 

8.8 
24.6 

34.8 
450 
40.1 

0.3 

417 

593 

8.7I+ 

51.0 
50.0 

54.7 
2S.1 
22.0H- 
452 
2.8 
30.1 


h 
7 

7 
6 

4 

I 


+  2 

-  7 

-  5 

I 

+  3 


+ 
+ 
+ 


m 

43.7+0.7296 
39.5+0.0490 
12.2+0.2749 
56.6 -0.41 14 
43.5-0.8686 

15.2+0.5253 
27.2-1.0620 
41.9-I.2232 
51.4 -0.8192 
12. 1 -a  1805 

37.3 +05674 
14.2 -0.2291 


+10 

+11 

-  I 

-  o 
+  o 

+  2 
+10 


-II 
-II 

-  8 

-  8 

-  7 

-  6 


4 
2 

I 
3 

3 
6 

+10 

-10 

9 

9 

4 

4 

5 
6 


244 
5-9  + 
22.8 

56.9 

38.5 

8.6 
27.6 
19.9 
51.6 
29.4 

317 

44.5 
10.81- 

5.6|+ 

32.7;+ 

5.5!+ 


2 
3 

+  9 
-10 

-  3 

+  8 

+  5 

+10 


9 
8 

7 
8 

7 
3 
4 

5 


1.6 

5.1 
35.0 

6.5 

4.2 

19.6 

2.3 

54.0 

35.6 
12.6 

427 
19.0 

6.6 

56.9 

52.4 

5.1 

6.3 

40.6 

57.5 
58.6 

31.4 
37.2 

35.3 

3.3 
16.4 

387 
53.2 

8.4 

26.1 
6.1 

9.4 
26.2 

0.4 

6.7 

43.5 
26.7 

9.8 
33-1 

587 
II. 2 

374 
56.4 
52.9 

247 


+0.  i486 

-1.1158 
+0.2680 

-0.1309 
-1.0920 
0.3976 

-I.I374 
+0.4861 

-0.6343 
+0.5127 
-0.6073 
-0.7995 
-1.2173 

-1.0342 
-0.2364 
+0.5618 
-0.7631 
+0.2588 

'»^o.5i92 
-0.3068 
+0.636 1 
+0.0689 
-0.0365 

-0.1280 

-0.5843 
-0.6109 

-o.  1629 

-0.3989 

+0.6390 
-0.5265 
-0.2673 

-0.5674 
+1.0775 

+0.5623 
-0.9851 
-0.5069 
+1.0464 

+0.7499 
-0.8335 

-0.1860 


-I.03I3 
+0.8108 
-0.1298 

-0.3910 


05839 

0.5841 

0.5857 

0.5872 

0.5946 

0.5952 

0.6090 
0.6106 
0.6136 
0.6166 

0.6169 
0.6196 
0.6198 
0.6201 
0.6206 

0.6225 
0.6224 
0.6224 
0.6223 
0.6202 

0.6195 
0.6194 
0.6183 
0.6182 
0.6177 

0.6176 
0.6165 
0.6145 
0.6122 
0.6104 

0.6102 
0.6077 
0.6044 
0.6018 
0.6008 

0.6003 
0.5861 

0.5857 

0.5843 
0.5707 

0.561 1 
0.5603 

0.5539 
0.5493 
0.5421 

0.5323 

0.5175 
0.5I5I 

0.5I3I 

0.5128 
0.5080 

0.5079 

0.5067 
0.5064 
0.5189 

0.5I9I 


y 


+0.1720 
0.1717 
0.1682 
0.165 1 
0.1465 

+0.1448 
0.0999 
0.0942 
0.0806 
0.0622 

-K>.o6o6 
0.0438 
0.0407 
0.0368 

+0.03 1 1 

-0.0124 
0.0164 
aoi77 
0.0243 
0.0583 

-0.0639 
0.0652 
0.0746 
0.0759 
0.0806 

-0.0810 
0.0885 
0.0984 
0.1095 

0.1183 

-0.1 190 
0.1293 
0.1404 
0.1489 
0.1521 

-0.1539 
0.1904 
0.1913 
0.194 1 
0.2197 

-0.2346 
0.2358 
0.2440 
0.2499 
0.2575 

-0.2661 
0.2731 
0.2731 
0.2729 
0.2727 

-0.2673 
0.2672 
0.2626 
0.2540 
0.1934 

0.1924 


+  7 
-28 

-16 

-52 

-65 


490 

+47 
+60 

+21 

-  6 

f79 

-221-63 

-40-63 

-63 
-30 

+  9 
-31 
-10 

-62 
-  4 

-22 

I 
-38 
-61 

+  5 


-  4 
+34 

f84 

+31 

+53 
-28 

+60 

4-36 

-26-6 

+21 

-31 
+77 


Limit- 
ing Par- 
allels. 


N. 


S. 


+  8 

+79 
+  9 
-  3 
-40 

-20 
+30 
f83 
o 
f6o 

+79 

f27 

^90 
^48 
+42 

+37 

fI2 

fll 

+35 
f  23  -57 


-57 
+  6 

-57 
-63 
-62 

-62 

-35 
+  6 

-64 

-12 

+  I 

-43 
+  6 

-24 
-30 

-35 
-64 

-65 

-41 


+87 
fi6 
+30 

+14 
^90 

+79 

-  9 

+18 

+90 
■^90 


-  5 

-67 
-53 

-71 

+18 

-14 
-86 

-75 
+13 

-  5 

-90 

+34  -54 
-11-90 

+81-  I 
+29-51 


+151-68 
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IJmit- 

Tub  Stak's 

At  Conjunction  in  R.  A. 

ingPai- 

aUeU 

Name. 

Mag. 

Red'ns  from 
19 12.0. 

Apparent 
Declina- 
tion. 

Washington 
Mean  Time. 

Hour 
Angle. 

Y 

X* 

y 

1 

N     S 

8 

n 

^  V  •       ^^ 

e           r 

d     h      m 

h     m 

•      • 

147   B. 

Librae 

6.2 

-I.I9 

-  1-7 

-20  25,6 

13     9336 

-10  23.0 

-0.75x3 

0.5227 

-0.Z785 

-  6-90 

169  B. 

Librae 

6.0 

1.25 

1-3 

22  51.0 

13    15 

-  7    17 

+Z.2978 

0.5242 

0.Z723 

+68*45 

172   B. 

Librae 

5.9 

1.23 

2.0 

20  43.6 

13  x6.8 

-  6  46.8 

-Z.0762 

0.5244 

0.Z716 

-27-90 

177   B. 

Librae 

6.2 

1.26 

1-4 

22  51.8 

13  46.7 

-  6  17.9 

+Z.Z825 

0.5246 

0.Z708 

468 -f29 

32   B. 

Scorpii 

5-3 

I.3I 

1.9 

23  43.0 

20  47.2 

4   029.2 

+0.9687 

0.5276  0.1580 

+67*12 

50  B. 

Scorpii 

6.4 

-1.37 

-  2.2 

-2429.1 

14     X  32.3 

+  5   5.2 

+Z.0857 

0.5298 -o.z  486 

+66*22 

57   B. 

Scorpii 

5.7 

1.36 

2.6 

2322.1 

236.0 

+  6   6.8 

-0.30Z7 

0.5302 

0x467 

+14-62 

24   G. 

Scorpii 

6.2 

1.38 

2.4 

24  137 

325.2 

+  6  54.4 

+0.5264 

0.5306 

0.1450 

+58-15 

27   G. 

Scorpii 

5.8 

1.37 

2.7 

2327.1 

350.6 

+  7  19.0 

-0.3902 

0.5308 

0x441 

+10-68 

41  G. 

Scorpii 

6.3 

1.40 

2.7 

24  1 1.9 

6  Z2.5 

+  9  36.3 

+0.0968 

0.5318 

0.1394 

+34-39 

85   B. 

Scorpii 

6.0 

-1.42 

-  2.4 

-25  153 

6435 

+ZO    6.3 

+Z.Z90Z 

0.5320 

-0.1384 

+65+33 

19 

Scorpii 

49 

1-43 

3X 

23  57  5 

927.2 

-"  15.3 

-o.6zoz 

0.5332 

o.z  326 

-3-87 

a 

Scorpii 

31 

1.45 

2.7 

25  23.0 

9413 

-IZ     Z.7 

+0.9309 

0.5333 

O.Z32I 

♦65  +10 

22 

Scorpii 

4.8 

1.48 

3.3 

24  55.4 

13  55.2 

-  656.Z 

-0.ZZ84 

0.5351 

O.Z232 

+21  -51 

118   B. 

Ophiuchi 

6.2 

1-59 

4.7 

26  23.8 

16    649.6 

+  9  24.5 

-0.2620 

0.5414 

0.0856 

¥    9-60 

95   G. 

Ophiuchi 

6.Z 

-1.63 

-  4.7 

-27  39.3 

9197 

+"495 

+0.9270 

0.5421 

-0.0796 

+63*11 

36 

Ophi.  (/J/  star) 

5-4 

1.62 

51 

26  28.6 

ro  42.5 

-zo  50.4 

-0.4885 

0.5425 

0.0765 

-  3-77 

43 

Ophiuchi 

5-4 

1.66 

5.1 

28    3.6 

Z4  Z7.7 

-  722.6 

+Z.0090 

0.5435 

0.0679 

+62-^18 

163   G. 

Ophiuchi 

6.3 

Z.68 

6.2 

27  50.6 

23  18.7 

+  z  20.0 

+0.2549 

05456 

0.046Z 

+33  -29 

X 

Sagittarii  (z/ar.) 

4-4 

1.69 

6.4 

27  48.0 

16    z  Z4.Z 

+  3  11.4 

+az2z6 

0.5460 

0.0414 

+25-37 

4   G. 

Sagittarii 

6.2 

-1.67 

-6.5 

-26  56.8 

1395 

-^  336.0 

-0.844Z 

0.546Z 

-0.0402 

-26-90 

10  G. 

Sagittarii 

5-7 

1.71 

6.7 

28    3.2 

520.3 

+  7   9.2 

+0.2544 

0.5467 

0.03x3 

*32-3o 

210  B. 

Scorpii 

58 

1.72 

6.7 

2845.1 

6x2.3 

+  7  59.4 

+Z.0046 

0.5469 

0.0290 

+62  +18 

38   B. 

Sagittarii 

4-7 

1.73 

72 

28  28.2 

zo  26.6 

-"  55.1 

+0.5899 

0.5472 

O.OZ85 

+52  -10 

C.D.-28*>  14268 

6.4 

174 

7-3 

28  55.4 

Z2  ZO.7 

-zo  Z4.5 

+Z.0659 

0.5473 

0.0x43 

+62+23 

48  G. 

Sagittarii 

6.3 

-1-74 

-  7.7 

-28  19.2 

14  37-1 

-  7  53.2 

+0.3676 

0.5475 

-0.0079 

+36   23 

62   B. 

Sagittarii 

6.0 

1.74 

7.6 

28  41. 1 

14  37.3 

-  7  530 

+0.7736 

0.5475 

0.0079 

+62  i-  I 

66   B. 

Sagittarii 

4.7 

1.72 

7.8 

27    4-6 

14  56.7 

-  7  34.2 

-1.OZ65 

0.5475 

0.0073 

-40 -go 

58   G. 

Sagittarii 

6.1 

1-75 

7.8 

28  28.4 
NEW 

Z64Z.3 
MOON 

-  5  53.3 

+0.527Z 

0.5476 

-0.0028 

+46-14 

152   B. 

Capricomi 

6.5 

-1-33 

-12.3 

-17  15.6 

20  18  58.8 

-  6  48.6 

-Z.0804 

0.5x34 

+0.2040 

-23-90 

154   B. 

Capricomi 

6.1 

1.32 

12.5 

19   2.2 

Z9  42.8 

-  6    5.9 

+Z.0287 

0.5x31 

0.2049 

+71  +14 

29 

Aquarii  {mtatC^ 

6.5 

1.28 

12.3 

17  23  5 

ai     ZZ57 

-  042.9 

+0.3746 

0.5  Z07 

0.2x22 

+57  -24 

50 

Aquarii 

5-9 

1.21 

"5 

13  58.7 

X2  45.8 

+ZO  27.0 

-0.8304 

0.5059 

0.2262 

-  5  90 

z82   B. 

Aquarii 

6.2 

-1.19 

-11.3 

-13  22.2 

15  42.0 

-Z04Z.9 

-0.8490 

0.5048 

+0.2296 

-4-90 

56 

Aquarii 

6.1 

1.18 

11.6 

15    2.3 

15  50.0 

-10  34.2 

+1.0134 

0.5047 

0.2297 

+75*12 

70 

Aquarii 

6.1 

1.12 

Z0.6 

iz    1.4 

%%    z  32.3 

-  X   8.5 

-Z.Z06Z 

0.50Z5 

0.2393 

-19-90 

74 

Aquarii 

5-8 

X.IO 

10.7 

za   5.3 

4ZX.7 

+  z  26.4 

+0.697Z 

0.5007 

0.2417 

4.78-  8 

r 

Aquarii 

4-5 

Z.OI 

9.7 

9342 

z6  15.8 

-zo  50.0 

+0.9258 

0.4979 

0.25  zo 

+81+5 

X 

Aquarii 

53 

-1.02 

-  9  3 

-  8  12.6 

x6  48.5 

-10  Z8.2 

-0.4x91 

0.4977 

+0.25  Z4 

+21 -68 

r 

Aquarii 

4.6 

I.OO 

9.6 

9  39  9 

Z7  22.3 

-  945.3 

+Z.3080 

0.4976 

0.25x8 

+81  +35 

24 

Piscium 

6.1 

0.89 

71 

338.8 

93  Z224.4 

+  8  44.7 

-0.3243 

0.4962 

0.26x4 

+27-62 

27 

Piscium 

51 

0.86 

7.0 

4    2.8 

15  32.2 

+"  47.3 

+0.9277 

0.4962 

0.2625 

♦86*  5 

29 

Piscium 

51 

0.85 

6.8 

3312 

17  14-6 

-zo  33.2 

+0.8080 

0.4963 

0.2632 

+87-  2 

4 

Ceti 

63 

-0.83 

-6.5 

-  3    2.4 

20  27.0 

-  726.Z 

+X.1363 

0.4965 

+0.2640 

+87+19 

5 

Ceti 

6.3 

0.83 

6.4 

-  2  56.3 

20  42.3 

-  7ZZ.3 

+Z.0945 

0.4966 

0.2640 

+88+16 

44 

Piscium 

6.0 

0.78 

4-5 

+  z  27.Z 

»4    5  59  7 

+  1 50.5 

-Z.Z60Z 

0.4980 

02656 

-21  -89 

155   B. 

Piscium 

6.5 

0.67 

31 

2544 

19  49  3 

-  843.5 

+0.9590 

0.5019 

0.2651 

♦90+  6 

171   B. 

Piscium 

6.3 

0.65 

Z.8 

6   0.5 

96    oz8.z 

-  4  22.6 

-Z.Z548 

0.5038 

0.2640 

-20' -*4 

73 

Piscium 

6.2 

-0.61 

-  1.9 

+  5  zz.z 

257.Z 

-  Z48.Z 

+0.4203 

0.5049 

+0.2634 

+68-22 

77 

Piscium 

6.4 

0.60 

a.  I 

426.4 

326.9 

-  X  Z9.2 

+Z.34Z2 

0.5052 

0.2632 

♦90+37 

e 

Piscium 

5.6 

0.60 

1-7 

5  IZ.O 

447.4 

-  0   1.0 

+0.9039 

0.5057 

0.2629 

+90+  3 

c 

Piscium 

5.6 

0.58 

0.9 

7    6.6 

732.6 

+   2  39.3 

-0.4137 

0.5070 

0.262  z 

f23   67 

88 

Piscium 

6.2 

0.57 

I.O 

63Z.8 

8    3.6 

+  3   9.4 

+0.3357 

0.5073 

0.2618 

+63-26 

263   B. 

Piscium 

6.4 

MJ.50 

-  0.2 

+  7  30.3 

15    41 

+  9  57-4 

+X.X272 

0.5  Z 12 

+0.2585 

♦90+19 

[Bph  la] 
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1 

Limit- 

Trs Stae's 

At  CoMjuMcnoM  in  R.  A 

ing  Par- 

aUels. 

Name. 

Mag. 

Red'ns  from 
xQzaxx 

Apparent 
Declina- 
tion. 

Washington 
Mean  Time. 

Hour 

Angle, 

H 

Y 

x' 

/ 

N. 

S. 

Aa 

Aa 
0* 

^mf* 

• 

e         * 

d    h    m 

h     m 

0 

0 

54 

Ceti 

6.0 

-0.41 

4  X.7 

4XO  36.5 

26     220.9-  3    6.4 

40.74x5 

0.5x86 

40.25x3 

490 

-  3 

26  B. 

Arietis 

6.0 

0.37 

2-4 

XX  52.x 

632.8 

+  0  57.7 

40.4700 

0.52x5 

0.2483  472 

-17 

12  H' 

.  Arietis 

6.3 

0.37 

2.9 

13     32 

8    4-4 

4   2  26.4 

--0.3893 

0.5228 

0.2468  424 

-^2 

19 

Arietis 

5.8 

0.32 

3-9 

X452.X 

13    6.3 

4  7  x8.8 

-1.0493 

0.5270 

0.24x7 

-14 

-76 

36 

Arietis 

6.5 

o.x6 

•57 

X7  23.6 

27    34X.4 

-  2  34.9 

-0.2491 

0.5402 

0.2244 

+31 

-50 

40 

Arietis 

6.0 

-0.14 

4  6.0 

417  55.x 

5  35-9 

-  044.3 

-0.3651 

0.54x9 

40.2220 

425 

-56 

TT 

Arietis 

5-2 

0.12 

57 

X7   6.0 

5571 

-  023.8 

+0.5577 

0.5423 

0.22x5 

480 

-  9 

45 

Arietis 

6.0 

0.09 

6.2 

X7  58.6 

852.3 

4    225.4 

40.2944 

0.5453 

0.2x69  l46x 

-2X 

P 

Arietis 

5.6 

0.08 

6.1 

17  405 

9   8.5 

4    241.0 

40.6650 

0.5455 

0.2x65  490 

-   2 

54 

Arietis 

6.5 

-0.01 

6.7 

x8  27.6 

X4  24.9 

4   7  46.4 

40.9770 

05509 

0.2078  490 

4x7 

6 

Arietis 

4-5 

+0.01 

4  7.x 

4x9  23.8 

15  49.9 

+  9   8.4 

40.3096 

05524 

40.2054  462 

-X9 

C 

Arietis 

50 

ao2 

7.6 

20433 

17  14.6 

41030.x 

--0.7574 

0.5539 

o.ao3x  4  3 

-69 

r 

Arietis 

51 

0.05 

77 

20  50.0 

X958.X 

-xo  52.2 

-0.3233 

0.5567 

0x983 

426 

-51 

63 

Arietis 

5.2 

0.06 

7.6 

20  25.8 

20  37.8 

-xo  X4.0 

40.2x90 

0.5574 

0x969 

+57 

-23 

65 

Arietis 

6.0 

ao7 

77 

20  29.6 

2X  20.8 

-  9  32.6 

+0.2944 

0.5582 

0.1955 

46x 

-19 

14  H'. 

.  Tanri 

6.5 

-K>.x6 

4  8.0 

420  37.9 

««    329.3 

-  3  37-6 

+1.3173 

0.5648 

40.X832 

♦^ 

+53 

23 

Tanri 

4-3 

0.20 

9.1 

23  40.6 

629.0 

-  044.6 

-1.2379 

0.5680 

0.X772 

-36 

-67 

n 

Taori 

30 

0.21 

9.2 

23  50.2 

6575 

-  0  X7.3 

-1.3149 

0.5685 

0.1762 

-50 

-67 

104  B. 

Tanri 

55 

0.21 

8.9 

23    9-2 

719.3 

4  0   3.8 

-0.5580 

0.5689 

0.1754 

4X4 

-^x 

27 

Tanri 

37 

0.22 

9.2 

23  47-3 

738.9 

4   0  22.6 

-I- 1437 

0.5693 

0.1745 

-26 

-67 

28 

Tanri 

5-2 

40.22 

+  9.2 

+23  52.3 

739.4 

4   023.0 

-X.2272 

0.5693 

+0.1745 

-35 

-67 

133  B. 

Tanri 

5.9 

0.23 

8.6 

2X  58.8 

759.0 

4-   042.0 

40.7497 

0.5696 

0.1739 

490 

4  8 

Mass 

-0.6 

•     •     ■ 

•     • 

22  X5.0 

8  50.0 

4    X  3X.X 

40.6240 

0.5583 

0.X708 

488 

4  a 

32 

Tauri 

5-8 

0.27 

87 

22  X3.7 

10  48.8 

+    325.3 

40.9795 

0.5727 

0.167X 

490 

422 

33 

Tanri 

6.0 

0.27 

9.0 

22  55-4 

10  53.x 

+  3  29-5 

40.2873 

0.5728 

0.X668 

461 

-x6 

z6i   B. 

Tanri 

6.5 

40.30 

4  9.0 

422  57.4 

X2  27.4 

4   5     O.I 

40.5x36 

05745 

40. 163  X 

478 

-  4 

36 

Tanri 

5-6 

0.32 

93 

23  52.0 

1349^0 

4  6  x8.6 

-0.X874 

0.5759 

0.1599 

^34 

-39 

X 

Tanri 

5.3 

0.42 

99 

25  25.5 

2X     0.7 

-xo  46.6 

^.6683 

0.5834 

0.1420 

+  7 

-64 

62 

Tanri 

6.1 

0.43 

95 

24    6.0 

21  35.0 

-xo  X3.8 

40.7478 

0.5840 

0. 1403 

+90 

411 

38   B. 

Aurigae 

6.5 

0.70 

10.3 

27  34-6 

S9  X3   0.4 

+  4  33.8 

-o.9ox6j  0.5984 

0.0960 

-  9 

-63 

47  B. 

Aurige 

6.0 

+073 

4x0.3 

+27  55.4 

X4  54.0 

4  622.6 

-1.0696 

0.6000 

40.0900 

-«3 

-63 

354  B. 

Tanri 

6.4 

0.79 

X0.2 

27  52.3 

19    2.7 

4X0  20.7 

-0.6690 

0.6036 

0.0770 

f  6 

-6x 

/3 

Tauri 

1.8 

0.83 

X0.3 

2832.2 

2058.3 

-X  X  48.6 

-1.X877 

0.6048 

0.0705 

-36 

-62 

107   B. 

Aurigae 

65 

0.88 

9.8 

27  365 

80    0  29.5 

-  8  26.5 

-0.0348 

0.6070 

0.0588 

442 

-22 

112   B. 

Aurigae 

5.7 

0.88 

9.6 

26  52.4 

056.6 

-  8   0.6 

40.7221 

0.6073 

0.0572 

490 

4X8 

406  B. 

Tanri 

5.6 

40.97 

4  9.6 

427  56.7 

5  54-4 

-  3  157 

-0.0980 

0.6x04 

40.0406 

438 

-23 

136 

Tauri 

4.6 

0.98 

94 

27  35  7 

6455 

-  226.9 

40.2826 

0.6109 

0.0378 

462 

-  3 

154   B. 

Aurigae 

6.4 

I.OO 

97 

28  55.9 

7537 

-  I  2X.7 

Ux.0005 

0.6XX4 

0.0336 

-17 

-62 

415   B. 

Tauri 

6.1 

X.02 

9.2 

27  34  3 

930.3 

4  0  10.7 

40.3964 

0.6XX9 

40.028  X 

470 

+  3 

49 

Aurigae 

5.1 

I.I9 

8.3 

28    5.6 

21  37-5 

+"457 

-0.0397 

0.6x55 

-0.0x49 

442 

-x8 

53 

Anrigae 

5.6 

41.21 

48.4 

429    3.8 

2244.1 

-XX  X0.7 

-X.0X30 

0.6155 

-0.0x88 

-X9|-6i 

54 

Aurigae 

5.8 

I.2I 

8.2 

28  20.6 

23   9.5 

-xo  46.4 

-0.3^30 

0.6x56 

0.0205 

+26,-33 

28 

Geminomm 

5.5 

1.24 

8.x 

29    3.8 

81    059.x 

-  9    1.7 

-X.064X 

0.6x57 

0.0270 

-23 

-6x 

47 

Geminomm 

5-6 

1.32 

6.7 

27   0.2 

1025.5 

-  0   0.6 

40.5470 

0.6X5X 

0.0607 

482 

4  8 

53 

Geminomm 

59 

1-35 

6.6 

28    3.2 

X2     X.7 

+  I  31.4 

-0.5856 

0.6147 

0.0662 

4IX 

-54 

134   B. 

Geminomm 

6.5 

41.34 

4  6.4 

426  5X.0 

X226.X 

+  1547 

40.5682 

0.6x46 

-0.0674 

+84 

4  8 

59 

Geminomm 

5-7 

1.38 

6.2 

27  48.6 

15     5.2 

4  4  26.8 

-0.5665 

0.6x39 

0.077X 

412 

-54 

t 

Geminornm 

39 

X.39 

6.x 

27  58.5 

15  30.3 

4  4  50.7 

-0.76x2 

0.6x38 

0.0783 

0 

-63 

b^ 

Geminomm 

5.0 

1.40 

6.0 

28  x8.x 

X647.O 

4  6   4.x 

-X.X844 

0.6x35 

0.0830 

-35 

-62 

b^ 

Geminorum 

5.0 

X.40 

6.0 

28    6.0 

16573 

4-  6  x3.9-x.0005 

0.6x35 

0.0834 

-17 

-62 

V 

Geminomm 

4.3 

4X.414  5.6I427    5.6 

X9   9.0 

4  8  X9.8  -0.2046 

0.6x29 

-0.0909 

432 

-33 

c 

Geminorum 

5.5 

41.41  4  5.0  425  59.7 

22    5.9 

4XX     8.9*40.5890 

0.6XX3 

-0.X008 

486 

+  7 

FEBR 

CJARY. 

i> 

Geminorum 

5.0  +1.45!+  4-71+26  59.7 

1     X27.8J-  937.9-07508 

0.6096 

-o.xix8|4  I  -64 

[Epl 
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1 

Limit- 

Thb  Star's 

At  Comjumctiom  im  R.  A.                    | 

tug  Par- 

1 

allels 

Nftme. 

Mag. 

Red'nsfrom 
zgixa 

Apparent 

Declina- 

tion. 

Washlnffton 
Mean  Time. 

Hour 

Angle, 

H 

Y 

X* 

y 

1 
N     S 

Aa 

^^  • 

1 

I 

<     ■ 

• 

0             f 

d    h    m 

h     m 

0 

0)         Cancri 

5.9 

+1.45 

+4.1 

+25  38.1 

1     4  10.2 

-  7    2.5 

40.2666 

0.6082 

-0.X209 

♦60 -XI 

4         Cancri 

6.2 

1.45 

41 

25  20.0 

428.0 

-  6  45.5 

40.5269 

0.6080 

0.1217 

4804  I 

^         Cancri 

5.9 

1-47 

3.6 

25  46.6 

738.4 

-  3  43  3 

-0.3x06 

0.6063 

0x317 

+27  -43 

P.         Cancri 

5-9 

1.46 

30 

24I8.I 

II  2Z.6 

-  0   9.6 

40.6226 

0.6035 

0.1428 

f89,4  4 

28         Cancri 

6.1 

1.48 

2.6 

24  26.3 

14  20.8 

•f  242.0 

40.0457 

0.60x3 

0.15x8 

+47-26 

v^         Cancri 

5.7 

•M.48 

+2.4 

+24  22.7 

15  25.6 

+  344.0 

-0.0626 

0.6006 

-0.1550 

441-31 

v'         Cancri 

6.4 

1.48 

2.3 

24  23.1 

15  59.0 

+  4  16.0 

-0.1557 

0.6001 

0.1568 

+35-36 

^         Cancri 

5-2 

1.48 

0.2 

22  24.1 

%    5502 

-  627.0 

-0.6515 

0.5884 

0x937 

4  8-67 

79         Cancri 

6.1 

1.48 

+0.2 

2221.3 

613.3 

-  6   4.9 

-0.6797 

0.5879 

0.1949 

+  71-68 

90  H.' Cancri 

6.1 

1.47 

0.0 

21  38.8 

730.3 

-  4  51.0 

-0.2368 

0.5868 

0.1978 

+31-45 

57   B.  Leonis 

6.5 

+1.42 

-1-7 

419  16.I 

19  49.8 

+  659.6 

-0.5080 

0.5750 

-0.2243 

4x7-63 

107   B.  Leonis 

6.3 

1-35 

2.6 

16  II. I 

8    435.9 

-8341 

40.4958 

0.5665 

0.2395 

+75-13 

7         Leonis 

3.6 

1.36 

2.8 

17  1 1.5 

516.7 

-  7  54-9 

-0.6622 

0.5658 

0.2408 

+  9-73 

37         Leonis 

5-5 

1.30 

30 

14  lO.O 

915.0 

-  4    5.4 

41.3624 

0.5621 

0.2467 

+90,450 

42         Leonis 

6.1 

1.31 

34 

15  25.1 

II  26.6 

-  I  58.5 

-0.4230 

0.5601 

02495 

422-62 

46         Leonis 

5.8 

+1.28 

-3.9 

+14  35.3 

15  55.0 

+  220.2 

-0.7321 

0.5560 

-0.2554 

+  5-76 

/         Leonis 

5.3 

1.20 

4-4 

II     0.6 

2326.1 

+  9  353 

40.8736 

0.5495 

0.2635 

t^04   4 

308   B.  Leonis 

5.8 

1. 10 

51 

832.5 

4  10  38.3 

-  3  35.5 

+0.3344 

05405 

0.2724 

463-26 

6         Virginis 

5.2 

0.90 

6.3 

4    8.6 

6    817.5 

-  6  38.6 

-1.2394 

0.5265 

0.2797 

-a7.-86 

zo         Virginis 

6.2 

0.84 

6.3 

+  2  23.4 

13    04 

-  2    4-7 

-0.7770 

0.5243 

0-2794 

f  4-88 

13         Virginis 

5-9 

+0.78 

-5.9 

-  0  18.0 

17  23.5 

4  2  10.2 

+0.7459 

0.5222 

-0.2791 

f«8-  5 

ij         Virginis 

4.0 

0.77 

6.0 

0  10.8 

18   0.0 

+  2  45.5 

40.4526 

0.5219 

0.2791 

47X|-2I 

38         Virginis 

6.1 

0.62 

6.5 

3    4-6 

6  1629.2 

-  5  15.9 

-X.1293 

0.5167 

a2728 

-17-90 

91  G.  Virginis 

6.5 

0.61 

6.3 

3  44-8 

10  41.7 

-  5    3.7 

-0.4919 

0.5166 

a2727 

4X9-73 

d         Virginis 

4-4 

0.52 

6.4 

5    43 

18  51.8 

+  2  51.4 

-1.3320 

0.5150 

a268o 

-36-90 

A         Virginis 

5.4 

-10.40 

-5.8 

-  9  42.8 

T    6  24.5 

-  9  56.9 

40.4757 

0.5141 

-0.2587 

470 -ao 

86         Virginis 

5.6 

+0.31 

5-4 

II  59.2 

12  54.9 

-  3  38.5 

41.2083 

0.5x43 

0.2522 

479*26 

I         Librs  {var.) 

4.7 

-0.15 

54 

19  27.7 

•    736.9 

-10  15.4 

-0.4387 

0.5226 

0.X942 

«3-7i 

25         Librae 

6.0 

0.15 

5.5 

19  19.1 

8   9.1 

-  9442 

-0.6973 

0.5229 

0.1932 

-  x-90 

Z47   B.  Librae 

6.2 

0.25 

5.5 

20  25.7 

16  28.6 

-  1405 

-1.0469 

0.5257 

0.1785 

-25-90 

Z69  B.  Librae 

6.0 

-0,27 

-5.0 

-22  51. 1 

19  53-3 

+  I  37.7 

4a9897 

0.5269 

-0.1722 

i684i3 

177   B.  Librae 

6.2 

0.28 

5.0 

2251.9 

20  37.9 

+  220.8 

40.8762 

0.5271 

0.1708 

♦684  5 

31   B.  Scorpii 

5-4 

0.37 

4-9 

24  16.4 

10    331.1 

+  9   0.8 

41.2829 

0.5296 

0.1575 

466444 

32   B.  Scorpii 

53 

0.36 

51 

2343.1 

332.6 

+  9    2.2 

40.6730 

0.5296 

0.1575 

♦67-7 

40  B.  Scorpii 

5-4 

0.39 

49 

24348 

5435 

+11    8.8 

41.2759 

0.5304 

0.1531 

+66443 

50  B.  Scorpii 

6.4 

-0.42 

-5.1 

-2429.1 

814.3 

-10  25.2 

+0.7954 

0.5313 

-0.X482 

+664  X 

57   B.  Scorpii 

5.7 

0.42 

5.5 

23  22.1 

917.3 

-  9243 

-0.5814 

0.5317 

0.X460 

o:-84 

24  G.  Scorpii 

6.2 

0.44 

53 

24  13.7 

10   59 

-  8  37.3 

40.2423 

0.5320 

0.1442 

+42'-3i 

27   G.  Scorpii 

5.8 

0-44 

5-5 

23  27.2 

10  31.1 

-  8  13.0 

-0.6674 

0.5321 

01435 

-  5-90 

41   G.  Scorpii 

6.3 

0.47 

5-4 

24  12.0 

«  51.5 

-  5  57.2 

-0.1805 

0.5330 

0.X384 

+20^55 

85   B.  Scorpii 

6.0 

-0.48 

-5.1 

-25  15.3 

13  22.2 

-  527.4 

40.9066 

0.5331 

-0.1374 

♦654  8 

19         Scorpii 

4-9 

0.50 

5.7 

23  57  6 

16   4.2 

-  2  50.8j-0.8784 

0.5341 

0.13x7 

-19-90 

a         Scorpii 

3.1 

0.52 

52 

25  23.0 

i6  18.2 

-  2  37.2  ■K).6537 

0.5342 

0.1312 

+63-  8 

a         Scorpii 

1.2 

0.53 

5-2 

26  14.3 

20   6.2 

+  I    3.2-1-1.1099 

0.5355 

ax232 

+64425 

22         Scorpii 

4.8 

0.52 

5.7 

24  55-4 

20  29.9 

4  X  26.1 

-0.3836 

0.5356 

O.X22I 

4  7-68 

116  B.  Scorpii 

6.2 

-0.54 

-5.2 

-26  20.9 

21     I.O 

-¥    I  56.2  41.1x89 

0.5358 

-O.X2II 

+64U26 

118   B.  Ophiuchi 

6.2 

0.71 

6.1 

26  23.8 

11  13x7.8 

-  6  19.8  -0.5005 

0.5407 

0.0838 

-  2-78 

95   G.  Ophiuchi 

6.1 

0.74 

5.8 

27  39  3 

15  47.3 

-  3  55.4  +0.6883 

0.5414 

0.0781 

♦62-  5 

36         Ophi.  {isi  star) 

5.4 

0.75 

6.4 

26  28.6 

17   9,7 

-  2  35.8 -0.7201 

0.5418 

0.0747 

kx6— 90 

43         Ophiuchi 

5-4 

0.76 

6.1 

28    3.6 

20  44.2 

+  051.4+0.7789 

0.5426 

O.O66X 

+62 

^   I 

163  G.  Ophiuchi 

6.3 

-0.84 

-6.6 

-27  50.7 

la  543.8 

+  932.640.0428 

0.5443 

-0.0441 

421 

-42 

X         Sagittarii  {^var,) 

4-4 

0.86 

6.7 

27  48.0 

7390 

41 X  23.9-0.0868 

0.5446 

0.0394 

+14-49 

4   G.  Sagittarii 

6.2 

0.85 

7.0 

26  56.8 

8   4.3 

411  48. 3 '-1. 0493 

0.5446 

0.0385 

-391-90 

10  G.  Sagittarii 

5.7 

0.89 

6.9 

28    3.2 

11 44.8 

-  8  38.840.0533 

05450    a0292l42I-4X 

0.5451   o.o27x|«6aj4  3 

210   B.  Scorpii 

5.8 

0.91 

68 

2845.1 

12  36.7 

-   748.740.8030 

38  B.  Sagittarii 

4.7 

-0.94 

-71 

-28  28.2 

16  50.8 

-  3 43.3+0.3976 

0.5455 

-0.0X67  I438I-2I 

[Bp] 
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Umit- 

The  Stak's 

At  Conjunction  in  R.  A 

ing  Par- 
allels. 

Name. 

Mag. 

Red'ns  from 

Apparent 
Declina- 

Wasbingtcn 
Mean  Time. 

Hour 
Angle, 

Y 

x' 

y 

N. 

S. 

8 

tion. 

H 

^ 

•  »  • 

^#« 

e         > 

d    h    m 

h     m 

e 

e 

C.  0.-28*14268 

6.4 

-0.96 

-  7.1 

-28  55.4 

IS  18  34.9 

-  2    2.8 

+0.8762 

0-5457 

-0.0122 

+62 

+  8 

48  G. 

Sagittarii 

63 

0.94 

7.4 

28  19.2 

21     1.3 

^  0  18.6 

•f  0.1838 

0.5457 

0.0062 

+25 

-33 

62   B. 

Sagittarii 

6.0 

0.94 

7.3 

28  41. 1 

21      1.5 

-1-  0  18.8 

+0.5890 

0.5457 

0.0062 

+51 

-10 

66  B. 

Sagittarii 

4.7 

0.93 

7.7 

27     4.6 

21  20.8 

+  0  37.4 

-1.1973 

0.5457 

0.0053 

-53 

-90 

58  G. 

Sagittarii 

6.x 

0.96 

7.4 

28  28.4 

23    5-5 

+  218.5 

+0.3470 

05457 

-0.0010 

+34 

-24 

0 

Sagittarii 

3.3 

-1.02 

-8.4 

-27     5.1 

13    944.2 

-zi  24.8 

-1.0629 

0.5453 

+0.0258 

-41 

-90 

r 

Sagittarii 

3-5 

1. 06 

8.6 

2748.1 

19 197 

-  2    9.0 

+0.0960 

0.5441 

0.0496 

+24I-39 

183  B. 

Sagittarii 

6.2 

1.06 

8.4 

28  46.5 

19  34  0 

-  I  55.3 

+1.1890 

0.5440 

0.0501 

+62+37 

234   B. 

Sagittarii 

5-9 

I.XO 

8.9 

28     2.3 

14    317.6 

+  5  32.5 

+0.8302 

0.5424 

0.0687 

+62+  4 

248   B. 

Sagittarii 

57 

I.XI 

9.2 

27  XO.I 

5  45-4 

+  7  55-3 

+0.0407 

0.5419 

0.0748 

+24  -42 

a 

Sagittarii 

4.8 

-115 

-9.8 

-26  32.2 

17  42.2 

-  431.9 

+0.3988 

0.5384 

+0.1024 

+46 

-22 

A 

Sagittarii 

49 

113 

9.8 

26  26.2 

19   9-5 

-  3   7.6 

+0.4401 

0.5379 

0.1057 

<-49 

-19 

40   B. 

Capricomi 

6.2 

I.X7 

10.4 

25  14.7 

NEW 

15  II    7.1 
MOON, 

-1141.3 

+1.0839 

0.5317 

0.1398 

+65 

+22 

20 

Piscium 

5.6 

-1.04 

-7.8 

-  3  15  2 

!•  15  30.3 

-10  17.4 

-1.2691 

0.4988 

+0.2638 

-29 

-90 

24 

PisciniD 

6.1 

Z.02 

77 

338.8 

18  11.8 

-  7  40.4 

-0.1324 

0.4986 

0.2650 

+37 

-51 

27 

Piscium 

51 

1. 00 

7.6 

4    2.8 

21  18.3 

-  4  39.2 

+1.1238 

0.4987 

0.2659 

f86 

+18 

29 

Piscium 

5.1 

I.OO 

7-4 

3  31-2 

23    0.1 

-  3    02 

+1.0079 

0.4988 

0.2663 

^7 

+10 

80   B. 

Piscium 

63 

I.OI 

6.8 

059.6 

20    0  44.8 

-  I  18.5 

-1.2454 

0-4989 

0.2667 

-26 

-90 

4 

Ceti 

6.3 

-0.99 

-  71 

-  3    2.4 

211.3 

+  0    5.6 

+1.3415 

0.4990 

+0.2670 

+87  +37 

5 

Ceti 

6.3 

0.99 

7.0 

-  2  56.3 

226.4 

+   0  20.2 

+1.3002 

0.4990 

0.2671 

+88 

+33 

44 

Piscium 

6.0 

0.98 

5.6 

+  I  27.0 

II  40.9 

T   9  19.0 

-0-9367 

0.5001 

0.2682 

-  5 

-89 

147   B. 

Piscium 

59 

0.93 

4^ 

4496 

23  52.4 

-  2  50.3 

-1.2720 

0.5029 

0.2673 

-30 

-86 

155   B. 

Piscium 

6.5 

0.91 

4-3 

2544 

21     1  27.9-  I  17.7 

+1.203 1 

0.5034 

0.2670 

+90 

+23 

171   B. 

Piscium 

6.3 

-0.91 

-  32 

+  6   0.5 

5  56.4  +  3    3.2 

-0.9078 

0.5047 

+0.2662 

-  4 

-84 

73 

Piscium 

6.2 

0.88 

3-2 

5  ii.o 

8354 

+  5  37-5 

+0.6730 

0-5057 

0.2653 

f8S 

-  9 

e 

Piscium 

5.6 

0.87 

3.1 

5  II.O 

10  25.6 

+  7  24  5 

+1.1596 

0.5065 

0.2644 

f90 

+20 

c 

Piscium 

5.6 

0.86 

2.3 

7   6.6 

13  "-o 

+10    5.1 

-0.1581 

0.5077 

0.2632 

f36 

-52 

88 

Piscium 

6.2 

0.85 

2.5 

631.8 

13  42.0 

+10  35.2 

+0.5940 

0.5079 

0.2630 

f8i 

-13 

263   B. 

Piscium 

6.4 

-0.81 

-  1.7 

+  7  30.3 

20  43.6 

-  6357 

+1.3948 

0.51 10 

+0.2595 

f90 

+48 

54 

Ceti 

6.0 

0.74 

+  0.1 

10  36.5 

22    8    3.9 

+  4  24.0 

+1.0163 

0.5173 

0.2517 

*9o 

+12 

26  B. 

Arietis 

6.0 

0.7  X 

0.9 

II  52.1 

12  17.7 

+  830.0 

+0.7454 

0.5201 

0.2478 

+90 

-  2 

12  H.i 

'  Arietis 

6.3 

0.71 

14 

13    32 

13  50-2 

+  9  59.7 

-0.1185 

0.5211 

0.2464 

f38 

-47 

19 

Arietis 

5.8 

0.69 

2.3 

14  52.1 

18  55.0 

-  9    5.1 

-0.7823 

0-5244 

0.2417 

*•  3 

—76 

27 

Arietis 

6.4 

-0.62 

+  3-8 

+17  19.0 

23     325.6 

-  0  50.9 

-1.3249 

0.5309 

+0.2315 

-41 

-73 

36 

Arietis 

6.5 

0.54 

4-3 

1723.6 

9417 

+  5  12.8 

+0.0229 

0.5360 

0.2230 

•■45 

-36 

40 

Arietis 

6.0 

0.52 

47 

17  551 

1 1  38.0 

+  7    5.2 

-0.0946 

0.5377 

0.2201 

<'39 

-42 

TT 

Arietis 

5.2 

0.51 

4-4 

17   6.0 

II  59.6 

+  726.1 

+0.8370 

0.5380 

0.2x95 

»^ 

+  7 

45 

Arietis 

6.0 

0.48 

4-9 

17  58.6 

14  57.8 

+10  18.3 

+0.5706 

0.5405 

0.2150 

^i 

-  7 

P 

Arietis 

5.6 

-0.47 

+  4.8 

+17  40.4 

15  M-3 

+10  34.2 

+0.9447 

0.5407 

+0.2146 

f90 

+14 

'i 

Arietis 

6.5 

0.42 

5.5 

18  27.6 

20  36,7 

-  8  14.4 

+1.2592 

0.5455 

0.2059 

^90 

+41 

Arietis 

4-5 

0.41 

5-9 

19  23-8 

22    3.3 

-  6  50.8 

+0.5832 

0.5468 

0.2033 

^83 

-  5 

c 

Arietis 

50 

0.40 

6.5 

20  43.2 

23  29.9 

-  527.1 

-0.4968 

0.5481 

0.2007 

+17 

-6x 

r 

Arietis 

5-1 

0.36 

6.7 

20  49.9 

24     2  16.8 

-  2  46.0 

-0.0592 

0.5506 

0.1957 

+41 

-37 

63 

Arietis 

5-2 

-0.35 

-1-  6.6 

+20  25.8 

2574 

-  2   6.9 

+0.4896 

0.5512 

+0.1946 

+75 

-  9 

65 

Arietis 

6.0 

0.34 

6.7 

20  29.6 

3  41-3 

-  I  24.6 

+0.5653 

0.5519 

0.1931 

+82 

-  5 

66 

Arietis 

6.1 

0.33 

7.5 

22  30.2 

524.3 

+  0  14.8 

-1.1819 

0.5535 

0.1900 

-29 

-68 

17 

Tauri 

3.8 

0.23 

8.4 

23  50  4 

12  25.6 

+  7   0.9 

-1.2700 

0-5599 

0.1755 

-41 

-67 

23 

Tauri 

4-3 

0.22 

8.4 

23  40.6 

13    2.6 

+  7  36.5 

-0.9943 

0.5606 

0.1740 

-M 

-67 

7 

Tauri 

3.0 

-0.21 

+  8.4 

+23  50.2 

13  31.8 

+  8    4.7 

-1.0725 

0.5610 

+0.1730 

-20 

-67 

104   B. 

Tauri 

55 

0.20 

8.2 

23    9.2 

13  54-3 

+  826.4 

-0.3059 

0.5613 

0.1722 

+27 

-47 

27 

Tauri 

37 

0.20 

8.4 

23  47.2 

14  14.3 

+  8  45.6 

-0.9001 

0.5616 

0.1717 

-  7 

-67 

28 

Tauri 

52 

0.20 

8.5 

23  52.3 

14  14.8 

+  846.1 

-0.9847 

0.5617 

0.1714 

-13 

-67 

133   B. 

Tauri 

59 

0.18 

7.8 

21  58.8 

14  35  0 

+  9   5-6 

+1.0193 

0.5619 

0.1709 

+90 

+24 

32 

Tauri 

5.3 

-0.13 

+  8.1 

+22  13.6 

17  29.1 

+11  53-2 

+X.2505 

0.5647 

+0.1644 

♦90 

+45 

[Bph  X2j 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

FEBRUARY. 


Umit- 

Thb  Star's 

At  CoMjUMcnoM  nc  R.  A. 

ingPaz^ 

aUels. 

Name. 

Mag. 

Red'ns  from 
i9i2.a 

Apparent 

ueclina* 

tion. 

Washington 
Mean  Time. 

Hour 

Angle, 

H 

Y 

X* 

y 

N. 

S. 

Aa 

■ 

AS 

0      ' 

d     h    m 

h     m 

• 

• 

33 

Tauri 

6.0 

-0.14 

+     8.3 

+22  55.4 

24  17  33.7 

+"57-7 

+0.5480 

0.5647 

+ai644 

f8i 

-  2 

i6i    B. 

Tauri 

6.5 

0.13 

8.4 

22  57-4 

19  10.4 

-1029.3 

+0.7762 

0.5662 

0.1607 

+90J-HI 

36 

Tauri 

56 

-O.II 

8.8 

23  52.0 

20  34.3 

-  9   8.5 

+0.0636 

0.5674 

0.1574 

+48-26 

X 

Tauri 

53 

+0.01 

9.6 

25  25.5 

as   358.4 

-  2    1.3 

-0.4321 

0.5741 

0.1390 

+20.-51 

62 

Tauri 

6.1 

0.03 

9.2 

24     6.0 

433.8 

-  127.4 

+1.0053 

0.5746 

0.1375 

♦^+27 

38   B. 

Aurigae 

65 

+0.30 

+10.7 

+27  34.6 

20  28.7 

-10  10.2 

-0.6896 

0.5877 

+0.0936 

+  5'-62 

47   B. 

Aurigae 

6.0 

0.34 

10.8 

27  55  4 

22  26.2 

-  8  17.5 

-0.8632 

0.5891 

0.0874 

-6-63 

354   B. 

Tauri 

6.4 

0.42 

10.7 

27  52.3 

a«  243.4 

-  4  10.9 

-0.4620 

0.5920  0.0741 

+18  -47 

/3 

Tauri 

1.8 

0.46 

10.9 

28  32.2 

443.0 

-  216.1 

-0.9924 

0.5933   0.0682 

-16-62 

107   B. 

Aurigae 

6.5 

0.53 

X0.5 

27  365 

821.6 

+  1 13.4 

+0.1755 

0.5955 

0.0569 

+55  -10 

112   B. 

Aurigae 

5.7 

+0.54 

+10.3 

+26  52.4 

849.7 

+  1403 

+09447 

0.5957 

+0.0553 

♦90+31 

406   B. 

Tauri 

56 

0.64 

10.5 

27  56.7 

13  58.1 

+  6  35  8 

+0.X028 

0.5983 

0.0384 

+50-13 

136 

Tauri 

4.6 

0.66 

Z0.3 

27  35  7 

14  511 

+  726.5 

+0.4883 

0.5988 

0.0353 

+77.+  7 

154   B. 

Aurigae 

6.4 

0.69 

10.7 

28  55.9 

16  1.7 

+  834.1 

-0.8192 

0.5993 

0.0317 

-4-62 

415   B. 

Tauri 

6.1 

0.71 

10.2 

27343 

17  41.8 

+10  Z0.0 

+05999 

0.6001 

+0.0262 

♦^+14 

49 

Aurigae 

5.1 

■K).93 

•I-  9.6 

+28    5.7 

ar  615.4 

-  148.6 

+O.X359 

0.6036 

-0.0163 

+52-  9 

53 

Aurigae 

5.6 

0.97 

9.8 

29    38 

7244 

-  0  42.5 

-0.8562 

0.6037 

ao203 

-  7-61 

54 

Aurigae 

5.8 

0.97 

95 

28  20.7 

750.7 

-  0  17.3 

-0.1447 

0.6037 

0.0216 

+36 

-24 

28 

Geminorum 

55 

I.OI 

9.6 

29    3.8 

9  44-3 

+  X  31.4 

-0.9120 

0.6037 

0.0281 

-II 

-61 

47 

Geminorum 

56 

1. 14 

8.1 

27    0.2 

19  31.0 

+10  53.0 

•fo.7089 

0.6037 

0.0612 

♦90  +  16 

53 

Geminorum 

5-9 

+I.I8 

•I-  8.2 

+28    3.2 

21  10.5 

-II  31.8 

-0.4456 

0.6032 

-0.0667 

+191-45 

134   B. 

Geminorum 

6.5 

I.I7 

7.8 

2651.1 

21  35.8 

-II    7.6 

+0.7263 

0.6031 

0.0683 

♦90+17 

59 

Geminorum 

5.7 

1.23 

7.8 

27  48.7 

28    0  20.4 

-  8  30.0 

-0.4318 

0.6025 

0.0775 

f20 

-45 

< 

Geminorum 

3.9 

1.24 

7.8 

27  58.6 

046.4 

-8   5.2 

-0.6302 

a6o24 

0.0787 

*.   8-58 

b^ 

Geminorum 

5.0 

1.26 

77 

28  18. 1 

a  57 

-  6  49.3 

-1.0629 

a6o2i 

0.0830 

-22-62 

^ 

Geminorum 

5.0 

•I-Z.26 

+  7,6 

+28   6.0 

2  16.3 

-  639.1 

-0.8766 

0.6020 

-0.0838 

-   7-62 

V 

Geminorum 

4-3 

Z.28 

71 

27    56 

4  32-5 

-  4  28.7 

-0.0720 

a6oi5 

0.0914 

♦40-26 

£ 

Geminorum 

5.5 

I.3I 

6.4 

25  59  8 

7  35  3 

-  X  33.7 

+0.7279 

0.6006 

O.IOII 

♦90  +  14 

^ 

Geminorum 

5.0 

1.38 

6.2 

26  59.8 

II    3-8 

+  1 46.1 

-0.6390 

0.5990 

0.x  120 

f  8!-6i 

U 

Cancri 

59 

1-39 

5-5 

25  38.2 

1351.4 

+  426.7 

+0.3879 

0.5977 

0.1206 

♦6d-6 

4 

Cancri 

6.2 

+X.39 

+  5.4 

+25  20.0 

14   9.7 

+  444-2 

+0.6512 

0.5975 

-0.12x7 

♦90+  8 

^ 

Cancri 

5.9 

1.44 

5.0 

25  46.6 

17  26.1 

+  7  52.4 

-0.2048 

0.5961 

ai3i8 

+33.-37 

X 

Cancri 

5-9 

1-45 

4-3 

24  18.1 

21 15.9 

+11  32.7 

+0.7332 

0.5939 

0.1431 

♦90J+10 

28 

Cancri 

6.Z 

1.49 

3.8 

2426.3 

29    0  20.4 

-  9  30.3 

+0.14 18 

0.5919 

0.1519 

f52-ai 

v^ 

Cancri 

5.7 

X.50 

37 

24  22.8 

I  27.1 

-  8  26.4 

+0.0295 

0.59x3 

0.1550 

♦46  -27 

tP 

Cancri 

6.4 

+X.50 

+  3.6 

+2423.1 

2    1.3 

-  7  53.6 

-0.0659 

0.5909 

-0.1567 

+41-32 

f 

Cancri 

5.2 

X.60 

I.I 

2224.1 

16  13.8 

+  544.8 

-0.5990 

0.5810 

O.X937 

fi  21-65 

79 

Cancri 

6.1 

1.60 

I.I 

2221.3 

16  37.4 

+  6   7.4 

-0.6281 

0.5808 

0.1946 

fiOt-66 

90  H. 

*  Cancri 

6.x 

+1.59 

+  0.7 

+21  38.8 

17  56.1 

+  7  23.0 

-0.1836 

0.5798 

-0.1979 

+34  -43 

MARCR 


57    B. 

Leon  is 

6-5 

+1.62 

-  1.4 

+19  16. 1 

1    6  30.0 

-  4  32.0 

.K).4867!  o.5698'-o.2249 

fi8-62 

107   B. 

Leon  is 

63 

1.60 

3.0 

16  II. I 

15  23.9 

+  4    2.0 

+0.5019,  0.5628,  0.2403 

+75-13 

n 

Leonis 

3.6 

1.62 

3.0 

17  11.5 

16    5.2 

+  4417 

-0.6645 

0.5622 

0.2416 

+  9-73 

37 

Leon  is 

5-5 

+1.58 

-3.8 

+14  lO.O 

20   6.2 

+  8  34.0 

+1.3602 

0.5591 

-0.2479 

♦90-^49 

42 

Leonis 

6.1 

1. 61 

4.0 

15  25  I 

22  19. 1 

+1042.2 

-0.4392  0.5574 

0.2509 

+21,-63 

46 

Leonis 

5.8 

1.60 

4.7 

14  35.3 

2    249.7 

-  8  56.8 

-0.7607 

0.5541 

0.2569 

+  4-76 

/ 

Leonis 

53 

1.55 

5.7 

II    0.6 

10  23.2 

-  I  39  3 

40.8302 

0.5486 

0.2656 

+90+  I 

308   B. 

Leonis 

5.8 

1.52 

7-1 

832.4 

21  36.1 

+  9  X0.6 

+0.2609 

0.5412 

0.2753 

+59  -30 

a 

Leonis 

41 

+1.49.-  7-4 

+  6  30.6 

8    0  52.9 

-II  39.2 

+1.3912 

0.5392 

-0.2773 

+90+46 

b 

Virginis 

5-2 

i.43|     91 

4    8.6 

19    6.7 

+  5  58.7 

-1.3580 

0.5300 

a2839 

-39-86 

10 

Virginis 

6.2 

1-39,     9.4 

+  2  23.4 

23  46.2 

+10  29.3 

-0.9072 

0.5283 

0.2836 

-4-«8 

13 

Virginis 

59 

134     94 

-  0  18.0 

4     4    5.6 

-  9  19  5 

+0.5977 

05268 

a2834 

+82-14 

V 

Virginis 

4.0 

1-34,     9-5 

0  10.8 

4  41-7 

-  8  44-5 

+0.3051 

0.5266 

0.2833 

+62  -29 

38 

Virginis 

6.1 

+1.25 

'-X0.4 

1-  3   4-7 

20  53  5 

+  656.6 

-1.2951 

0.5227 

-0.2777 

k3i'-90 
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Tbb  Stak's 


Name. 


91  G.  Virginis 

k         Virginis 

86         Virginis 

621  B.  Virginis 

<         Librae  (v«r) 


25 

147  B. 

169  B. 

177  B. 

42 

31  B. 

32  B. 

40  B. 
50  B. 

57  B. 

24  G. 

27  G. 

41  G. 
85  B. 

19 

o 

a 

22 

116  B. 

134  B. 

118  B. 

95  G. 

36 

43 

163  G. 

X 

4  G. 

10  G. 

210  B. 

38  B. 

48  G. 

62  B. 

58  G. 


183   B, 

234   B. 
248   B. 
(J 

6 

A 

40  B. 
56  B. 
86   B. 

X 
27 

33 
35 

228  B. 


Librae 
Librae 
Librae 
Librae 
Librae 

Scorpii 
Scorpii 
Scorpii 
Scorpii 
Scorpii 

Scorpii 
Scorpii 
Scorpii 
Scorpii 
Scorpii 

Scorpii 
Scorpii 
Scorpii 
Scorpii 
Scorpii 

Ophiuchi 
Ophiuchi 
Ophi.  (iststar) 
Ophiuchi 
Ophiuchi 

Sagittarii(var.) 

Sagittarii 

Sagittarii 

Scorpii 

Sagittarii 

C.D.-28°  14268 

Sagittarii 

Sagittarii 

Sagittarii 

Sagittarii 

Sagittarii 
Sagittarii 
Sagittarii 
Sagittarii 
Sagittarii 

Sagittarii 

Sagittarii 

Capricomi 

Capricomi 

Capricomi 

Capricomi 
Capricomi 
Capricomi 
Capricomi 
Capricomi 

Capricomi 


Mag 


Red'ns  from 


A« 


6.5  +1.25 


5-4 
5.6 
6.4 

4.7 

6.0 
6.2 
6.0 
6.2 
5.0 

5-4 

5.3 

5-4 
6.4 

5.7 

6.2 

5.8 

6.3 
6.0 

4-9 

3.1 
1.2 
4.8 
6.2 
6.4 

6.2 

6.1 

5.4 
5-4 
6.3 

4-4 
6.2 

57 
5.8 

47 

6.4 
6.3 
6.0 
6.1 
33 

3-5 
6.2 

59 
57 
4.8 

4.6 

4-9 
6.2 

6.3 
6.2 

5-3 
6.1 

5.3 

5.3 
6.0 

6.5 


1.09 
1.06 
0.98 
0.72 

+0.71 
0.66 
0.63 
0.62 
0.61 

+055 
0.55 

0.53 
0.51 

0.50 

+0.49 
0.48 
0.49 
0.49 
0.46 

+0.46 
0.42 
0.41 
0.41 

0.35 

+0.27 
0.24 
0.22 
0.19 
0.X0 

40.08 
0.07 
0.07 
0.06 

+O.OI 

•0.01 
0.03 
0.03 
0.05 
0.16 

-0.22 
0.22 
0.30 
0.32 
0.39 

-0.40 
0.41 

0.54 

0-53 
0.58 

■0.63 
0.64 
0.66 
0.66 
Q.66 

-0.68 


Aa 


Apparent 

Declina 

Uon. 


1912- 


•37 


-IO-3-  3  44-9 
10.2     9  42.9 

10. 1    II  59.3 

97  14  33.1 
9.3    19277 

-  9-4 -19  192 
9.3  2025.7 
8.5  2251.1 
8.5  2251.9 
83    23  32.1 

-  8.1-24  i6-4 

8.3  2343.1 
8.1    2434.8 

8.1  2429.2 
8.5   2322.2 

-  8.2-24  138 
8-5   2327.2 

8.4  24  12.0 
8.0   2515.4 

8.5  2357.6 

-  8.0-2523.1 
7.7   2614.4 

8.2  2455.5 
7.7  2620.9 
7.4   2717.6 

-  7.8-2623.8 

7.4  2739.4 
8.0   2628.6 

7.2  28  3.6 
7  3   2750.7 

-  7.4  -27  48.0 

7.7  2656.8 

7.3  28    3.2 

7.0  2845.1 

7.2  2828.2 

-  7.0-2855.4 

7.3  28  19.2 

7.1  2841.X 

7.2  2828.4 

7.6  27    5.0 

-  7.4-2748.1 

7.0  2846.5 

7.3  28    2.3 

7.5  27  10. 1 

7.6  2632.1 

-  7.3-2724.4 
7.6   2626.2 

7.8  25  14.6 

7.9  24  5.9 
7.9   24   6.9 

-  8.4  -21  33.0 
8.6  2054.8 
8.5  21  1.2 
8.3   21  13.7 

8.1  21  34.8 

I-  8.6I-19  32.1 
[Eph 


At  CoMjUMcnoM  in  R.  A. 


Washincton 
Mean  Time. 


d    h 

4  21 

5  16 
22 

•    7 

7  16 

16 

8  o 

4 
5 
5 

II 
II 

13 
16 

17 

18 
18 
20 
21 

9  o 

o 

4 

4 

4 
10 

20 

23 

10  o 

4 
13 

15 

15 
19 

19 

11  o 

I 

4 

4 
6 

16 

IS    2 

2 
10 

12 

13  o 

X 

2 

18 

21 

14  4 

II 
12 

15 

19 
20 


m 

57 
22.1 

42.8 

44.8 

18.7 

50.1 

57-5 

175 
I.I 

26.3 

45.0 
46.5 
546 

22.2 
239 

1 1.6 
36.2 

53 

239 

2.8 


Hoor 

Angle, 

H 


+11 
-II 
-II 

-  4 

-  4 

-  2 

-  o 
+  o 

+  I 
+  I 

3 

+  4 
+  6 


9  + 


22 


16.5 
0.3 

235 

541 

441 

55.4 
22.8 

44.2 

15.9 

97 

3.8 
28.9 

74 
58.9 

ii.i 

54.4 
19.9 

20.1 

233 
591 

330 
47.3 

30.3 

58.0 

55.0 

25.5 
22.3 

21.0 

50.6 

2.6 

39-5 
8.8 

87 
22.0 

540 
17-5 


+ 
+ 


h 

7 
I 

7 

7 
o 

o 
8 


m 

8.5 

48.8 

57.5 
17.4 
144 
44.8 
363 


0.6637 
40.2658 
+0.9831 

+1-3945 
-0.6733 


-0.9290 

-1.2759 

497+0.7396 

28.2  +0.6275 

3.8+1.2770 

57.6 +1.03 1 3 
56.2+0.4271 
52.3+1.0247 

+0-5497 


+  7 
+10 

+11 

+11 

-  6 

+  3 

+  5 

+  6 

+10 

-  5 

3 

2 
o 


29.6 
30.0 

16. 1 

39.9 
52.9 
21.9 

55.6 

8.8 

45.1 

7.4 

37.0 

44.8 


+11  23.9+0.1432 

-  2  22.3 -1.2517 

+  6  5 1.91-0.0874 

+  7 

-  9 

-  7 
+  4 


5-7 
27.1 

4-4 
28.6 


+ 
+ 

+ 
+ 


4 

5 

2 

o 
6 

9 
9 
6 

2 
-  c 

+  o 


58.0 
52.9 

39.8 


-0.8140 


+0.0021 

•8995 

1.4 160 
+0.6616 
-1.I07I 

+0.4 1 17 
+0.8656 

.6149 
+0.8748 
+1.2365 

5.5  -0.7236 

27.8  +0.4584 

46.4-0.9395 

10,8+0.5517 
13.9-0.x732 

237 
59.6 

31.4 

21. 1 
24.6 


-0.3007 
-1.2575 
-0.1585 
+0.5886 
+0.1884 


I 

5 

7  4.3 
924.8 

9  25.0  +0.3826 


+0.6663 
0209 


+1.0030 
+0.6539 

1314 
+0.2400 

+1.2569 
+0.2831 
+0.9460 


43.0+0.1842 
43.2+1.1585 

54.3  -0.3980 
25.9-1.0148 
31.6-0.3634 
26.2  +0.6437 
57.0+1. 3201 

24.o-a6640 


0.5227 
0.5213 
0.5216 
0.5224 
0.5295 

0.5296 
0.5320 

0.5330 
0.5333 
0.5334 

0.5352 
0.5352 

0.5359 
0.5366 

0.5369 

0.5371 
0.5372 

0.5379 
0.5380 

0.5387 

0.5388 
0.5398 

0.5399 
0.5401 

0.5415 

0.5436 
0.5440 
0.5442 
0.5448 
0.5457 

0.5458 
0.5458 

0.5461 
0.5461 
0.5460 

0.5459 
0.5459 
0.5459 
05458 
0.5446 

0.5428 
0.5427 
0.5408 
0.5401 

0.5363 

0.5361 

0.5358 
0.5296 
0.5281 

0.5255 

0.5224 
0.5222 
0.5209 
0.5192 
0.5186 

0.5180 


y 


-0.2776 
0.2634 
0.2569 
0.2468 
0.1969 

-o.  i960 
0.1807 

0.1743 

0.1729 
0.1722 

-O.I  59 1 
0.1 591 

0.1545 
0.1495 
0.1472 

-0.1457 
0.1447 
0.1396 
0.X386 
0.1327 

-0.1321 
0.1238 
0.X230 
0.1217 
0.1083 

-0.0840 
0.0778 

0.0745 
0.0660 

0.0438 

-0.0390 
0.0378 
0.0287 
0.0266 
0.0159 

-0.01 13 
0.0052 
0.0052 
0.0000 

+0.0267 

+0.0504 
0.0510 
0.0697 
0.0756 
0.1032 

+0.1045 
0.1067 
0.1411 
0.1480 
0.1601 

+0.1740 
0.1749 
0.1802 
0.1876 
0.1900 

+0.1923 


Limit- 
ing Par- 
aliels. 


N. 


+10 

+57 
+79 

+76 


-15 

-45 
+68 

+66 

+67 

+66 

+53 
+66 

+59 
-13 

+29 
-19 
8 
+64 

-35 

+49 
+64 

-  5 

+64 

+^3 

-15 

+47 
-29 

+52 
+10 

3 

r58 

9 

+52 
+27 

+57 
15 
+37 

+22 

-58 

+15 
+62 

+59 
+16 

+37 

+63 
+40 

+65 

+39 
+66 


S. 


-87 
-31 
+  9 
+52 
-90 

-90 
-90 

-  3 
-10 

+41 

+17 

-21 

+16 

-M 
-90 

-44 
-90 
-71 

-  7 
-90 

-21 
+  6 
-89 
+  6 

+41 

-90 
-18 
-90 

-13 
-55 

-63 
-90 

-54 
-11 

-33 

-  6 

-46 
-22 

-36 
-90 

-50 
+  17 

-  7 
-52 

-31 

+46 
-28 
+11 

-34 
+28 


+13 
-22 

+15 
+68 

+69 


-69 
-90 
-66 

-  9 
+46 

01-90 


w] 
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OCCULTATIONS,  1912. 


ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONSw 

MARCH. 


Limit- 

Turn  Stae's 

At  Conjunction  in  R.  A. 

allels 

Name. 

Mag 

Red'ns  from 
1912.0. 

Apparent 
Declina- 
tion. 

Washin^on 
Mean  Time. 

Hour 

Angle, 

II 

Y 

x' 

y' 

N. !  S 

Aa 

Ad 

s 

f 

»           r 

d     h     m 

h     m 

•         • 

37         Capricomi 

5-7 

-0.69 

-8.3 

-20  28.8 

15     043.0 

+  244.9 

+0.8461 

0.5170I+0.1962 

+70-  2 

e         Capricomi 

47 

0.70 

8.4 

19  51.8 

150.4 

+  3  50  3 

+0.3906 

0.5166 

0.1979 

+56  -23 

K         Capricomi 

4.8 

0.71 

8.5 

19  16.2 

438.9 

+  6337 

+0.3019 

0.5155 

0.2025 

+52-23 

143   B.  Capricomi 

6.1 

0.71 

8.3 

20      1.5 

4558 

+  650.0 

+ 1. 1879 

0.5154 

0.2028 

+70  <27 

152   B.  Capricomi 

6.5 

0.74 

8.8 

17   15.5 

830.1 

+10  17.8 

-1.1133 

0.5140 

0.2083 

-25     90 

154   B.  Capricomi 

6.1 

-0.74 

-8.4 

-19     2.1 

9137 

+11    0.1 

+0.9872 

o.5i37;+o.2093 

♦•71  +1! 

161   B.   Capricomi 

6.4 

0.76 

8.4 

18  19.7 

14  35  7 

-  7  47-5 

+1.3552 

0.51 18 

0.2167 

■►72  *4> 

29         AqasLTii  (mean) 

6.5 

0.77 

8.6 

17  23.5 

14  44.1 

-  7  39-4 

+0.3593 

0.5118 

0.2170 

f  57  -25 

50         Aquarii 

5.9 

o.8z 

8.6 

-13  58.7 

NEW 

16    2    7.6 
MOON. 

*  323.9 

-0.8102 

0.5081 

0.2313 

-  2-90 

1 

54         Ceti 

6.0 

-0.96 

-  0.9 

+10  36.5 

20  14    0.5 

-II  52.0 

+1.1280 

0.5220 

+0.2548 

+90*2^ 

a6  B.  Arietis 

6.0 

0.95 

-  0.2 

II  52.1 

18  10.6 

-  7  49  7 

+0.8628 

0.5245 

0.2514 

+9o>  3 

12   H.* Arietis 

6.3 

0.96 

+  0.1 

13    3-2 

19  41.8 

-  621.4 

+0.0044  0.5255 

0.2499 

+45  N-* 

19         Arietis 

5.8 

0.95 

0.9 

1452.1 

21     042.5 

-  I  30.2 

-0,6522 

0.5290 

0.2442 

+  IC  -7' 

27          Arietis 

6.4 

-0.91 

+  1.3 

+17  18.9 

9    6.8 

+  6  37-7 

-1.1871 

0.5349 

+0.2341 

-26  -"3 

36         Arietis 

6.5 

0.86 

2.9 

17  23.6 

15  18.7 

-II  22.8 

+0.1599 

0.5396 

0.2253 

^■53  -ii 

40         Arietis 

6.0 

0.85 

32 

17  551 

17  13.8 

-  9  31.6 

+0.0436 

0.5410 

0.2226 

+47  -3; 

TT         Arietis 

52 

0.84 

3.1 

17   6.0 

17  35.2 

-  9  10.9 

+0.9730 

0.5413 

0.222I 

490  +  15 

45         Arietis 

6.0 

0.83 

3.5 

17  58.6 

20  31.7 

-  620.3 

+0.7091 

0.5437   0.2173] 

49c     0 

p         Arietis 

56 

-0.82 

+  3-4 

+17  40.4 

20  48.2 

-  6   4.5 

+1.0827 

0.5439 

+0.2169 

490  *23 

rf         Arietis 

4-5 

0,77 

4.5 

19  23.7 

33     3338 

+  027.1 

+0.7253 

0.5495 

0.3049   +90 V  2 

C         Arietis 

50 

0.77 

50 

20  43.2 

4  597 

+  I  50.0 

-0.3526 

0.5505 

a2026 

+25  -53 

r         Arietis 

51 

0.74 

5-3 

20  49-9 

745.6 

+  4  30.1 

+0.0853 

0.5528 

0.1976 

+49 -2y 

63         Arietis 

5-2 

0.73 

5-2 

20  25.8 

826.0 

+  5   9.0 

+0.6336 

0.5534 

0.1961 

♦«u-   I 

65         Arietis 

6.0 

-0.72 

+  5.3 

+20  29.6 

9   9.6 

+  551.1 

+0.7097 

0.5540 

+0.1946 

+90+  3 

66         Arietis 

6.1 

0.72 

6.0 

22  30.2 

lo  52.1 

+  729.9 

-1. 036 1 

0.5554 

O.I9II 

-16  -fxS 

16         Tauri 

5-4 

0.65 

7^ 

24    09 

17  49.8 

-  9  47  6 

-1.3107 

0.5612 

0.1767 

-4^-06 

17         Tauri 

3.8 

0.65 

7.0 

23  50.4 

17  51.8 

-  9456 

-1.1233 

0.5613 

0.1765 

-24  -6: 

20         Tauri 

4.1 

0.65 

71 

24    5-7 

18  15.7 

-  922.6 

-1-3173 

0.5616 

0.1757 

-50|-<j6 

23         Tauri 

4-3 

-0.64 

+  7.0 

+23  40.6 

18  28.7 

-  9  10. 1 

-0.8476 

0.5618+0. 1752 1 

-3-^7 

V          Tauri 

3.0 

0.65 

71 

2350.1 

18  57.8 

-  842.0 

-0.9266 

0.5622 

0.1742 

-  9-<7 

X04   B.  Tauri 

5-5 

0.63 

6.9 

23    9.2 

19  20.2 

-  8  20.4 

-0.1588 

0.5625 

0.1734 

435  Mg 

27         Tauri 

37 

0.64 

71 

23  47-2 

19  40.2 

-  8    1.2 

-07535 

0.5628 

0.1725 

f  2  -^7 

28         Tauri 

5-2 

0.64 

7.1 

23  52.2 

19  40.7 

-  8   0.7 

-0.8379 

0.5628  0.1725 

-  3  07 

133   B.  Tauri 

5.9 

-0.61 

+  6.6 

+21  58.7 

20   0.8 

-  7  41-3 

+1.1676 

0.5631+0.1716 

f9C»5'» 

33         Tauri 

6.0 

0.58 

71 

22  55.4 

22  59.3 

-  4  49  4 

+0.6968 

0.5654 

0.1648 

t<^  *  ^ 

i6i    B.  Tauri 

6.5 

0.56 

7.2 

22  57-3 

28    0  36.0 

-  3  16.3 

+0.9260 

0.5668 

0.1608 

+9o*-w 

36         Tauri 

5.6 

0.55 

7.6 

23  52.0 

159.8 

-  I  557 

+0.21 19 

0.5678 

0.1577 

+57  -^ 

X         Tauri 

5-3 

0.45     8.6 

25  25.5 

924.6 

+  5  12.2 

-0.2850 

0.5736 

0.1392 

♦2V-42 

62         Tauri 

6.1 

-0.43+  8.2 

+24    5.9 

10    0.1 

+  5463 

+1.1569 

0.5741 

+0.1376 

+90M) 

17   B.  Aurigs 

6.0 

0.27 

lO.O 

27  45-2 

21  23.5 

-  7  17.0 

-1.1912 

0.5820 

0.1064 

-35  -<  ^ 

38   B.  Aurigae 

6.5 

0.19 

10.2 

27  34-6 

24    2    I.I 

-  2  50.5 

-0.5473 

0.5849 

0.0926 

♦■13-54 

47   B.  Aurigae 

6.0 

ai5'  10.4 

27  55  4 

3  597 

-  056.6 

-0.7226 

0.5860 

0.0870 

f  3  f^\ 

354   B.  Tauri 

6.4 

0.07:  10.5 

2752.3 

819.7 

+  3  12.8 

-0.3202 

0.5884 

ao740 

f  2()  -59 

22          Aurigae 

6.4 

-0.06+10.8 

+28  51.4 

913.8 

+  4    47 

-1.2592 

0.5888 

+0.0710 

-48  -^2 

/?         Tauri 

1.8 

-0.03    10.7 

28  32.2 

10  20.9 

+  5    9.1 

-0.8551 

0.5893 

0.0676 

-  6-Oi 

107   B.  Aurigae 

6.5 

+0.04:  10.5 

27  36.5 

14    2.5 

+  841.6 

+0.3203 

0.5909 

0.0559 

♦64-  3 

112   B.  Aurigse 

57 

0.05'  10.2 

26  52.4 

14  310 

+  9   8.9 

+1.0960 

0.5911 

0.0544 

490442 

116  B.  Aurigae 

5.9 

0.07:   II.O 

29  10. 1 

15  17.9 

+  9  53.9 

-1.2000 

0.5915 

0.0521 

-38-61 

406  B.  Tauri 

5.6 

+0.14 +10.6 

+27  56.7 

1944.2 

-  9  50.8 

40.2455 

0.5932 

+0.0380 

♦59-  6 

136         Tauri 

4.6 

0.15    10.5 

27  35.7 

20  38.0 

-  8  59-2 

+0.6342 

0.5934 

0.0349 

♦90  +  14 

154   B.  Aurigae 

6.4 

o.i8j  II.O 

28  55.9 

21  49.9 

-  7  503 

-0.6855 

0.5937 

0.0310 

+  5-60 

415   B.  Tauri 

6.1 

0.21,  10.5 

27  34-3 

23  31.7 

-  6  12.7 

+0.7459 

0.5942 

0.0255 

♦90 +21 

Z83   B.  Aurigae 

6.3 

0.25    11. 1 

29  31.4 

25     I  30.8 

-  4  18.7 

-1. 1929 

0,5946 

0.0193 

-37,-61 

K         Aurigae 

4-4 

K).32+II.I 

+29  32.1 

453.8-  I    4.1 

-1.1574 

0.5954 

+0.0079 

-33-^1 

» 

[Ept 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

MARCH. 


1 

Limit- 

Trs Star's 

At  CoMjUHcnoN  xw  R.  A.                   | 

ing  Par- 

allels. 

Name. 

MaR. 

Red'ns  from 
19x2.01 

Apparent 
Declina- 

Washington 
Mean  Time. 

*    Hour 

Angle, 
H 

Y 

x' 

y' 

N. 

S. 

e^L 

^h 

doa 

8 

m 

0       * 

d    h    m 

h    m 

e         0 

2H    B. 

Aurigae 

6.3 

■K>.37 

+IX.O 

+29  35- 1 

26    7    4-4 

+   I     I.I 

-1.1981 

0.5959 

+0.0008 

-38-61 

49 

Aurigx 

51 

0.47 

10.3 

28    5.7 

12  20.6 

+  6    4.0 

+0.2726 

0,5960 

-0.0166 

+61^ 

-  2 

53 

Aurigae 

5.6 

0.50 

10.6 

29    3.8 

I33I.I 

+  7  II.6 

-0.73" 

0.5960 

0.0202 

+   2 

-61 

54 

Aurigae 

5.8 

0.50 

10.3 

28  20.7 

13  58.0 

+  7  37  4 

-O.OI2I 

0.5960 

0.0218 

+44  -17 

28 

Gemtnorum 

5.5 

0-55 

10.5 

29    3-8 

15  54-3 

-f  928.8 

-KJ.7892 

0.5961 

>  0.0282 

-  2-61 

47 

Geminorum 

5-6 

+0.71 

+  9.2 

+27    0.3 

a«    1557 

-  4  54.8 

+0.8463 

0.5946 

-0.0611 

+90+24 

53 

Geminorum 

5.9 

075 

9  5 

28    3.2 

338.0 

-  3  16.8 

-0.3241 

0.5942 

0.0665 

+26-37 

134   B. 

Geminorum 

6.5 

0-75 

9.0 

2651.1 

4    3.9 

-  251.9 

+0.8628 

0.5942 

0.0681 

+90+25 

59 

Geminorum 

5.7 

0.81 

91 

27  48.7 

6530 

-  0   9  9 

-0.3125 

0.5936 

0.0770 

+27-38 

I 

Geminorum 

39 

0.82 

9-1 

27  58.6 

719.8 

+  0  15.8 -0.5138 

0.5934 

0.0785 

+15  -50 

b^ 

Geminorum 

50 

+0.85 

+  9.1 

+28  18. 2 

8413 

+  I  33.9  -0.9532 

0.5929 

-0.0826 

-13 

-62 

b^ 

Geminorum 

5.0 

0.86 

91 

28    6.1 

852.3 

+  I  44-5 

-0.7642 

0.5928 

0.0833 

0 

-62 

V 

Geminorum 

4-3 

0.89 

8.5 

27    5.7 

11  12.4 

+  3  58.8 

+0.0494 

0.5919 

0.0904 

+47 

-20 

c 

Geminorum 

5.5 

0-93 

7.9 

25  59  8 

14  20.5 

+  659.2 

+0.8586 

0.5906 

O.IOOO 

+90 

+21 

^ 

Geminorum 

5.0 

I.OI 

7-9 

26  59.8 

17  55-3 

+1025.2 

-0.5302 

0.5892 

O.III2 

+15 

-54 

u 

Cancri 

5-9 

+1.03 

+  7.1 

+25  38.2 

20  48.0 

-10  49. 1 

+0.5095 

0.5877 

-O.I  196 

+79 

0 

4 

Cancri 

6.2 

1.03 

7.0 

25  20.1 

21    6.9 

-10  30.9 

+0.7762 

0.5875 

O.X206 

+90 

+15 

V' 

Cancri 

5.9 

1.09 

6.7 

25  46.6 

27    0  29.4 

-  7  16.7 

-0.0947 

0.5857 

0.1302 

^■39 

-3a 

A 

Cancri 

5-9 

1.13 

5.9 

24  18.1 

426.5 

-  329-1 

+0.8543 

0.5835 

0.14 16 

+90 

+17 

28 

Cancri 

6.1 

1.19 

5-5 

24  26.3 

736.9 

-  026.3 

+0.2517 

0.5817 

0.1504 

^•59 

-15 

v» 

Cancri 

5-7 

+1.20 

+  5.4 

+24  22.8 

8457 

+  039.8 

+0.1369 

0.5809 

-0.1535 

+52 

-21 

v^ 

Cancri 

6.4 

1. 21 

5-3 

24  23.2 

921. 1 

+  X13.8 

+0.0392 

0.5806 

0.1550 

H7 

-27 

194   S* 

Cancri  [2d  star) 

6.3 

1-37 

3-3 

23  20.1 

23  14.3 

-  9  25  3 

-1.3047 

0.5711 

0.1894 

-45 

-67 

^ 

Cancri 

5.2 

1-37 

2.9 

22  24.2 

28    0    1.5 

-  8  39.8 

-0.5148 

0.5706 

0.I9I2 

+16 

-60 

79 

Cancri 

6.1 

1.38 

2.9 

22  21.3 

025.9 

-  8  16.3 

-0.5450 

0.5704 

0.1920 

^15 

-62 

90  H. 

*  Cancri 

6.1 

+1.38 

+  2.5 

+21  38.8 

X47.2 

-  6  58.1 

-0.0948 

0.5693 

-0.1952 

^^39 

-38 

57   B. 

Leonis 

6.5 

1.49 

+  0.1 

19  16. 1 

14  45.6 

+  5  3X-4 

-0.4157 

0.5599 

0.2218 

f22 

-58 

107   B. 

Leonis 

6.3 

1.52 

-  1.8 

16  IX.I 

23  56.0 

-  9  38.0 

+0.5768 

0.5536 

0.2375 

fSi 

-  8 

V 

Leonis 

3.6 

1-54 

1-7 

17  11.5 

29    038.6 

-  8  57.0 

-0.6065 

0.5531 

0.2386 

+12 

-70 

42 

Leonis 

6.1 

1.56 

2.9 

1525.1 

7    3-6 

-  2  45.4 

-0.3855 

0.5486 

0.2487 

f24 

-60 

46 

Leonis 

5.8 

+1.58 

-  3.7 

+14  35.3 

II  41.9 

+  143.2 

-0.7163 

0.5458 

-0.2543 

+  7 

-76 

/ 

Leonis 

5.3 

1-57 

5-3 

II    0.6 

19  27.5 

+  9  12.9 

+0.8841 

0.5410 

0.2636 

f9o;+  4 

308  B. 

Leonis 

5.8 

1.60 

7.1 

832.4 

80    656.4 

-  3  411 

+0.2932 

0.5348 

0.2739 

f6i!-28 

G 

Leonis 

41 

1.59 

7-7 

630.6 

xo  17.5 

-  026.5 

+1.4299 

0.5334 

0.2757 

f9o!+56 

b 

Virginis 

52 

1.62 

9.8 

4    8.6 

31    450.4 

-  6  29.5 

-1.3658 

0.5264 

0.2830 

-40-86 

ID 

Virginis 

6.2 

+1.61 

-10.4 

+  2  23.4 

9  33-5 

-1553 

-0.9175 

0.5252 

-0.2834 

-4-88 

13 

Virginis 

5.9 

1.59 

X0.8 

-  018.1 

13  55.8 

+  2  18.7 

+0.5905 

0.5243 

0.2831 

+81-14 

^ 

Virginis 

4.0 

1.59 

10.9 

-  0  10.9 

14  32.2 

+  254.0 

+0.2957 

0.5242 

-0.2831 

+61-29 

APRIL. 


38 
91   G. 

h 

86 

621   B. 

25 
169   B. 

177   B. 

42 

31  B. 

32  B. 
40  B. 
50  B. 

57   B. 


Virginis 
Virginis 
Virginis 
Virginis 

Virginis 
Librae  [par.) 
Librae 
Librae 
Librae 

Librae 

Scorpii 

Scorpii 

Scorpii 

Scorpii 

Scorpii 


6.1 

+1.59 

-12.1 

-  3    47 

6.5 

i.5« 

12.2 

3  44-9 

5-4 

1.54 

12.9 

942-9 

5-6 

1.52 

130 

"59  4 

6.4 

+1.50 

-12.9 

-14  33  2 

4-7 

1.42 

12.4 

1927.8 

6.0 

1.42 

12.5 

19  19.2 

6.0 

1.37 

11.5 

2251.2 

6.2 

1-37 

"5 

22  52.0 

5.0 

+1.37 

-"•3 

-2332.1 

5-4 

1.36 

II.O 

24  16.5 

5-3 

1.36 

1 1.2 

23  43  2 

5  4 

1-35 

10.9 

24  34-9 

6-4 

1.33 

10.8 

24  29.2 

5.7 

+1.32 

-II. I 

-23  22.2 

650.4 

7    2.7 
218.6 

8374 

17  35-3 
144-4 
215.3 

13  31.4 

14  14.2 

14  390 
20  51.3 
20  52.8 
22  58.7 
123.7 

224.3 


-  5 

-  5 

-10 

-  4 

+  4 
+11 

+11 

-  I 

-  o 

-  o 

+  5 
+  5 

+  7 

+IO 


18.5  -1.3295 
6.5  -0.6963 

26.7  +0.2147 
19.8.+0.9249 

21.2 +1.3268 
28.1  -0.7537 
58.0-1.0081 
8.4  +0.6466 
27.1  +0.5349 

3.1 +1. 1803 
56.6+0.9341 
58.1+0.3337 

59.8  +0,9270 
19.8  +0.4545 

+11  18.3-0.90x2 


0.5222 
0.5222 

0.5232 
0.5240 

0.5257 
0.5348 

0.5350 
0.5386 
0.5388 

0.5390 
0.5409 

0.5409 
0.5415 
0.5422 

0.5425 


-0.2789 
0.2788 
0.2651 
0.2591 

-0.2491 
0.1993 
0.1982 
0.1765 
0.175X 

-0.174X 
0.X611 
0.16x1 
0.1566 
0.X513 

-0.X490 


+55r33 
+79+  5 


-34 
+  8 


-90 
-90 


+76 

-  3 
-19 

+67 

+60 


+39 
-90 
-90 

-  9 

-15 


+67+29 
+66J+  9 
+48J-26 
+66+  9 

+54-19 
-18-^ 


[Eph  12] 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

APRIL. 


Tbb  Stak's 


At  CoMjuMcnoM  m  R.  A. 


Limit- 
ing Par- 
aUels. 


Name. 


24  G. 
27  G. 
41  G. 
85  B. 

19 

a 
a 

22 

zx6  B. 

134  B. 

zx8  B. 

95  G. 
36 

43 
163  G. 

X 

10  G. 

210  B. 

38   B. 

48  G. 

62  B. 

58  G. 

r 

183  B. 

«34  B. 
248   B. 

u 

b 

A 

40  B. 
56  B. 
^  B. 

X 

i 

33 

35 
128  B. 

37 


143  B. 
152  B. 
154  B. 
z6i  B. 
29 

50 
182   B. 

56 

70 

74 

^ 

X 

20 


Soorpii 
Scorpii 
Scorpii 
Scorpii 
Scorpii 

Scorpii 
Scorpii 
Scorpii 
Scorpii 
Scorpii 

Ophiuchi 
Ophiuchi 
Ophi.  {ist  star) 
Ophiuchi 
Ophiuchi 

Sagittarii  (var.) 

Sagittarii 

Scorpii 

Sagittarii 

C.  D.  -28°  14268 

Sagittarii 
Sagittarii 
Sagittarii 
Sagittarii 
Sagittarii 

Sagittarii 
Sagittarii 
Sagittarii 
Sagittarii 
Sagittarii 

Capricomi 
Capricorn  i 
Capricomi 
Capricomi 
Capricomi 

Capricomi 
Capricomi 
Capricomi 
Capricomi 
Capricomi 

Capricomi 
Capricomi 
Capricomi 
Capricomi 
Capricomi 

Capricomi 
Aquarii  {mean) 
Aquarii 
Aquarii 
Aquarii 

Aquarii 
Aquarii 
Aquarii 
Aquarii 
Aquarii 

PisciuiD 


Mag. 


6.2 

5.8 
6.3 
6.0 

4-9 

31 
1.2 
4.8 
6.2 
6.4 

6.2 
6.1 

5-4 
5-4 
6.3 

4.4 

5.7 

5.8 

4.7 
6.4 

6.3 
6.0 

6.1 

3.5 
6.2 

59 

57 

4.8 

4.6 
49 
6.2 

6.3 
6.2 

5-3 
6.1 

53 

53 
6.0 

6.5 

57 

4-7 
4.8 

6.1 

6-5 
6.1 

6.4 
6.5 

5.9 
6.2 

6.1 

6.1 
5.8 
4-5 
5-3 
4.6 

5.6 


Red'ns  from 
zgxxa 


Aa 


•32 

32 

30 

•31 
.28 

.29 
.26 
.26 
.26 
.25 

.16 

•15 
.12 

.II 

.06 

.04 
.00 
.00 
0.96 
0.94 

+0.91 
0.92 
0.89 
0.70 
0.71 

+0.62 
0.62 
0.48 
0.48 
0.46 

+0.31 
0.27 
0.20 

O.I3 
0.12 

+0.09 

0.05 

0.03 

+0.01 

-0.01 

-0.03 
0.05 
0.05 

O.II 
O.IO 

-0.13 
0.14 
0.26 
0.28 
0.28 

-0.36 

037 
0.47 

0.49 

0.48 

-0.61 


Lh 


Apparent 
Declina- 
tion. 


-10.9 
li.o 
10.8 
10.5 
10.7 

-10.3 

9.9 

10.3 

99 
9-4 

-  9.2 

8.7 

9-3 

8.3 
8.0 

•  7  9 
7.6 

7-3 
7.2 

6.9 

-  70 
6.9 
6.8 
6.0 

5-5 

5.4 
5-5 
51 
4.7 
5.0 

-  4-5 
4.6 

4-4 
4.8 

50 

.4.8 
4-5 
4-3 
4-9 
4.5 

■4.6 
4-7 
4.4 
5.1 
4-5 

■  4-3 
4.6 

5.0 

5.0 
4.5 

■  4.9 
4-5 
4.5 
4.8 

4.4 

■  4-6 


-24  13.8 

23  27.2 

24  12.0 

25  15.4 

23  57.6 

-25  23.1 

26  14.4 

24  55.5 

26  21.0 

27  17.7 
-26  23.8 

27  39-4 
2628.6 

28  3.6 

27  507 
-27  48.0 

28  3.2 
2845.1 
28  28.2 
28  55.4 

-28  19.2 
28  41. 1 
28  28.4 
27  48.1 
2846.5 

-28  2.3 
27  10. 1 
2632.1 

27  24.3 
2626.1 

-25  14.6 

24  5.8 
24  6.9 
21  32.9 

20  54.7 

-21     I.I 

21  13.7 
21  34.7 

19  32.0 

20  28.7 

-19  51.7 

19  16.I 

20  1.5 

17  15  4 
19    2.1 

-18  19.7 

17  23.4 
1358.6 

13  22.1 

15    2.2 

-IX  1.3 
12    5.2 

9341 
812.5 

9  39-9 

■  3  151 
[Eph 


Hour 

Washin^on 
Mean  Time. 

Angle, 
// 

d 

h    m 

h    m 

5 

3  XI.2 

-II  56.4 

335.4 

-II  33.0 

5507 

-  922.3 

620.2 

-  8  53.9 

856.4 

-  623.0 

9   9-9 

-  6  10.0 

12  49.9 

-  2  37-5 

13  12.7 

-  2  15.5 

13  427 

-  I  46.5 

19  26.9 

+  3  45-8 

6 

528.5 

-10  33.6 

753.6 

-  8  13.5 

9137 

-  6  56.3 

12  42.4 

-  3  34.8 

21  29.0 

+  4  53.2 

23  21.6 

-1-  641.9 

7 

322.3 

•I- 10  34.1 

413.2 

-hii  23.2 

822.6 

-  8  36.1 

10    4.8 

-  6  57.5 

12  28.8 

-  4  38.6 

12  29.0 

-  4  38.3 

14  31.0 

-  2407 

8 

10  32.0 

-  721.5 

10  46.2 

-  7    7.7 

18  27.3 

+  017.6 

20  54.6 

+  2  39.9 

9 

8505 

-  948.2 

921.0 

-  9  18.8 

10  17.9 

-  8  237 

10 

2  18.0 

+  7    5.0 

548.2 

+10  28.4 

12    1.5 

-  7  30.2 

19  40.5 

-  0    5.6 

20  lO.O 

+  023.0 

23  10.7 

+  3  18.1 

11 

325.4 

¥  7  25.0 

457.9 

-1-  854.6 

621.8 

+XO  15.9 

848.1 

-II  22.2 

955.8 

-10  16.6 

"453 

-  7  32.1 

13    2.3 

-  7  15.7 

16  37.7 

-  3  46.8 

17  21.6 

-  3   4.1 

22  45.4 

+  2   9.9 

22  53  9 

+  2  18.3 

13 

10  20.9 

-10  35.0 

13  15.9 

-  745.1 

1323.9 

-  7  37-4 

23    1.2 

+  143.2 

13 

X38.8 

+  4  16.4 

1333.3 

-  8   9.7 

14    5.4 

-  7  38.5 

14  387 

-  7    6.1 

14 

640.0 

+  827.7 

-0.0901 

-0.9861 

5061 

+0.5647 

-1. 1932 

+0.3 16 1 
+0.7667 
-0.7050 

+0,7759 
+I.I347 

8145 

+0.3610 
-1.0292 
+0.4538 
<o.2668 

-0.3936 
-0.2517 
+0.4918 
+0.0944 
+0.5702 

-0.1 138 
+0.2880 
+0.0502 
-0.1759 
+0.9119 

+0.5656 
-0.2172 
+0.1570 
+1.1727 

+0.2003 

+0.8692 
+0.1089 
+X.0857 
-0.4676 
-1.0847 

-0.4315 

+0.5775 
+X.2546 

-0.7287 

■»-o.7829 

+0.3275 
+0.2403 
+1.1269 

-1.1735 
+0.9283 

+1.2987 
+0.3029 
-0.8604 
-0.8451 
+1.0044 

-1.0539 
+0.7469 

+1.0275 

-0.3019 

+1.4112 

-1.2557 


0.5427 
0.5428 

0'5435 
0.5437 
0.5443 

0-5444 
0.5453 
0.5453 
0.5455 
0.5468 

0.5485 
05488 
0.5489 

0.5491 
0.5495 

0.5494 

0.5493 
0.5493 
0.5490 
0.5488 

0.5484 

0.5484 
0.5482 

0.5436 

0.5435 

0.54  II 

0.5402 

0.5354 
0.5352 
0.5348 

0.5276 
0.5261 
0.5232 

0.5197 
05196 

0.5182 
0.5164 
0.5158 
0.5151 
0.5141 

0.5137 
0.5126 

0.5125 

0.5111 

0.5108 

0.5089 
0.5089 
0.5055 
0.5048 

05047 

0.5027 
0.5023 
0.5012 
0.5011 
0.5010 

0.5014 


y 


N.    S. 


-0.1473 
0.1463 

0.1412 
0.1402 

0.1343 

-0.1337 
0.1250 

0.1242 

0.1230 

0.1094 

-0.0849 
0.0785 
0.0752 
0.0663 
0.0439 

-0.0389 
0.0286 
0.0264 
0.0x56 
0.0112 

-0.0050 

-0.0050 

+0.0002 

0.0509 

0.0515 

+0.0703 

0.0759 
0.1037 

0.X047 


+24  -50 

-24-90 

3-78 

+59-13 
-41-90 

+44-27 

+64  -  I 
-  9-90 
0 

+28 


464 
+63 


-19^-90 
+42-24 

-34-90 

+45  -19 
+  5-61 

-  1-70 
5-60 
4-46  -16 

+21-39 
4-50  -12 

+  9-51 
+31-28 

+17  -41 

+10-55 

+62*10 

+54  -" 
+10-58 

+33-35 
♦63+33 


0.X069  436-33 


+0.1407 
0.X478 
0.1597 

0.1739 
0.1745 

+0.1798 
o.  1870 
0.1896 


+65*  5 
+35  -38 

-f6()42I 

9-74 
-27-90 

+12-71 
+65-13 
+69+36 


0.1920  -  2-90 
0.1957  +70-  a 

+0.1975  +52-27 


0.2017 
0.2020 
0.2075 
0.2085 

+0.2160 
0.2163 
0.2309 
0.2342 
0.2343 

+0.2446 
0.2471 
0.2570 
0.2575 


+0.2678 1-27  -90 


1+49  -31 

70  +22 
-30-90 

+71+  7 

+72+38 

+54-29 

-  5-90 

-  3-90 

+75  +" 


-15 


-90 


78-5 
+811+11 
+28-61 


0.2579  +8ii+50 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

APRIL. 


1 

Limit- 

Thb STAa*s 

At  Conjumctiom  in  R.  A. 

ing  Par- 
afiels. 

Name. 

Mag. 

Red'ns  from 

Apparent 
Declina- 
tion. 

Washington 
Mean  Time. 

Hour 
Angle, 

Y 

x' 

y 

N. 

S. 

8 

^^« 

0 

d     h     m 

h     m 

e 

e 

24 

Piacium 

6.1 

--O.62 

-    4.3 

-  3  38.7 

14     919.I 

411     2.2 

-0.1235 

0.5018 

40.2687 

438-51 

27 

Piscium 

5.1 

0.63 

41 

4   2.7 

12  22.7 

-  9  59  5 

41.1280 

0.5023 

0.2698 

486 

418 

29 

Piscium 

51 

0.65 

4.0 

3311 

14    2.8 

-  8  22.2 

41.0158 

0.5025 

0.2704 

487 

4IO 

80   B. 

Piscium 

6.3 

0.68 

4-3 

059.6 

15  45-7 

-  642.2 

-1. 2109 

0.5028 

0.2710 

-23 

-^ 

4 

Ceti 

6.3 

0.67 

3-9 

3    2.4 

17  10.6 

-  5  198 

+1-3533 

0.5030 

0.2715 

487 

+38 

5 

Ceti 

6.3 

-a67 

-  3-9 

-  2  56.3 

17  25.5 

-  5   5.3 

41.3122 

0.5031 

40.2716 

488 

+33 

Vbnus 

-3.3 

•   *   ■   • 

•   ■   •   • 

4  0   5.8 
NEW 

16     0    8.5 
MOON. 

4  I  26.0 

-0.0842 

0.4556 

0.2523 

441 

-49 

16 

Tauri 

5.4 

-0.87 

45.6 

424    0.9 

19    0  20.4 

-  X  29.4 

-1.2853 

0.5685 

40.1786 

-43 

-66 

17 

Tauri 

3.8 

-0.87 

4  5.6 

+23  50.3 

022.3 

-  I  27.5 

-1.0998 

0.5685 

40.1786 

-22 

-67 

20 

Tauri 

41 

0.87 

5-7 

24    5-7 

0457 

-  I    5-1 

-1.2915 

0.5688 

0.1778 

-44 

-66 

23 

Tauri 

4-3 

0.86 

5.6 

23  40.6 

058.4 

-  0  52.8 

-0.8264 

0.5690   0.1772 1 

-  2 

-67 

V 

Tauri 

30 

0.86 

5.7 

23  50.1 

z  26.9 

-  0  25.4 

-0.9042 

0.5694 

0.1761 

-  7 

-67 

X04   B. 

Tauri 

5.5 

0.85 

5.6 

23   9-2 

Z48.8 

-  0   4.3 

-0. 1440 

0.5697 

0.1753 

436 

-39 

27 

Tauri 

37 

-0.85 

45.8 

423  47.2 

2   8.4 

4  4)  J4.6 

-0.7328 

0.5700 

40.1745 

+  4 

-67 

28 

Tauri 

52 

0.86 

5.8 

23  52.2 

2   8.9 

4    OI5.I 

-0.8168 

0.5700   0.1745 

-  I 

-67 

133    B. 

Tauri 

5-9 

0.83 

5.5 

21  58.7 

228.5 

+  0  33-9 

41.1706 

0.5702   0.1739 

490 

436 

33 

Tauri 

6.0 

0.82 

59 

22  55-3 

523.0 

4    321.8 

40.7040 

0.5727   0.1670 

♦90 

4  6 

x6i    B. 

Tauri 

6.5 

0.80 

6.1 

22  57-3 

6577 

4   4  52.8 

40.9311 

0.5740 

0.1634 

490 

420 

36 

Tauri 

5.6 

-0.80 

4  6.4 

i-23  52.0 

819.6 

4  6  II.6 

40.2239 

0.5750 

40.1599 

+58 

-18 

X 

Tauri 

5.3 

0.74 

7.4 

25  25  5 

15  351 

-10  49.8 

-0.2684 

0.5805 

0.1407 

429 

-41 

62 

Tauri 

6.1 

0.72 

7.1 

24    5-9 

z6   9.8 

-10  16.5 

41.1609 

0.5810 

0.1391 

490 

+39 

17   B. 

Aurigae 

6.0 

0.62 

8.8 

27  45-2 

SO    319.7 

4  026.6 

-1.1684 

0.5884 

0.1073 

-32 

-63 

38   B. 

Aurigae 

65 

0-55 

9.0 

27  34-6 

752.3 

4  4  48.2 

-0.5291 

0.5910 

0.0941 

^15 

-52 

47   B. 

Aurigae 

6.0 

-0.52 

+  9  3 

+27  55  4 

948.9 

4  640.0 

-0.7033 

0.5920 

40.0877 

+  4 

-63 

354   B. 

Tauri 

6.4 

0.46 

9.5 

27  52.3 

14   47 

4IO  45.2 

-0.3040 

0.5938-  0.0745 1 

427 

-38 

22 

Aurigae 

6.4 

0.45 

9.8 

28  51.4 

14  57.8 

41 X  36.2 

-1.2371 

0.5943 

0.0715 

-43 

-62 

/9 

Tauri 

1.8 

043 

98 

28  32.2 

16   4.0 

-IX  20.4 

-0.8360 

0.5948 

0.0681 

-  5 

-6a 

107   B. 

Aurigae 

65 

0.38 

9-7 

27  36.5 

19  42.2 

-  7  51-3 

40.3322 

0.5962 

0.0566 

465 

-  3 

112    B. 

Aurigae 

57 

-0.36 

+  9.5 

426  52.4 

20  10.3 

-  724.3 

41.1033 

0.5963 

40.0550 

490 

+43 

116   B. 

Aurigae 

59 

0.36 

10.2 

29  10. 1 

20  56.6 

-  640.0 

-1.1792 

0.5965 

0.0527 

-35 

-61 

406   B. 

Tauri 

5-6 

0.28 

lO.O 

27  56.7 

ai   1 19  3 

-  2  28.3 

40.2575 

0.5975 

0.0380 

460 

-  5 

136 

Tauri 

4-6 

0.27 

99 

27  35  7 

212.4 

-  I  37.4 

40.6445 

0.5976 

0.0352 

f90 

+15 

154   B. 

Aurigae 

6.4 

0.25 

10.3 

28  55-9 

3234 

-  0  29.4 

-0.6691 

0.5979 

0.0313 

4  6 

-59 

415   B. 

Tauri 

6.1 

-0.22 

4IO.O 

+27  34  3 

5  41 

4  I    7.0 

+0.7554 

0.5983 

40.0257 

490 

422 

183   B. 

Aurigae 

6.3 

0.19 

10.6 

29  3I-4 

7  1.9 

4  2  59.9 

-1.1752 

0.5987 

0.0194 

-35 

-61 

K 

Aurigae 

44 

0.13 

X0.6 

29  32.1 

10  22.8 

4  612.3 

-1.1405 

0.5987 

0.0081 

-31 

-61 

211     B. 

Aurig» 

6.3 

-0.08 

10.7 

2935.1 

12  32.3 

4  8  16.4 

-1.1820 

0.5987 

40.0009 

-36 

-61 

49 

Aurigae 

5.1 

40.02 

10.3 

28   5-7 

17  46.0 

-10  43.2 

40.2837 

0.5986 

-0.0168 

462 

-  X 

53 

Aurigae 

5.6 

+ao2 

4 10.6 

429   3.8 

18  56.0 

-  936.1 

-0.7180 

0.5986 

-0.0208 

+  3 

-61 

54 

Aurigae 

5.8 

0.03 

10.3 

28  20.7 

19  22.8 

-  9  IO-4 

-0.0003 

0.5985 

0.0220 

+44 

-16 

28 

Geminorum 

5-5 

0.07 

10.6 

29   3-8 

21 18.4 

-  7  197 

-0.7762 

0.5980 

0.0283 

-  I 

-61 

47 

Geminorum 

56 

0.25 

9.6 

27    0.3 

22  717.7 

4  2  14.5 

40.8562 

0.5955 

0.0614 

490 

+25 

53 

Geminorum 

5-9 

0.29 

9.9 

28    3.2 

859.8 

+  3  52.3 

-0.3137 

0.5947   0.0667] 

427 

-37 

134   B. 

Geminorum 

65 

+0.29+  9.5 

426  51. 1 

925.7 

4  417.1 

+0.8730 

0.5946 

-0.0678 

490 

+25 

59 

Geminorum 

5-7 

0.35     9-7 

27  48.7 

12 14.9 

4  6  59.3 

-0.3024 

0.5933 

0.0769 

427 

-38 

I 

Geminorum 

39 

0.36 

9-7 

27  58.6 

12  41.6 

4  7  24.9 

-0.5041 

0.5931 

0.0784 

4X6 

-50 

b^ 

Geminorum 

50 

,  0.39 

9.8 

28  18.2 

14  3.3 

4  8  43.2 

-0.9443 

0.5925 

0.0826 

-12 

-62 

P 

Geminorum 

5.0 

0.39 

9-7 

28   6.1 

14 14.2 

+  8  537 

-0.7553 

0.5924 

0.0830 

4    X 

-62 

V 

Greminorum 

4-3 

+0.43 

4  9.2 

427    5.7 

16  34-5 

411    8.2 

40.0590 

0.5913 

-0.0905 

448 

-20 

c 

Geminorum 

5.5 

0.46 

8.7 

25  59.8 

19  43.2 

-  9  50.9 

40.8690 

0.5898 

0.1002 

490 

+23 

0 

Geminorum 

5.0 

0.54 

8.9 

26  59.8 

23  18.9 

-  6  23.9 

-0.5228 

0.5875 

0.1107 

+15 

-54 

0 

Cancri 

5.9 

0.58 

8.2 

25  38.2 

23     2  12.6 

-  3  37-1 

40.5190 

0.5857 

0.1192 

+79 

4  X 

4 

Cancri 

6.2 

0.58 

8.1 

25  20.1 

231.6 

-  3  18.9 

40.7865  0.5855 

0.1202 

490 

4X6 

V' 

Cancri 

5-9 

40.65 

4  7.9 

+25  46.6 

555.4 

-  0    3.3 

-0.0874 

0.5834 

-0.130X 

+39 

-31 

[Bph  za] 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

APRIL. 


limit- 

Thb Star's 

At  Comjunctiom  im  R.  A. 

ing  Par- 

■ 

allels. 

Name. 

Mag. 

Red'ns  from 
Z9i2.a 

Apparent 
Declina- 
1      tion. 

1 

Wa« 
Mei 

ihioRton 

Hoar 
Angle, 

y 

x* 

y 

1 
N     S 

Aa    1    Ad 

m  Time. '        ij 

A^  •    %j. 

»  :  - 

e         t 

d 

h     m        h    m 

•         s 

1 

Cancri 

59 

+0.70+   7.1 

+24  18. 1 

23 

9  54-5 

+  3  46.3 

+0.8648 

0.5806 

-0.1408 

+90*18 

28 

Cancri 

6.1 

0.76       6.9 

24  26.4 

13    6.8 

+  651. 1 

+0.2592 

0.5783 

0.1495 

♦60-15 

vi 

Cancri 

5.7 

0.78      6.8 

24  228 

14  16.3 

+  7  57.8 

+0.1440 

05774 

0.1526 

+53-21 

,2 

Cancri 

6.4 

0.79     6.7 

24  23.2 

14  52.1+  8  32.2 

+0.0458 

0-5770  O.I54I 

+47  -27 

194   B- 

Cancri  {^2dstar) 

6.3 

0.99 

5.1 

23  20.2 

34 

456.4 

-  I  55.8 

-1.3086 

0.5661  0.1880 

-46,67 

c 
s 

Cancri 

5.2  +0.99 

-^  4.6 

+22  24.2 

5  44-4 

-  X   9.6 

-0.5x37 

0.5655-0.1900 

■»i6-6o 

79 

Cancri 

6.1 

1. 00 

4.6 

22  21.3 

6   9.2-  045.7 

-0-5443 

0.5652  0.1908 

+15-62 

go    H' 

'  Cancri 

6.1 

I.OI 

42 

21  38.8 

731.8+  033.8 

-0.0913 

0.5640I  0.1939 

+39-37 

57   B. 

Leonis 

6.5 

1. 15+  2.0 

19  16. 1 

20  44.7 

-10  42.1 

-0.4166 

0.5537 

0.2196 

+22-5S 

107   B. 

Leonis 

6.3 

1.23-  0.1 

16  IX.2 

S5 

6   6.9 

-  I  39-6 

+0.5840 

0.5465 

0.2352 

+82-  8 

7 

Leonis 

3.6 

+1.26+  0.2 

+  17  11.5 

650.4 

-  0  57-7 

-0.6109 

0.5460 

-0.2364 

+13   71 

42 

Leonis 

6.1 

1.31 

-  1.2 

15  25.2 

13  24.4 

+  522.9 

-0.3884 

0.5415 

0.2452 

+24  -61 

46 

Leonis 

5.8 

1.35 

2.0 

14353 

18   9.4 

+  9  58.3 

-0.7233 

05383 

0.2514 

f  6-76 

/ 

Leonis 

5-3 

137 

39 

II     0.6 

26 

2    6.6 

-  6  20.5 

+0.8939 

0.5336 

0.2597 

+90*  5 

308   B. 

Leonis 

5.8 

1.46     5.8 

832.4 

13  531 

+  5    3.2 

+0.2959 

0.5274 

0.2697 

+61-28 

b 

Virginis 

52 

+1.58-  9.0 

+  4    8.6 

27 

12  20.1+  247.9 

-1.3810 

0.5197 

-0.2791 

-42-86 

10 

Virginis 

6.2 

159 

9-8 

+  2  23.4 

17  10. 1  +  7  29.0 

-0.9270 

0.5186 

0.2798 

-4-«8 

13 

Virginis 

59 

1-59 

10.7 

-  018.1 

21  38.4 +11  49.1 

+0.5974 

0.5179 

0.2798 

♦82  -14 

7 

Virginis 

40 

1.60 

10.7 

0  10.8 

22  15.7;- "34-7 

+0.2993 

0.5179 

0.2797 

♦61  -29 

38 

Virginis 

6.1 

1.67 

12.3 

3    4  7 

28 

1454.6+  433.5 

-1.3388 

0.5172 

0.2757 

-36-90 

91   G. 

Virginis 

6.5 

+1.67 

-ia.4 

-  3  44-9 

15    7-1+  4  45-7 

-0.6998 

0.5172 

-0.2756 

+  8-90 

h 

Virginis 

54 

174 

14.0 

942.9 

29 

10  42.4  -  0  15. 1  +0.2226 

0.5196 

0.2631 

+55  -33 

86 

Virginis 

56 

1.76 

14.4 

"  59-4 

17    6.3  +  5  56.9;+o.939i 

0.5210 

0.2575 

♦79+  6 

621    B. 

Virginis 

6.4 

1.79 

147 

14  33.2 

30 

2  lo.o-  9  16.2 +1.3443 

0.5237 

0.2475 

♦76+42 

MAY. 


I         Librae  {var,) 
25         Librae 

147  B.  Librae 

169  B.  Librae 

177  B.   Librae 

42  Librae 

31  B.  Scorpii 

32  B.  Scorpii 

40  B.  Scorpii 
50  B.  Scorpii 
57  B.  Scorpii 
24  G.  Scorpii 
27  G.  Scorpii 

41  G.  Scorpii 
85  B.  Scorpii 
19         Scorpii 

a         Scorpii 
a  Scorpii 

22  Scorpii 

116  B.  Scorpii 

134  B.  Scorpii 

118  B.   Ophiuchi 

95  G.  Ophiuchi 

36  Ophi.  {ist  star) 

43  Ophiuchi 
163  G.  Ophiuchi 

A'         Sagittarii  (zv/r.) 

10  G.  Sagittarii 

210  B.   Scorpii 


4-7 
6.0 

6.2 

6.0 
6.2 
50 

5-4 
5-3 

5-4 
6.4 

57 
6.2 

5.8 

6.3 
6.0 

49 

3-1 
1.2 

4.8 
62 

6.4 
6.2 

6.1 

5-4 
5.4 
6.3 

44 
57 

58 


90 

89 
92 

94 
94 
95 
95 
95 
96 
95 
94 
95 
94 

95 
96 

94 
95 
98 

96 
98 

97 
93 
94 


-14.4 

14-3 
14.0 

-13.7 
136 
136 

13.1 
13.2 

-12.9 

12.8 

I2.9i 

I2.7| 
12.8. 

-12.5. 

12.4 
12.4 

I2.I 

II.8 


-12.0 

II.7J 

IM, 

10.3 

9-9. 


90-10.4  - 

951  9-3' 

9"!  8- 5, 
88,  8.3' 

86  7.8| 

87  7.6  - 


-19  27.8 

19  19.2 

20  25.8 

-22  51.2 

22  52.0 

23  32.2 

24  16.5 

23  43  2 

24  34  9 
24  29.3 

23  22.2 

24  13.8 

23  27  3 
-24  1 2. 1 

25  15  5 

23  57-7 
2523.1 

26  14.4 

-24  55.5 

26  21.0 

27  177 

26  23.9 

27  39  4 
2628.6 

28  3.7 

27  50  7 
2748.1 

28  3.2 
28  45.1 

[Eph 


1028.7- 
10  59.6 - 
18  58.9 


2 


22  15.1 

22  57.9 

23  22.6 

5  33-8 - 
5  35-2.- 

7  40  6  - 

10  5.1 

11  5.4 

11  52.1 

12  16. 1 


+  9 
+10 
+10 

7 
7 


1430. 
15  o. 

1735 
1748 

21  27. 

21  50. 

22  20. 
342. 

1359 
16  23. 

1742. 

21  9, 

•A  552. 

7  43 
II  42 

1233 


I  59.8  -0.7357 
I  29.9-0.9904 

613-5-1-3354 

23. 1  +0.6708 

4-5  +0.5593 
28.3+1.2053 

33.0  +0.9609 

31.6+0.360X 

30.4  +0.9539 
10.9+0.4823 
12.7  -0.8732I 
27.6-0.0617! 

4  4  -0.9574I 
5.6  -0.4768 

34.0+0.5937 
4.0-1.1628 

16.9+0.3463 
6!+  748.1+0.7975 

3  +  8  lo.o  -0.6727 
+  838.8+0.8070 

-  9  51-3 +  1-1676 

-  015.1 -0.7759 
2|^  2    3-9j+o-3yS8 

3  20.5-0.9886 
640.3+0.4931 
855.8-0.2231 
7  8.2-0.3488 
3  17.7  -0.2038 

228.9+0.5365 


X 
X 

•5|+  4 


7r 

8  + 

I 

8 

7|~ 
2  - 


05357 
0.5359 
0.5391 
0.5404 
0.5407 
0.5408 

0.5432 

0.5432 

0.5440 
0.5448 

0.5451 
0.5454 
0-5455 

0.5463 
0.5464 

0.5473 

0.5473 
0.54&4 

0.5485 
0.5486 

0.5501 

0.5519 
0.5523 


-0.1993 
0.1984 
0.1835 

-0.1768 
0.1753 

0.1743 
0.1616 

0.1616 

-0.1570 
0.1516 
0.1494 
0.1475 
0.1467 

-0.1416 
0.1405 
0.1348 
0.1342 
0.1254 

-0.1245 
0.1234 
0.1098 
0.0849 
0.0788 


-32  90 
♦48-16 

♦  8-58 
0-66 

7-57 

0.5527  -0.0264 1+48 -14 


0.5525 
0.55281 

0.5532; 

0.553V 
0.5528 


0.0754 
0.0665 
0.0437 
0.0390 

0.0286 


-  3-90 
-18-90 

-56-90 
+68-8 
♦62-14 
♦67+32 
♦66+11 
♦49  25 

+66*11 
+55-18 
-17-90 
+26-48 
-22-90 

^  4  75 
+61 -II 

-39  90 
+46  -25 

♦64+  I 

-  8-90 
♦64+  2 
♦63  -31 
-17-90 

+44  -" 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

MAY. 


Limit- 

Ths Star's 

At  Conjunction  in  R.  A. 

ing  Par- 
allels. 

Name. 

Mag. 

Red'nsfrom 
i9X2.a 

Apparent 
Declina- 
tion. 

1 
,-,,.,      '    Hour 

Y 

JC' 

>'' 

N. 

S. 

Aa 

Ad 

Mean  1  iiue. 

H 

8 

n 

0        , 

d    h     m       h    m 

e 

'  . 

38   B.  Sagittarii 

47 

•t-I.84 

-7.2 

-28  28.2 

4  16  40.6  +   I  29.7 

+0.1412 

0.5524 

-0.0154 

+24I-36 

C.D.-28*  14268 

6.4 

1.83 

6.9 

28  55-4 

18  22.1  +  3    7.6 

+0.6167 

0.5522 

O.OIIO 

+53 

-  9 

48   G.  Sagittarii 

6.3 

1.84 

6.9 

28  19.2 

20  45.0  +  5  25.51-0.0650 

0.5518 

0.0047 

+  12 

-48 

62   B.  Sagittarii 

6.0 

1.84 

6.7 

2841.0 

20453+  5257+03360 

0.5518 

-0.0047 

+33 

-25 

38   G.  Sagittarii 

6.1     1.82 

6.5 

28  28.3 

22464+  722.5+0.0993 

0.5514 

+0.0005 

+20 

-39 

r         Sagittarii 

3-5 

+  1.63 

-4.6 

-27  48.1 

5  1840.2+  234.6-0.1196 

0.5460 

+0.0513 

+14 

-51 

183   B,  Sagittarii 

6.2 

1.68 

42 

28  46.5 

18  54.3  +  2  48.2+0.9668 

0.5459 

0.0519 

+62 

+  14 

234   B.  Sagittarii 

59 

1-59!     35 

28     2.2 

6     2  33.6+10  1 1.7 +0.6239 

0.5428 

0.0705 

+57 

-  9 

248   B.  Sagittarii 

57 

1-55:     35 

27  lO.O 

5    0.4+11  26.6-0.1575 

0.5417 

0.0766 

+14 

-54 

cj         Sagittarii 

4.8 

1.42     2.5 

2632.1 

16549+  0    3.9+0.2200 

0.5362 

0  1040 

+37 

-32 

b         Sagittarii 

4.6 

+1  42   -2.2 

-27  24.3 

1725.4+  033.4+1.2362 

0.5359 

+0.105 1 

+63 

+41 

A         Sagittarii 

4-9 

1.40 

2.4 

26  26.1 

18  22.2  +    I  28.3I+O.264O 

0-5354 

0.1073 

+39 

-29 

40  B.  Capricorn! 

6.2 

1.23 

I.I 

25  145 

7  1023.3-  7    2.0+0.9382 

0.5271 

0.1407 

+65 

+10 

56   B.  Capricomi 

6.3 

1.18 

I.O 

24    5-8 

13  54-2-  337-81+0.1780 

0.5252 

0.1478 

+68 

-35 

86   B.  Capricomi 

6.2 

1.13 

0.5 

24    6.8 

20    9.0+  2  25.1 

+1.1577 

0.5219 

0.1597 

+66 

+27 

X         Capricomi 

5-3 

+1.01 

-0.7 

-21  32.9 

8     350.4+  952.1 

-0.3968 

0.5180 

+0.1733 

+13 

-69 

27         Capricomi 

6.1 

I.OO 

0.9 

20  54.6 

4  20.0!+ 10  20.8 

-1.0151 

0.5178 

0.1742 

-22 

-90 

9         Capricomi 

53 

0.96 

0.6 

21    I.I 

7  22.0 

-10  42.8 

-0.3604 

0.5163 

0.1794 

+15 

-66 

33         Capricomi 

5.3 

0.91 

-0.2 

21  13.6 

II  38.4 

-  6  34-3 

+0.6519 

0.5142 

0.1862 

+68 

-  9 

35         Capricomi 

6.0 

0.90 

fO.I 

21  34.7 

13  11.6 

-  5    3  9 

+1.3311 

0.5134 

0.1887 

+69 

+48 

128   B.  Capricomi 

6.5 

+0.86 

-05 

-19  31  9 

14  36.2 

-  341.9 

^.6574 

0.5127 

+0.I9I0 

0 

-90 

37         Capricomi. 

57 

0.84 

0.0 

20  28.6 

17    3-7 

-  I  18.8 

+0.8588 

0.5116 

0.1948 

+70 

+  3 

t         Capricomi 

47 

0.82 

-O.I 

19  517 

18  12.0 

-  0  12.6 

+0.4023 

0.5110 

0.1967 

+57 

-23 

K         Capricomi 

4.8 

0.81 

0.0 

19  16. 1 

21    3.0 

+  2  33.3 

+0.3148 

0.5098 

0.2007 

+52 

-27 

Z43   B.  Capricomi 

6.1 

0.82 

+03 

20    1.4 

21  20.1 

+  2499 

+1.2045 

0.5096 

0.2012 

f7o 

+29 

152   B.  Capricomi 

6.5 

+0.74 

-0.4 

-17  15.4 

0    0  57.6 

+  621.0 

-1. 1028 

0.5081 

+0.2063 

-24 

-90 

154   B.  Capricomi 

6.x 

0.76 

+0.3 

19    2.0 

I  41.9 

+  7    40 

+1.0053 

0.5078 

0.2073 

+71 

+12 

z6i   B.  Capricomi 

6.4 

0.69 

0.4 

18  19.6 

7    8.9 

-II  38.7 

+1.3782 

0.5056 

0.2148 

+72 

+55 

29         Aquarii  (mean) 

6.5 

0.67 

+0.1;  1723.3 

717.4I-1130.4 

+03783 

0.5055 

0.2I5I 

+58 

-24 

50         Aquarii 

5.9 

0.51 

-0.2  1358.5 

1852.0-  0  16.0 

-0.7898 

0.5017 

0.2293 

0 

-90 

182   B.  Aquarii 

6.2 

+0.50 

-O.I 

-13  22.0 

2149.0+  235.9 

-0-7743 

0.5010 

^0.2325 

0 

-90 

56         Aquarii 

6.1 

0.51 

+0.5 

15    2.2 

21  57.1+  243.7 

+  1.0819 

0.5009 

0.2326 

+75 

+16 

70         Aquarii 

6.1 

0.37 

-0.2 

II    1.2 

10    741.2 

-II  48.9 

-0.9852 

0.4987 

0.2426 

-10 

-90 

74         Aquarii 

5.8 

035 

+0.4 

12    5.1 

10  20.7 

-  9  140 

+0.8218 

0.4983 

0.2449 

+78 

-  I 

^*         Aquarii 

4-5 

0.24 

05 

9340 

22  23.8:+  2  28.7 

+1.1003 

04972 

0.2547 

+81 

+16 

X         Aquarii 

5-3 

+0.21 

+0.1 

-  8  12.4 

22  56.3 

+  3    0.3 

-0.2341 

0.4971 

•^0.2552 

+31 

-57 

20         Piscium 

5.6 

+0.01 

-0.4 

3  151 

11  1542.0 

-  4  42.4 

-1. 1976 

0.4979 

0.2650 

-22 

-90 

24         Piscium 

6.1 

-0.02 

-O.I 

3387 

18  22.7 

-  2   6.3-0.0625 

0.4982   0.2666 

+41 

-48 

27         Piscium 

51 

0.02 

+0.4 

4    2.6 

21  28.1 

+  053.8+1. 1899 

0.49881  0.2676 

+86 

+22 

29         Piscium 

51 

0.03 

+0.4 

3310 

23    9.1 

+  2  32.0+1.0772 

0.4992   0.2681 

+87 

+14 

80  B.  Piscium 

6.3 

-0.07 

-0.2 

-  0  59.5 

12    053.0 

+  4  12.9 -1. 1558 

0.499C 

•■0.2687 

-18 

-90 

4         Ceti 

6.3 

0.07 

+0.5 

3    2.3 

2  18.7 

+  536.3+1.4129 

0.4999 

0.2691 

+87+48 

5         Ceti 

6.3 

0.07 

+0.5 

-  2  56.2 

2  33-7 

+  5  50.8+1. 3721 

0.5000 

0.2692 

+88;+4i 

44         Piscium 

6.0    0.19 

-O.I 

+  I  27.1 

II  41.3 

-  9  17.3 -0.8312 

0.5028   0.2710 

+  1-89 

147   B.  Piscium 

5-9 

0.27 

-0.4 

4  497 

23  39-3 

+  2  19.8-1.1447 

0.5078   0,2712 

-19-86 

155  B.  Piscium 

6.5 

-0.28 

+0.6 

+  2  54-5 

13     I  12.7+  350.41+1.3017 

0.5086+0.2710 

+90+32 

171   B.  Piscium 

6.3 

0.35 

0.2 

6    0.5 

5  34.8  +  8   47r07777 

0.5107 

0.2705 

+  3-84 

73         Piscium 

6.2 

0.36 

0.6 

5  II. I 

8    9,6  +10  34.91+0.7845 

0.5122 

0.2698 

+90 

-  3 

e        Piscium 

5.6 

0.38 

0.6 

5  II. I 

956.8 

-II  41. 1 +1.2656 

0.5133 

0.2691 

+90 

+29 

C         Piscium 

5.6 

0.40 

05 

7    6.6 

12  37.6 

-  9    5.1 -0.0311 

0.5150 

0.2680 

+43  -45 

88         Piscium 

6.2 

-0.40 

+0.6 

+  631.8 

13   77 

-  835.9+0.7104 

0.5153 

+0.2678 

+90 

-  7 

NEW 

MOON. 

406  B.  Tauri 

5.6 

-0.44 

+9.0 

+27  56.7 

18    839.1 

+  639.1+0.1818 

0.6070 

+0.0378 

+55 

-  9 

136         Tauri 

4.6 

0-43 

9.0  2735.7 

930.7 

+  728.5+0.5632 

0.6071 

0.0349 

+85+11 

154  B.  Aurigae 

6.4 

-0-43 

+9.31+28  55.9 

10  39.8  +  8  34.6 

-07348 

0.6073 

+0.0308 

+  2 

-62 

[Eph 

12] 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

MAY. 


Linux- 

Thb  Star's 

At  Conjunction  in  R.  A. 

injf  Par- 
ailels. 

Name. 

Mag. 

Red'ns  from 
1912.0. 

Apparent 

Deciina 

tion. 

Washington 
Mean  Time. 

Hour 
Angle, 

Y 

x' 

y 

1 

N.    S 

Aa 

Ad 

1    • 

8 

ft 

e        f 

d     h     m 

h    m 

e 

415   B.  Tauri 

6.1 

-0.40 

+  9-1 

+27  34-3 

18  12  17.7 

+10    8.2 

+0.6708 

0.6075 

+0.0254 

+9o'+i7 

183  B.  Aurigse 

6.3 

0.38 

95 

29  31.4 

14  12.3 

+11  57.9 

-12371 

0.6077 

0.0187 

-45-61 

K         AurigaB 

4-4 

034 

9.6 

29  32.0 

17  27.8 

-  8  55.1 

-1.2053 

0.6081 

+0.0075 

-39-61 

211    B.  Aurigs 

6.3 

0.31 

9-7 

29351 

19  33  7 

-  6  54.7 

-1.2477 

0.6082 

0.0000 

-47-61 

49         Auriga 

51 

0.24 

9-5 

28    5.7 

19    0  39.0 

-  2     2.6 

+0.1953 

0.6074 

-0.0175 

+56-  7 

53         Aurigae 

56 

-0.22 

+  9.8 

+29    3.8 

147.2 

-  0  57.3 

-0.7947 

0.6073 

-0.0217 

-    2-^'! 

54         Aurigae 

5.8 

0.22 

9.6 

28  20.7 

2133 

-  0  32.3 

-0.0863 

0.6072 

0.0229 

+39  -22 

28         Gemmorum 

5-5 

0.19 

9.8 

29    3.8 

4    58 

+    I  15.3 

-0.8541 

0.6069 

0.0296 

-  6-61 

47         Geminorum 

5-6 

0.04 

9-3 

27    0.3 

13  49-9 

+10  34-3 

+0.7514 

0.6036 

0.0626 

+90+19 

53         Geminorum 

5-9 

0.01 

9.6 

28    3,2 

15  29.5 

-II  50.5 

-0.4060 

0.6029 

0.0682 

+21  -4; 

1 

134   B.  Geminorum 

6.5 

-O.OI 

+  9.2 

+26  51. 1 

15  54.8 

-II  26.2 

+0.7667 

0.6027 

-00694 

+90  *r; 

59         Geminorum 

5.7 

■K».04 

95 

27  487 

i3  39.8 

-  8  48.2 

-0-3973 

0.6016 

0.0787 

+22-44 

I         Geminorum 

39 

0.04 

9-5 

27  58.6 

19   6.0 

-  8  23.2 

-0.5969 

0.6013 

0.0803 

+10-51 

d^         Geminorum 

■ 

50 

0.06 

9  5 

28  18.2 

20  25.7 

-  7    6.8 

-1.0330 

0.6005 

0.0844 

-19  -t)2 

P         Geminorum 

5.0 

0.06 

9-5 

28    6.1 

20  36.4 

-  6  56.5 

-0.8463 

0.6003 

0.0852 

-5-62 

V         Geminorum 

4-3 

+0.10 

+  91 

+27    5.7 

22  53.4 

-  4  45-3 

-0.0428 

0.5989-0.0923 

+42-25 

c         Geminorum 

5.5 

0.14 

8.8 

25  59.8 

20    157.9 

-  I  48-7 

+0.7565 

0.5970 

O.IOI7 

+90*16 

<p         Geminorum 

5.0 

0.20 

9.0 

26  59.8 

528.9 

+  I  33.6 

-0.6230 

0.5948 

O.II27 

+    9-60 

u        Cancri 

5-9 

0.24 

8.4 

25  38.2 

8  19.0 

+  4  16.7 

+0.4064 

0.5926 

O.I2I3 

+70-    5 

4         Cancri 

6.2 

0.24 

8.3 

25  20.1 

8376 

+  4  34-5 

+0.6714 

0.5924 

0.1223 

+904  8 

if         Cancri 

5.9 

+0.30 

+  8.2 

+25  46.6 

"  57-4 

+  746.1 

-0,1962 

0.5898 

-O.I3I5 

+33-37 

X         Cancri 

5.9 

0.35 

7.7 

24  18. 1 

15  51.9 

+11  31. 1 

+0.7450 

0.5866 

0.1428 

■►90 -no 

28         Cancri 

6.1 

0.40 

7.5 

24  26.4 

19   0.7 

-  9277 

-W.1433 

0.5841 

O.I5I6 

+53  -21 

v^         Cancri 

57 

0.41 

7.4 

24  22.8 

20   9.1 

-  8  22.0 

+0.0282 

0.5830 

0.1546 

+46-27 

t^         Cancri 

6.4 

0.42 

7.4 

24  23.2 

20  44.2 

-  7  48.3 

-0.0692 

0.5825 

0.156 1 

+40-32 

^         Cancri 

52 

+0.64 

+  5.7 

+22  24.2 

21  II  23.6 

+  6  17.1 

-0.6328 

0.5691 

-0.I9II 

+10-66 

79         Cancri 

6.1 

0.64 

5.7 

2221.4 

II  48.1 

+  640.6 

-0.6628 

0.5688 

O.I9I8 

+  8-67 

90  H^  Cancri 

6.1 

0.66 

53 

21  38.9 

13    9.8 

+  7  59-3 

-0.2137 

05675 

0.1949 

*33-44 

57   B.  Leonis 

6.5 

0.81 

3.4 

19  16.2 

22     2  15.5 

-  3  23.9 

-0.5423 

0.5554 

0.2202 

+15-65 

107   B.   Leonis 

6.3 

0.90 

1-5 

16  II. 2 

"  351 

+  5  35.9 

+0.4534 

0-5474 

0.2350 

+72  -15 

V         Leonis 

3.6 

+0.93 

+  1.8 

+17  11.6 

12  18.4 

+  6  17.7 

-0.7386 

0.5468 

-0.2360 

*  5-73 

37         Leonis 

5.5 

0.95 

0-3 

14  10. 1 

16  31.8 

+10  22.3 

+1.3240 

0.5432 

0.2422 

♦90+43 

42         Leonis 

6.1 

0.99 

+  0.5 

15  25.2 

18  51.6 

-II  22.6 

-0-5175 

0.5413 

0.2454 

+17-08 

46         Leonis 

5.8 

1.03 

-  0.1 

14  35.4 

23  36.7 

-  6  47.1 

-0.8527 

0.5377 

0.2506 

-  1-76 

/         Leonis 

5-3 

1.09 

2.2 

II    0.6 

a3  735.1 

+  0  55.4 

+0.7647 

0.5320 

0.2591 

♦90-  2 

308  B.   Leonis 

5.8 

+I.I9 

-  4-1 

+  8  32.5 

19  25.6 

-II  36.9 

+0.1699 

0.5247 

-0.2682 

+54-34 

0         Leonis 

41 

1. 21 

51 

630.6 

22  53  4 

-  8  15.6 

+1.3237 

0.5231 

0.2699 

+90+36 

10         Virginis 

6.2 

1.42 

8.4 

+  2  23.4 

24  23    0.5 

-  8  53.2 

-1.0440 

0.5144 

0.2765 

-14-88 

13         Virginis 

5-9 

1.44 

9-5 

-  0  18.0 

26     332.6 

-  4  29.4 

•»0.4922 

0.5135 

0.2765 

+74  -19 

n         Virginis 

4.0 

1.44 

9-5 

010,8 

410.4 

-  3  52.7 

+0.I93I 

0.5133 

0.2764 

^55,-34 

38         Virginis 

6.1 

+1.58 

-11.4 

-  3    47 

21    5.1 

-II  28.5 

-1.4405 

0.5122 

-0.2721 

-58,-^ 

91   G.  Virginis 

6.5 

1.58 

1 1.6 

3  44  9 

21  17.8 

-II  16.2 

-0.7969 

0.5122 

0.2720 

^  3 

-90 

A         Virginis 

5-4 

1-74 

14.0 

942.9 

26  17  12.9 

+  8    2.9 

+0.1545 

0.5146 

0.2596 

+51 

-36 

86         Virginis 

5.6 

1.79 

14.6 

II  59.4 

23431 

-  9  38.7 

+0.8841 

0.5163 

0.2537 

+79 

+  3 

621    B.  Virginis 

6.4 

1.87 

15.2 

14  33  2 

27    8557 

-  043.0 

+I.304I 

0.5190 

0.2442 

+76 

+36 

I         Librae  (var,) 

47 

+2.15 

-15.4 

-19  27.8 

17  41  3 

+  7   0.5 

-07447 

0.5328 

-0.1970 

-  3 

-go 

25         Librae 

6.0 

2.15 

15.4 

19  19-3 

18  12.5 

+  7  30.7 

-1.0002 

0.5330 

0.1960 

-19 

-90 

Z47  B.  Librae 

6.2 

2.22 

15.1 

20  25.8 

29    2  16.9 

-  840.9 

-1.3351 

0.5367 

0.1809 

-57 

-90 

169  B.  Librae 

6.0 

2.26 

15.1 

2251.3 

5350 

-  5  29-4 

+0.6861 

0.5382 

0.1747 

f68 

177  B.  Librae 

6.2 

2.27 

15.0 

22  52.0 

618.2 

-  4  47.6 

+0.5749 

0.5385 

0.1733 

♦*3 

-13 

42         Librae 

5.0 

+2.28 

-15.0 

-23  32.2 

643.1 

-  4235 

+1.2249 

0.5388 

-0.1724 

+67 

+34 

31   B.  Scorpii 

5.4 

2.32 

14.6 

24  16.5 

12  57.5 

+  I  38.3 

+0.9877 

0.5415 

0.1593 

f66 

*i3 

32   B.   Scorpii 

5-3 

2.32 

14.6 

23  43  2 

12  59.0 

+  I  39-8 

+0.3840 

0.5415 

0.1593 

*^5i 

-23 

40  B.   Scorpii 

5-4 

2.34 

14.4 

24  34.9 

15    5-4 

+  3420 

+0.9838 

0.5424 

0.1548 

*t6 

+13 

50  B.  Scorpii 

6.4 

235 

14.2 

24  29.3 

17  30.9 

+  6    2.5 

+0.5127 

0.5434 

0.1498 

*-57 

-16 

57  B.  Scorpii 

5.7 

+234 

-14.1 

-23  22.2 

18  31.7 

+  7     1.2 

-0.8468 

0.5438 

-0.1478 

-15 

-90 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

MAY. 


1 

Umit- 

Tkb  Sraa's 

At  CoMjviicTiOM  iM  R.  A. 

ing  Par- 
allels. 

Name. 

Mag. 

Red'M  from 
x9Z2.a 

Apparent 

Declina- 

tioo. 

Washincton 
Mean  Tune. 

Hoar 

Angle, 

Y 

jp' 

y 

N. 

S. 

8 

«       » 

d    h    m 

h    m 

0 

e 

24  G. 

Scorpii 

6.2 

+2.37 

-I4.X 

-24  13.9 

S9  19  18.6 

+  746.6 

-0.03x3 

0.5442-0.1459 

+28 

-46 

27  G. 

Scorpii 

5.8 

2.36 

14.0 

23  27.3 

19  42.9 

+  8  10.0 

-0.9300 

0.5443 

0.145 1 

-20 

-90 

41   G. 

Scorpii 

6.3 

2.38 

13.9 

24  12. 1 

2X  58.3 

+10  20.8 

-0.4441 

0.5452 

0.1399 

+  6 

-73 

85  B. 

Scorpii 

6.0 

2.40 

13.9 

25  15.5 

22  27.9 

+10  49.4 

+0.6314 

0.5454 

0.X388 

+^3 

-  9 

19 

Scorpii 

4-9 

2.39 

13.6 

23  57-7 

80    I    4.2 

-10  39.6 

-X.I285 

0.5463 

0.1328 

-35 

-90 

a 

Scorpii 

31 

+2.42 

-13.6 

-25  23,2 

117.7 

-10  26.6  +0.3868 

0.5464 

-0.X322 

+48 

-23 

a 

Scorpii 

1.2 

2.45 

13.2 

26  Z4.5 

4  57-6 

-  6  54.3 

+0.8447 

0.5478 

0.1240 

+64 

+  4 

22 

Scorpii 

4.8 

2-43 

13.2 

24555 

520.4 

-  6  32.2  -0.6308 

0.5479 

0.1232 

-  6 

-90 

116  B. 

Scorpii 

6.2 

2.45 

I3.I 

26  21.0 

550.4 

-  6    32+0.8555 

0.548X 

0.X218 

+64 

+  5 

134  B. 

Scorpii 

6.4 

2.49 

12.5 

27  177 

II  33.8 

-  031.8 +1.2246 

0.5498 

0.1082 

+63 

+39 

118   B. 

Ophiuchi 

6.2 

+2.52 

-XX. 4 

-2623.9 

21  33  0 

+  9   6.4-0.7x14 

0.5523 

-0.0837 

-14 

-90 

95   G. 

Opbiuchi 

6.1 

2.55 

ZI.O 

27  39-4 

23  57.4 

+XI  25.8 

+0.4692 

0.5527 

0.0776 

+48 

-18 

36 

Ophi.(/J/j/«r) 

5-4 

2.51 

"3 

26  28.7 

31     I  17.1 

-II  17.4 

-0.9x98 

0.5529 

0.0739 

-281-90 

43 

Opbiuchi 

5.4 

2.56 

X0.3 

28    3.7 

4  44-5 

-  7  57.3 

+0.5698 

0.5535 

0.0653 

+53 

-12 

163   G. 

Ophiuchi 

6.3 

2.56 

91 

27  507 

13  27.4 

+  027.1-0.1367 

0.5541 

0.0425 

+12 

-52 

X 

Sagittarii  (var.) 

4-4 

+2.56 

-  8.9 

-27  48.0 

15  19.1 

+  2  X4.8  -0.2602 

0.5542 

-0.0378 

+  5 

-60 

4   G. 

Sagittarii 

6.2 

2-54 

8.9 

2656.8 

15  43.7 

+  2  38.6 

-1.2117 

0.5542 

0.0366 

-53-90 

zo  G. 

Sagittarii 

5.7 

2.58 

8.3 

28    3.2 

19  18.0 

+  6    5.3 

-0.1 1 19 

0.5543 

0.0272 

+12-51 

210  B. 

Scorpii 

5.8 

+2.60 

-  8.1 

-2845.1 

20   8.6 

+  6  54.1 

+0.6329 

0.5542 

-0.0249 

+55 

-  8 

JUNE. 


38  B.  Sagittarii 

C.  D.  -28®  14268 
48  G.  Sagittarii 

62  B.  Sagittarii 

58  G.  Sagittarii 

9  Sagittarii 

r  Sagittarii 

183  B.  Sagittarii 

234  B.  Sagittarii 

248  B.  Sagittarii 

6)         Sagittarii 

A         Sagittarii 

40  B.  Capricomi 

56  B.  Capricomi 

X  Capricomi 

27  Capricomi 

#  Capricomi 

33  Capricomi 

128  B.  Capricomi 

37  Capricomi 

€  Capricomi 

K  Capricomi 

152  B.  Capricomi 

154   B.  Capricomi 
29         Aquarii  {mean) 

39  Aquarii 
50         Aquarii 

182   B.  Aquarii 

56  Aquarii 

70  Aquarii 

74  Aquarii 

V*'  Aquarii 

X  Aquarii 

20         Piscium 


47 
6.4 

6.3 

6.0 

6.x 

3.3 

3-5 
6.2 

5.9 

5-7 
4.8 

4-9 
6.2 

6.3 

53 

6.1 

5-3 

5.3 

6.5 

5.7 

47 
4.8 

6.5 
6.1 
6.5 
6.2 

59 
6.2 

6.1 
6.1 
5.8 

4-5 
5.3 

5.6 


+2.58 

-  7-5 

-28  28.2 

2.59 

7.2 

28  55.4 

2.58 

7.0 

28  19.2 

+2.58 

-  6.8 

-28  4X.0 

2.57 

6.5 

28  28.3 

2.50 

5.1 

27    50 

2.49 

3.6 

27  48.x 

2.52 

3.3 

28  46.4 

+2.45 

-  2.3 

-28    2.2 

2.41 

2.1 

27  lO.O 

234 

0.4 

26  32.0 

2.32 

-  0.2 

26  26.1 

2.15 

+  1.8 

25  14  5 

+2.13 

+  2.3 

-24    57 

1.92 

31 

21  32.8 

I.9I 

2.9 

20  54.6 

1.87 

34 

2X     I.O 

1.86 

4.0 

21  135 

+1.80 

+  3-9 

-19319 

1.79 

4-5 

20  28.6 

1.76 

4-4 

19  51.6 

1.72 

4.5 

19  16.0 

X.64 

4-3 

17  15.3 

+1.67 

+  4.9 

-19    1.9 

1-57 

5.0 

17  23.3 

X.50 

4-7 

14  37-6 

1.42 

5-1 

13  58.5 

1.38 

5-2 

13  21.9 

+1.40 

+  5.7 

-15    2.1 

1.23 

5.2 

II    I.I 

1.22 

5.8 

12    5.0 

X.09 

6.0 

933.9 

1.06 

5.6 

812.3 

+0.85 

+  5.2 

-  3  150 

1     o 

I 

4 

4 
6 

16 

%    2 

2 

10 

12 

8    o 

I 

17 

21 
4  II 

II 

15 

19 

22 

6    o 

I 

4 

8 

9 

15 
20 

6  2 

5 

5 

15 
18 

7  6 
7 

8  o 


16.0 

57.4 
20.2 

20.4 
2X.5 
47.2 
14.0 
28.1 

6.8 
33.6 
27.8 

551 

57-3 
28.6 

279 

57.7 
0.6 

18.6 


17. 
46.0 

54-9 
47.1 
437 

28.5 
7.2 
25.2 
49.6 
48.9 

57.0 

49.2 

31.1 

457 
18.7 

22.3 


+10 
-II 

-  9 

-  9 

-  7 

+  2 

+11 
-ix 

-  4 

-  2 

+  9 
+10 

+  2 

+  5 

-  4 

-  4 

-  x 

+  2 


61+ 


+  » 

+  9 
-II 

-  8 

-  7 

-  X 

+  3 

-^  9 

-XI 
-XI 

-  I 
+  o 
-II 
-10 

+  5 


52.6 

29.5 
11.8 

1 1.6 
14.8 
49.0 
56.1 
50.3 

27.4 

5.6 
24.5 

48.9 
19.6 

44.2 

42.7 
13.8 
16.5 
53.7 

47.3 
IX.2 

x8.o 

54.9 
5.3 

21.7 

530 

15-9 

293 
36.4 

28.6 

53.1 
44.2 

21.6 
49-5 
45.8 


+0.2422 
+0.7206 
+0.0407 

+0.4423 
+0.2077 
-1. 1644 
+0.0123 

+1.1005 

+0.7661 
-0.0135 
+0.3780 
+0.4235 
+1.1156 

+0.3574 
-0.2065 

-0.8262 

-0.167 1 

+0.8525 

-0.4600 
+1.0639 
+0.6063 
+0.5207 
-0.9008 

+1.2170 

+0.5906 

-1.3014 

-0.5791 
-0.5630 

+1.3044 
-0.7734 

+10457 
+1.32561' 

-0.0185 
-0.9959 


5538 
5536 
5534 

5534 
5532 
5508 

5477 
5476 

5445 
5434 
5375 
5367 
5278 

5258 
5178 
5175 
5157 
5134 

5118 

5105 
5099 

5084 
5064 

5061 

5036 

5013 
4990 

4979 

4979 

4951 

4944 
4926 

4926 
4929 


-0.0142 
0.0098 
0.0035 

-0.0035 

+0.0018 

0.0289 

0.0524 

0.0530 

+0.0718 
0.0775 
0.1052 
0.1084 
0.14 19 

+0.1487 
0.1737 
0.1745 
0.1796 
0.1865 

+0.19x1 
0.1947 
0.1965 
0.2007 
0.2062 

+0.2071 
0.2143 
0.2208 
0.2279 
0.2312 

+0.2313 
0.2407 
0.2432 
0.2525 
0.2529 

+0.2620 


+29 
+62 
+16 

+40 
+26 

-49 

+21 

+62 

+62 

+22 
+46 
+48 

+65 

+48 
+22 
-II 
+26 
+69 

+12 
+70 
+69 
+64 
-10 

+71 
+70 
-40 
+10 

+12 

+75 
I 

78 
+81 

+42 

-  8 


-31 

-  2 

-42 
-19 

-32 
-90 

-44 
+26 

o 

-45 
-23 
-21 

+24 

-25 
-56 
-90 
-54 
+  3 

-73 
+17 

-12 

-16 

-90 

+30 

-13 
-90 

-81 

-80 

+37 
-90 

+  13 

+36 

-45 
-90 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

JUNE. 


1 

Limit- 

Tbb Stab'i 

At  Comjvmctiom  im  R.  A. 

ing  Par- 
allels. 

Name. 

Mag. 

Red'ns  from 
z9Z3.a 

Apparent 
Declina- 
tion. 

Washington 
Mean  Time. 

Hour 

Angle, 

H 

Y 

• 

y 

N. 

S. 

Aa 

Ad 

8 

M 

e         t 

d 

h     m 

h     m 

• 

• 

24 

Piscium 

6.t 

+0.83 

+  5-5 

'  3  38.6 

8 

3    6.0 

+  8  24.9 

+0.1464 

0.4932 

+0.2631 

+52 

-37 

27 

Piscium 

51 

0.79 

5.9 

4    2.6 

614.8 

+11  28.4 

+1.4070 

0.4935 

02644 

486 

+47 

29 

Piscium 

5.1 

0.77 

5.8 

330.9 

7  57-7 

-10  51.5 

+1.2921 

0.4938 

0.2649 

f87 

+32 

80  B. 

Piscium 

6.3 

0.73 

51 

-  0  59.4 

9  43  5 

-9   8.7 

-0.9596 

0.4943 

0.2653 

-  6|-90 

44 

Piscium 

6.0 

0.62 

5x 

+  I  27.2 

20  44.0 

+  I  33.3 

-0.6415 

0.4973 

0.2675 

+11 

-86 

147   B. 

Piscium 

59 

+0.48 

+  4-3 

+  449.8 

9 

8554 

-10  36.1 

-0.9698 

0.5023 

+0.2674 

-7-86 

171    B. 

Piscium 

6.3 

0.39 

4.7 

6   0.6 

14  57- 1 

-  4  44.9 

-0.6074 

0.5055 

0.2663 

+13-80 

73 

Piscium 

6.2 

0.37 

51 

5  H-2 

17  34  6 

-  2  12.0 

+0.9618 

0.5070 

0.2658 

+90+  6 

r 

Piscium 

5.6 

0.34 

50 

7   6.7 

22   7.2 

+  2  12.5 

+0.1346 

0.5099 

0.2642 

+51-37 

88 

Piscium 

6.2 

0.34 

5a 

631.9 

22  37.7 

+  242.1 

+0.8804 

0.5102 

0.2640 

+90,+  2 

54 

Ceti 

6.0 

40.14 

+  5.1 

+ro  36.6 

10 

16  38.3 

-  3  50.5 

+1.2776 

0.5237 

■w>2539 

+90 

+34 

26   B. 

Arietis 

6.0 

0.12 

5-1 

II  52.2 

2045.3 

+  0   8.7 

+1.0035 

0.5274 

0.2504 

+90 

+12 

12   H. 

*Arietis 

6.3 

O.IO 

4.9 

13   3.2 

22  15.1 

+  1357 

+0.1486 

0.5286 

0.2489 

+52 

-34 

19 

Arietis 

5.8 

+0.05 

4-7 

14  52.1 

11 

310.7 

+  621.6 

-0.5132 

0.5333 

0.2440 

fl7-69 

27 

Arietis 

6.4 

-0.05 

4.6 

17  19.0 

II  23.8 

-  9416 

-1.0610 

0.5415 

0.2342 

-16  -73 

36 

Arietis 

6.5 

-0.09 

+  5.0 

+17  23.6 

17  25.5 

-  3  52.3 

+0.2528 

0.5476 

+0.2262 

f59!-24 

40 

Arietis 

6.0 

0.08 

51 

17  55  I 

19  17.2 

-  2   4.5 

+O.I333 

0.5496 

0.2235 

f52  -30 

TT 

Arietis 

52 

0.08 

5.3 

17   6.0 

19  37-9 

-  I  44-6 

+1.0479 

0.5499 

0.2231 

+90+20 

45 

Arietis 

6.0 

0.10 

5.3 

17  58.6 

2228.7 

+  I    0.2 

+0.7794 

0.5530 

0.2181 

*9o 

-^  4 

9 

Arietis 

5.6 

o.zo 

5.3 

17  40.5 

22  44.6 

+  I  15.5 

+ 1. 1463 

0.5532 

0.2177 

r90|+28 

r? 

Arietis 

4.5 

-0.16 

+  5.5 

+19  238 

IS 

515.8 

+  7  32.7 

+0.7750 

0.5606 

+a2o65 

+90 

-^  5 

C 

Arietis 

5.0 

0.18 

5.3 

20  43.2 

638.5 

+  8  52.4 

-0.2875 

0.5619 

0.2042 

f  29  -49 

r 

Arietis 

5.1 

0.20 

5.5 

20  49.9 

917.8 

+11  25.8 

+0.1349 

05649 

0.1988 

f52-27 

«3 

Arietis 

5.2 

0.20 

5.6 

20  25.8 

956.5 

-II  57.0 

+0.6710 

0.5657 

0.1973 

f9o 

0 

«5 

Arietis 

6.0 

0.20 

56 

20  29.6 

10  38.4 

-II  16.7 

+0.7433 

0.5665 

0.1957 

f9o 

+  5 

«6 

Arietis 

6.1 

-0.23 

+  5  3 

•1-22  30.2 

12  16.5 

-  942.2 

-0.9729 

0.5682 

+0.1925 

-II 

-68 

. 

NEW 

MOON. 

^ 

Geminomm 

50 

+O.XI 

+  8.3 

-1-26  59.8 

16 

13  47  I 

+"  39-7 

-0.7490 

0.6042 

-0.1 161 

f  2 

-64 

0 

Cancri 

5-9 

0.13 

8.0 

25  38.2 

16  32.2 

-  942.3 

40.2608 

0.6023 

0.1249 

t6o-ia 

4 

Cancri 

6.2 

+0.14 

+  7.9 

+25  20.1 

16  50.2 

-  9  25.0 

+0.521 1 

0.6020 

-0.1257 

f79     0 

^ 

Cancri 

5.9 

0.17 

77 

25  46.6 

20   4.2 

-  6  19.3 

-0.3394 

0.5998 

0.1353 

f  25  -44 

A 

Cancri 

5-9 

0,21 

74 

24  18. 1 

23  51-8 

-  241.2 

+0.5815 

0.5963 

0.1466 

f85+  2 

28 

Cancri 

6.1 

0.25 

7.3 

24  26.4 

17 

255.0 

+  0  14.4 

-0.0165 

0.5937 

0.J551 

M3-29 

v» 

Cancri 

5-7 

0.26 

7.2 

24  22.8 

4    1.3 

+  I  18.0 

-0.1 316 

0.5927 

0.158a 

♦37,-36 

1.2 

Cancri 

6.4 

+0.26 

+  7.2 

+24  23.2 

4  35  4 

+  I  50.7 

-0.2287 

0.5922 

-01599 

f32  -41 

c 

s 

Cancri 

5-2 

043 

6.0 

22  24.2 

18  49.0 

-  829.9 

-0.8065 

0.5784 

0.1959 

o;-68 

79 

Cancri 

6.1 

0.43 

5-9 

2221.4 

19  12.7 

-8    7.1 

-0.8373 

0.5780 

0.1966 

-  2-68 

90  H. 

'  Cancri 

6.1 

043 

5-7 

21  38.9 

2032.1 

-  6  50.8 

-0.3963 

0.5767 

0.1993 

♦•23  -54 

57   B. 

Leonis 

6.5 

0.57 

41 

19  16.2 

16 

915.7 

+  5  23  9 

-0.7384,  0.5638 

0.2245 

*-  4,-71 

107   B. 

Leonis 

6.3 

+0.65 

+  2.5 

+16  II. 2 

18  20.5 

-  951.1 

+0.2326.  0.5549 

-0.2395 

f57-26 

V 

Leonis 

3-6 

0.67 

*2.8 

17  II.6 

19   2.8 

-  9  10.3 

0.9443,  0.5542 

0.2406 

-  8 

-73 

37 

Leonis 

5.5 

0.68 

1-5 

14  10. 1 

23   98 

-  512.1 

+1.0874  0.5505 

0.2457 

f9O+20 

42 

Leonis 

6.1 

0.72 

17 

15  25.2 

19 

126.3 

-  3    0.4 

-0.7335J  0.5484 

0.2486 

<•  5-75 

46 

Leonis 

5.8 

0.77 

+  I.I 

M  35-4 

6    4.8 

+  I  28.5 

-1.0693,  0.5443 

0.2543 

-16  -76 

/ 

Leonis 

5-3 

K).83 

-  0.7 

+11    0.6 

13  52.7 

+  9   0.6 

+0.5237  0.5379 

-0.2618 

♦76-15 

308   B. 

Leonis 

5-8 

0.93 

2.6 

832.5 

20 

I  29.6 

-  3  45-5 

-0.0709 

0.5296 

0.2703 

MO -47 

a 

Leonis 

4.1 

0.95 

3-5 

630.7 

4540 

-  0  27.6 

+1.0715  0.5273 

0.2723 

♦901+14 

10 

Virginis 

6.2 

1.18 

6.8 

+  223.4 

21 

442.7 

-  I  23.6 

-1.2791I  0.5161 

0.2771 

-30-88 

13 

Virginis 

59 

1.21 

8.0 

-  0  18.0 

9  12.6 

+  2  58.0 

+0.2507  0.5148 

0.2767 

f  58  -31 

V 

Virginis 

4.0 

+1.22 

-  8.0 

-  0  10.8 

9501 

+  334.4 

-0.0468  0.5146 

-0.2765 

♦42  -47 

91    G. 

Virginis 

6.5 

1.38 

10.2     3  44.9 

22 

252.6 

-  3  54.0 

-1.0231  0.5120 

0.2709 

-ioi-90 
f  40  -47 
+79-8 

A 

Virginis 

5-4 

1.58 

13.0     942.9 

2248.1 

-  8  34  6 

-0.0518  0.5131 

0.2573 

86 

Virginis 

5.6 

1.65 

13.9 

"594 

28 

519.7 

-  a  14.7 

+0.6876 

0.5142 

0.2515 

621    B. 

Virginis 

6.4 

1.76 

14.9 

14  33.2 

14  35  I 

+  6  43.8+1. 1225 

0.5166 

0.2415 

f76+i9 

1 

Librae  {var.) 

4.7 

f2.t7 

-15.7 

-19  27.8 

24 

23  36.2 

-  9  X7-2 

-0.8730 

0.5293 

-0.1937 

-12 

-90 

[Bph  va 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

JUNE. 


1 

Umit- 

The  Stab's                                     | 

At  Comjumctiom  in  R.  A. 

ing  Par- 
allels. 

Nwne. 

Mag. 

Red'ns  from 
xgiaA 

Apparent 
Declina- 
tion. 

Washinf^ton 
Mean  Time. 

Hour 

Angle, 

// 

Y 

JC' 

y 

N. 

s 

Aa 

AA 

N 

%^. 

■ 

e        » 

d     h     m 

h     m 

e 

e 

25 

Libra 

6.0 

+2.17 

-15.6 

-19  19.3 

25     0    7.7 

-  8  46.7 

-1.1288 

0.5296 

-0.1927 

-28 

-90 

169  B. 

Librae 

6.0 

234 

15.8 

2251.3 

II  36.7 

+  2  19.8 

+0.5868 

0.5349 

0.1714 

+64 

-12 

J  77   B. 

Librae 

6.2 

2.35 

15.8 

22  52.0 

12  20.2 

+  3    1.9 

+0.4766 

0.5352 

0.1699 

+58 

-18 

42 

Librae 

5.0 

2.36 

15-9 

23  32.2 

"  45.4 

+  326.3 

+1.1301 

05354 

0.1692 

+67 

+24 

31    B. 

Scorpii 

5-4 

2-45 

15.6 

24  16.6 

19     3.4 

+  9317 

+0.9043 

0.5383 

0.1567 

+66 

+  8 

32   B. 

Scorpii 

5.3 

+2.44 

-15-5 

-23  43-2 

19     48 

+  9331 

+0.2982 

0.5383 

-0.1567 

+46 

-28 

40  B. 

Scorpii 

5.4 

2.47 

15.4 

24  34-9 

21  12.4 

+11  36.5 

+0.9049 

0.5392 

0.1520 

+66 

+  8 

50   B. 

Scorpii 

6.4 

2.50 

15.2 

24  29.3 

23  39.3 

-10    1.6 

+0.4369 

0.5402 

0.1468 

+53 

-20 

57   B. 

Scorpii 

5.7 

2.50 

14.9 

23  22.3 

26    0  40.6 

-  9    2.4 

-0.9264 

0.5406 

0.1448 

-20 

-90 

24  G. 

Scorpii 

6.2 

2.52 

15.0 

24  13,9 

I  28.1 

-  8  16.5 

-0.1057 

0.5410 

0.1430 

+23 

-50 

27  G. 

Scorpii 

5.8 

+2.51 

-14.8 

-23  27.3 

152.5 

-  7  52.9 

-1.0076 

0.5412 

-0.1422 

-26 

-90 

41   G. 

Scorpii 

6.3 

2.55 

147 

24  12. 1 

4    9-2 

-  5  40.8 

-0.5148 

0.5422 

0.1370 

+  2 

-78 

85   B. 

Scorpii 

6.0 

2.57 

149 

25  15-5 

4391 

-  5  "9 

+0.5663 

0.5424 

0.1360 

+59 

-13 

19 

Scorpii 

49 

2.58 

14.4 

23  57  7 

716.8 

-  239.6 

-1. 1951 

0.5434 

0.1305 

-43 

-90 

ff 

Scorpii 

3.1 

2.60 

14.6 

25  23.2 

730.4 

-  226.5 

+0.3264 

0.5435 

0.1299 

+44 

-26 

a 

Scorpii    - 

1.2 

+2.66 

-14-3 

-26  14.5 

II  12.3 

+  I    7.8 

+0.7938 

0.5449 

-0.1213 

+64 

+  I 

22 

Scorpii 

4.8 

2.64 

14.1 

24  55-6 

11  35.3 

+  I  30. 1 

-0.6868 

0.5450 

0.1204 

-  9 

-90 

116   B. 

Scorpii 

6.2 

2.66 

143 

2621.0 

la   5.6 

+  I  59-4 

+0.8059 

0.5452 

0.1 190 

f64 

+  2 

134   B. 

Scoipii 

6.4 

2.74 

137 

27  17  7 

17  52.0 

+  7  33.8 

+1.1888 

0.5473 

0.1056 

^63 

+34 

118   B. 

Ophiuchi 

6.2 

2.82 

12.3 

26  23.9 

^f    3  55  9 

-  643.2 

-07343 

0.5501 

0.0810 

-16 

-90 

95   G. 

Ophittchi 

6.1 

•f2.86 

-12.1 

-27  39-4 

621.3 

-  4  22.9 

■^o.4554 

0.5508 

-0.0751 

M7 

-18 

36 

Ophi.  {rsi  star) 

5-4 

2.83 

12.3 

26  28.7 

741.6 

-  3    5-3 

-0.9361 

0.5510 

0.0718 

-29 

-90 

43 

Ophiuchi 

5.4 

2.91 

11.4 

28    3.7 

II  10.5 

+  0  16.2 

+0.5663 

0.5515 

0.0628 

^53 

-12 

163   G. 

Ophiuchi 

6.3 

2.98 

lO.O 

27  50  7 

19  56.8 

+  844.1 

-0.1246 

0.5527 

0.0407 

+  12 

-51 

X 

Sagittarii  (var.) 

4-4 

2.99 

97 

27  48.0 

21  49.2 

+10  32.5 

-0.2448 

0.5528 

0.0354 

+  6 

-59 

4   G. 

Sagittarii 

6.2 

+2.97 

-9.6 

-26  56.8 

22  14.0 

+10  56.5 

-1.1987 

0.5528 

-0.0345 

-52 

-90 

10  G. 

Sagittarii 

5-7 

301 

9.1 

28    3.2 

28     149.5 

-  9  35  7 

-00878 

0.5529 

0.0251 

*-i3 

-49 

210  B. 

Scorpii 

5-8 

3.04 

9.0 

2845.1 

240.3 

-  8  46  7 

+0.6610 

0.5529 

0.0229 

+58 

-  6 

38  B. 

Sagittarii 

47 

305 

8.2 

28  28.2 

649.0 

-446.8 

+0.2771 

0.5530 

0.0120 

+31 

-28 

C.P.-28**  X4268 

6.4 

3.07 

79 

28  55-4 

830.9 

-  3   8.4 

+0.7607 

0.5528 

0.0076 

+62 

0 

48   G. 

Sagittarii 

6.3 

+3.07 

-7.6 

-28  19.2 

10  54-4 

-  050.0 

+0.0837 

0.5525 

-0.0014 

+19-39 

62   B. 

Sagittarii 

6.0 

3.08 

7.5 

2841.1 

10  54.6 

-  049.8 

+0.4864 

0.55251-0.0014 

+43-16 

58   G. 

Sagittarii 

6.1 

3.07 

71 

28  28.4 

12  56.2 

+  I    7.5 

+0.2551 

0.5523+0.0039 

+29 

-30 

^ 

Sagittarii 

3  3 

3.08,     5.2 

27    5.0 

23  244 

+11  13.7 

-1.0990 

0.5504 

0.0308 

-44 

-90 

r 

Sagittarii 

3.5 

3.10 

3.6   2748.1 

29    852.9 

-  3  37-5 

+0.1000 

0.5478 

0.0547 

+25 

-38 

183   B, 

Sagittarii 

6.2  +3.13 

-  3.4-2846.4 

9   71 

-  323.8 

+1.1907 

0.5477 

+0.0553 

+62 

+36 

234   B. 

Sagittarii 

5-9    3.10 

1.9 

28   2.2 

16  47.0 

+  4    0.3 

+0.8710 

0.5449 

0.0740 

+62 

+  7 

248   B. 

Sagittarii 

57  t  3.09 

-  1.6 

27  lO.O 

19  14.0 

+  622.3 

+0.0946 

0.5439   0.0798 

+27 

-39 

u 

Sagittaru 

4-8,  3.05 

+  0.7;  2632.01 

30    7    9.5 

-  6   6.2 

+0.5107 

0.5383    0.1072 

+53 

-16 

// 

Sagittarii 

4.9  -I-3.03  +  0.9  -26  26.0! 

837.0 

-  441.6 

+0.5591 

0.5374 +0.H06 

+56 

-13 

JULY 


40  B.  Capricorni 
56  B.  Capricorni 

Capricorni 
Capricorni 
Capricorni 
Capricorni 
B.  Capricorni 

Capricorni 
Capricorni 
Capricorni 
B.  Capricorni 
Aquarii  {mean) 

Aquarii 


X 
27 

33 
128 

37 
e 


152 
29 

39 


6.2 

+2.94 

+  3.6 

-25  14.4 

6.3 

2.91 

4  3 

24    5  7 

5.3 

+2.74 

+  6.0 

-21  32.8 

6.1 

2.72 

5.9 

20  54-5 

5-3 

2.70 

6.4 

21     0.9 

53 

2.68 

7.1 

21  13.5 

6.5 

2.62 

7.2 

19  31.8 

5.7 

+2.62 

+  7.8 

-2028.5 

4-7 

2.60 

7.8 

1951-5 

4.8 

2.57 

8.1 

19  15.9 

6.5 

2.49 

8.2 

17  15.2 

6.5 

2.44 

9.0 

17  23.2 

6.2 

+2.34 

+  9.0 

-14  37.5 

3 

12] 


040.7 
412.4 

18  13.4 

18  43.3 
21  46.6 

2  54 
5    50 

734.0 

8431 

II  36.1 

15  337 
21  59.2 

3  19.0 


+10  50.6+1.2843 

-  9  44'4,+o.53ii 

+  350.3-0.0080 
+  4  19.3-0.6285 
+  7  17.0  +0.0379 
+11  28.0+1.0677 

-  9  37.8-0.2431 

-  7  13.3+1.2896 

-  6    6.2+0.8329 

-  3  18.3 +0.7516 
+  o  32.4-0.6686 
+  6  46.6  +0.8384 

+1157.2-1.0538 


0.5286I 
0.5266 

0.5183 
0.5180 
0.5162 

0.5x37 
0.5121 

0.5107 
0.5100 
0.5085 
0.5064 
0.5032 

0.5007 


+0.1440 
0.1509 

+0.1758 
o.  1767 
0.1817 
0.1885 
0.1930 

+0. 1966 
0.1983 

0.2022 
0.2076 
0.2157 

+0.2219 


+65^+46 
+58 


-15 


[+31-44 

-88 

-42 
+18 


+34 
+69 

+221-58 


+7o;+40 
+70+  2 

+711-  4 
+  2I-90 

-♦■  I 


+73 
-19 


-90 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

JULY. 


Limit- 

T&s STAm'a 

At  CoMjuHcnoH  »  R.  A. 

ing  Par- 
allels. 

Name. 

Mag. 

Red 'ns  from 
X9z2.a 

Apparent 
declina- 
tion. 

Washington 
Mean  Time. 

Hour 
Angle, 

Y 

*' 

f 

N     ^ 

Aa 

A« 

A^  ■ 

^^. 
0 

8 

M 

e         t 

d    h     m 

h     m 

e 

45 

Aquarii 

6.1 

+2.30 

+     9.2 

-13  44.6 

8    6  50.7 

-  837.1 

-1.2394 

0.4992 

+0.3258 

-34-90 

50 

Aquarii 

5-9 

2.28 

97 

13  58.4 

946.2 

-  5  46.6 

-0.3198 

0.4979 

0.2289 

+23-62 

Z82   B. 

Aquarii 

6.2 

2.25 

9.8 

13  21.8 

12  46.9 

-  251.0 

-0.2999 

0.4968 

0.2318 

+24-62 

70 

Aquarii 

6.1 

2.12 

10.3 

II    I.I 

22  52.6 

+  6  57.9 

-0.5005 

0.4934 

0.2410 

+16-74 

74 

Aquarii 

5.8 

2.II 

10.9 

12    4.9 

4     I  36.2 

+  9  37.0 

+1.3324 

0.4926 

0.2432 

+78-^38 

k 

Aquarii 

5-4 

+2.00 

+10.4 

-  8  lo.o 

8    3.8 

-  8   6.1 

-1.3915 

0.4910 

+0.2480 

-48-90 

X 

Aquarii 

5-3 

1.94 

zx.o 

812.2 

14  32.9 

-  I  47.6 

40.2732 

0.4899 

0.2522 

457  -30 

317   B. 

Aquarii 

6.3 

1.89 

10.6 

623.1 

16  41.3 

+  0  17.2 

-1.1799 

0.4896 

0.2535 

-231-90 

337   B. 

Aquarii 

6.4 

1.84 

10.5 

5   0.5 

21  36.2 

+  5    4-1 

-1.4342 

0.4891 

0.2562 

-591-90 

20 

Piscium 

5.6 

1.72 

10.9 

3149 

5     751.8 

-  8  57.0 

-0.7034 

0.4889 

0.2605 

+  8 

-90 

24 

Piscium 

6.1 

+1.70 

+ZI.2 

-  3  38.5 

10  38.2 

-  6  15.2 

+0.4494 

0.4890 

+0.2614 

+70 

-21 

80  B. 

Piscium 

6.3 

I.61 

10.8 

-  0  59  3 

17  22.9 

+  018.5 

-0.6662 

0.4897 

0.2632 

+10  -8S 

98   B. 

Piscium 

6.3 

1-53 

10.6 

+  I  12.2 

6    0  25.0 

+  7   9.0 

-1.1835 

0.4910 

0.2644 

-22-89 

44 

Piscium 

6.0 

1.48 

I0.8 

127.3 

436.4 

+11  13.5 

-0.3467 

0.4920 

a  2648 

+26-63 

147   B. 

Piscium 

5-9 

1.36 

9.8 

4  49-9 

17    3.5 

-  040.3 

-0.6844 

0.4963 

a264i 

+  9|-«5 

171   B. 

Piscium 

6.3 

+1.27 

+10.3 

+  6    0.7 

23  13-5 

+  5  19.2 

-0.3226 

0.4992 

40.2628 

+28;-6i 

e 

Piscium 

4-4 

1.24 

9.9 

725.2 

7    0  52.8 

+  6  55.7 

-1.3924 

0.5000 

0.2624 

-45 -«3 

73 

Piscium 

6.2 

1.26 

I0.8 

5  11.3 

154.7 

+  7  55.9 

+1.2624 

0.5005 

0.2621 

+90+30 

C 

Piscium 

5.6 

1.20 

10.3 

7    6.8 

633.7 

-1133.2 

40.42x4 

0.5031 

a26o4 

+68-21 

88 

Piscium 

6.2 

1.20 

10.6 

632.0 

7    5.0 

-II    2.7 

+1.1751 

0.5035 

0.2602 

+90+23 

TT 

Piscium 

5.6 

+1.06 

+  9.4 

+1x41.7 

18  36.2 

+  0   8.1 

-1-3345 

0.51  II 

40.2544 

-38-78 

26  B. 

Arietis 

6.0 

0.96 

9.8 

"  52.3 

8     545.1 

+10  56.4 

+1.2712 

0.5200 

0.2460 

+9o;435 

12  H." 

'  Arietis 

6.3 

0.94 

94 

13    3.3 

7  17.1 

-"  34-5 

+0.4041 

0.5213 

0.2446 

+68-19 

19 

Arietis 

5.8 

0.89 

9.0 

14  52.2 

12  19.9 

-  641.3 

-0.2736 

0.5258 

0.2397 

^-30-53 

27 

Arietb 

6.4 

0.80 

8.5 

17  19.0 

20  44.9 

+  127.4 

-0.8420 

0.5339 

0.2301 

-i;-73 

36 

Arietis 

6.5 

+0.75 

+  8.8 

+17  23.7 

8    2552 

+  7  25.4 

+0.4743 

0.5404 

40.2219 

+73-12 

40 

Arietis 

6.0 

0.73 

8.7 

17  55.2 

449.4 

+  9  15.7 

40.3501 

0.5424 

0.2192 

+65-18 

TT 

Arietis 

52 

0.73 

9.0 

17    6.1 

5  10.6 

+  936.2 

4X.2730 

0.5428 

0.2186 

+90+41 

45 

Arietis 

6.0 

0.70 

8.8 

17  58.7 

8    5.2 

-1 1  35.3 

+0.9956 

0.5459 

0.2142 

+90+18 

P 

Arietis 

5.6 

0.71 

8.8 

17  40.5 

821.5 

-II  19.5 

+1.3656 

0.5462 

0.2x37 

+90+61 

^l 

Arietis 

58 

+a69 

+  8.1 

+20  19. 1 

9    38 

-10  38.7 

-1. 2091 

0.5469 

40.2125 

-30.-70 

6 

Arietis 

4-5 

0.64 

8.6 

19  23.8 

15    1.2 

-  4  53.8 

+0.9763 

0.5536 

0.2025 

+90<fi9 

C 

Arietis 

5.0 

0.62 

8.2 

2043.3 

16  25.6 

-  3  32.5 

-0.0994 

0.5551 

0.2000 

439I-38 

T 

Arietis 

5.1 

0.60 

8.3 

20  50.0 

19    8.2 

-  0  55.8 

+0.3210 

0.5582 

0.1949 

+63-16 

63 

Arietis 

5.2 

0.59 

8.4 

20258 

19  47.7 

-  0  17.6 

+0.8605 

0.5590 

0.1936 

+90*13 

65 

Arietis 

6.0 

+0.59 

+  8.4 

+20  29.7 

20  30.4 

+  023.5 

+0.9322 

0.5598 

+0.X922 

+9oVi7 

66 

Arietis 

6.1 

0.57 

7.9 

22  30.2 

22  10.5 

+  I  59.9 

-0.8034 

0.5616 

0.1889 

o-(>7 

16 

Tauri 

5.4 

0.51 

7-7 

24   0.9 

10    4  57-3 

+  8  31.5 -1.1066 

0.5694 

0.1746 

-23-66 

17 

Tauri 

3.8 

0.51 

7.7 

23  50.4 

459.2 

+  8  33.3  -0.9221 

0.5695 

0.1745 

-  8-66 

9 

Tauri 

4-3 

0.51 

7.6 

24  1 1.6 

5    7-1 

+  840.9 

-1.2597 

0.5696 

0.1742 

-40-66 

20 

Tauri 

41 

+0.51 

+  7.6 

+24   5-7 

522.4 

+  855.7 

-1.1150 

0.5699 

40.1736 

-23,-66 

21 

Tauri 

5.8 

0.51 

7.6 

24  17.0 

524.3 

■»■  8  57-5 

-1.2997 

0.5699 

0.1736 

-47-^ 

22 

Tauri 

6.5 

0.51 

7.6 

24  15.4 

527.7 

+  9   0.8 

-1.2628 

0.5700 

0.1734 

-40-66 

23 

Tauri 

4-3 

0.51 

7.8 

23  40.6 

535.0 

+  9    7.8 

-0.6528 

0.570X 

0.1732 

+  8  --65 

J7 

Tauri 

30 

0.50 

.    7.8 

23  50.2 

6    3.3 

+  9  350 

-0.7328 

0.5706 

0.1721 

+  4-66 

104  B. 

Tauri 

5-5 

+0.51 

+  8.0 

+23   9.2 

625.0 

+  956.0 

+0.0223 

0.5711 

40.1712 

+45-26 

27 

Tauri 

3.7 

0.50 

7.8 

23  472 

644.4 

+10  14.6 

-0.5656 

0.5714 

0.1705 

413   60 

28 

Tauri 

5.2 

0.50 

7.8 

23  52.2 

645.0 

+1015.1 

-0.6490 

0.5715 

0.1705 

+  8^64 

133   B. 

Tauri 

5-9 

0.50 

8.3 

21  58.8 

7    4-4 

+10  33.8 

+1.3267 

0.5718 

0.1697 

+90,  ^62 

33 

Tauri 

6.0 

0.48 

8.1 

22  55-4 

957.2 

-10  40.1 

+0.8466 

0.5750 

0.X630 

1+90+16 

161    B. 

Tauri 

6.5 

fo.47 

+  8.1 

+22  57.3 

11  30.7 

-  9  lO.I 

+1.0636 

0.5769 

40.1592 

+90 

*3i 

36 

Tauri 

5.6 

0.46 

8.0 

23  52.0 

12  51.6 

-  7  52.4 

40.3538 

0.5783 

0.1559 

+66'-io 

X 

Tauri 

5-3 

0.41 

7.8 

25  25.5 

19  59.7 

-  I    1.2 

-0.1720 

0.586X 

0.1373 

^^34 

-35 

62 

Tauri 

6.1 

0.40 

8.1 

24    5-9 

20  33.8 

-  028.5 

+1.2400 

0.5866 

0.1358 

490 

+49 

17   B. 

Aurigae 

6.0 

0.34 

7.5 

27  45.2 

11      7  26.9 

+  9  57.8 

-1.1183 

0.5975 

0x042 

-27 

6a 

38  B. 

Aurigae 

6.5 

+0.32 

+  7.6 

+27  34.6 

II  51.0 

-  9  49-2 

-0.5110 

0.6015 

40.0904 

«5 

-50 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 


JULY. 


Trs  Stae's 


Name. 


47  B.  Aurigae 

354  B.  Tauri 
22         Aurigae 
/3         Tauri 


107  B. 
V 
37 
42 

46 
I 
308  B. 

a 

P 

27  B. 
13 

gi   G. 

k 

86 
621   B. 
I 

64  G. 
169  B. 

177   B. 

42 

31  B. 

32  B. 

40  B. 

50  B. 

57  B. 
24  G. 
27  G. 

41  G. 

85  B. 

a 
22 
116  B. 

134   B. 
Z18  B. 

95   G. 

36 

43 

163  G. 

X 

10  G 

2x0  B. 

38  B. 

48  G. 
62   B. 

58  G. 

0 


Leonis 
Leonis 
Leonis 
Leonis 

Leonb 
Leonis 
Leonis 
Leonis 
Virginis 

Virginis 
Virginis 
Virginis 
Virginis 
Virginis 

Virginis 
Virginis 
Librae  {var.) 
Librae 
Librae 

Librae 

Librae 

Scorpii 

Scorpii 

Scorpii 

Scorpii 
Scorpii 
Scorpii 
Scorpii 
Scorpii 

Scorpii 
Scorpii 
Scorpii 
Scorpii 
Scorpii 

Scorpii 
Ophiuchi 
Ophiachi 
Ophi.  {jst  star.) 
Ophiuchi 

Ophiachi 
Sagittarii  (var.) 
Sagittarii 
Scorpii 
Sagittarii 

C.  D.-28®  14268 

Sagittarii 

Sagittarii 

Sagittarii 

Sagittarii 

Sagittarii 


Mag. 


6.0 

6.4 
6.4 

r.8 


6.3 
3-6 

5.5 
6.x 

5.8 
53 
5.8 

41 
3.8 

6.5 

5.9 
4.0 

6.5 

5.4 

5.6 

6.4 

4-7 
5.8 
6.0 

6.2 

50 
5-4 
53 
5.4 
6.4 

57 
6.2 

5.8 

6.3 

6.0 

31 

X.2 
4.8 
6.2 

6.4 

6.2 

6.x 

5.4 
5.4 

6.3 
4.4 
5-7 
5.8 

47 

6.4 
6.3 
6.0 
6.1 

33 

3-5 


Red'ns  from 
iQiadO. 


Aa 


« 

40.31 
0.29 
0.29 
0.28 


+0.54 

a56 
0,56 

0.59 

+0.63 
0.66 
0.74 

0-75 
0.87 

+0.87 
0.96 
0.97 

1.13 
1.32 

+1.40 
1.51 
1.97 
2.02 

2.18 

+2.19 
2.20 
2.30 
2.30 
2.34 

+2.38 
2.38 
2.40 
2.40 
2.44 

+2.46 
2.50 

2.57 
2.56 

2.59 

+2.69 
2.82 
2.87 
2.85 

295 

+3.05 
307 
3.13 
3.15 
319 

+3-22 

3.23 
324 
325 
330 

+3.39 


A« 


Apparent 

Declina- 

tion. 


rr 


7.6 

7-7 

75 
7.6 


2. 

2.9 

2.0 

2.x 


8+16 


z 
0.1 

1-5 
2.2 

4-7 

5.2 

6.4 
6.4 
87 
17 

2.6 

3.8 

54 
6.x 

6.0 

59 
6.x 

59 

57 

5.8 

56 

5-2 
5.4 
51 
5.2 


+27  55.3 

27  52.3 

28  51.3 
28  32.2 

NEW 


6+X4 


XX.2 

X7  11.6 
X4  10. 1 
15  25.2 

35-4 
XI    0.7 

832.5 
630.7 

215.6 


+    X 

-  o 
o 

3 
9 

-XX 

14 
19 

22 
22 

-22 

23 
24 
23 
24 

1-24 
23 
24 
23 
24 


5 
52 

51 
4.6 

50 

4.6 

3.1 
31 
3.3 
2.5 

I.I 
0.8 
o.x 

O.I 

9-4 

9.1 

87 
8.6 

8.2 

6.0 


4-25 


'  4-3 


25 
26 

24 

26 

-27 
26 

27 

26 

28 

-27 

27 
28 

28 

28 

28 
28 
28 
28 
27 

27 


19 
20 


%% 


X.I 

18.0 
10.8 

44-9 
42.9 

59-4 
33-2 
27.8 

47 
51-3 

52.0 
32.2 
x6.6 
432 
34-9 

293 

22.3 

13-9 
273 

12. 1 

155 
23.2 

14.5 

55-6 
21. 1 

17.7 

239 

395 
28.7 

37 

50.7 

48.x 

33 
452 

28.2 

55-4 
19.2 

41.1 

28.4 

5.0 

48.1 

[Epb  xaj 


At  Conjumctiom  in  R.  A. 


Washin^on 
Meaa  Time. 


d    h    m 
11  1343.6 

17501 
x8  41. 2 
1944.8 

MOON. 


16 


IT 
18 


S4 


26 


26 


3176 
358.6 

758.4 
xo  XO.8 

X4  40.9 

22  14.6 
930-2 

X2  4S.4 
243.8 

647.x 

x6  18.4 

16  54  9 
932.3 
5    37 

XX  28.8 

20  36.2 

520.X 

7  16.2 

17  X8.4 

18  X.9 
18  27.0 

044.6 
046.0 
253.6 

520.5 
621.9 

7  9-4 
7338 
950.7 

xo  20.6 

X3  12.X 

16  54  4 

X7  17.4 
X7  47.8 

23  350 
94x0 

12  7.0 

13  27.6 
x6  57.4 

I  46.0 

338.9 
740.3 

8313 
X24X.2 

14  23.6 
x6  47.8 
x6  48.0 
1850.1 

5  2X.2 


Hour 
Angle, 

H 


h     m 
8    X.3 

4    5.5 
3x6.5 

2157 


14  52.0!+ 


+  o 

+    X 

+  5 

+  7 

+11 

4 

6 


539 
33.5 
24.4 

32.1 


52.5 
49.6 

2 


9-0, 


9 

I 


+  2 

+  X1 

-II 

+  4 
-  o 

5 

9 

I 

o 
9 
+10 

+XO 

6 
6 

4 

2 
X 
O 
O 

X 


2 

5 

8 

8 

9 

8 
o 

3 
4 
7 

-  7 
5 

X 

I 
2 


145 
174 

38.x 

514 
33.2 
33-2 
31.5 
41.8 

277 

459 
6.4 

48.8 

31.0 
55.2 

597 
58.3 
54-9 

330 
337 

477 
24.2 

48.1 

17.0 

2.7 

37-4 
59.6 

29.0 

557 

49-3 
10.2 

28.0I 
50.5 

394 

50.5 

57.5 

8.3 

52.8 


-0.6917 
-0.3205 
-X.2402 
0.8517 


■10.0364 
-1. 1250 
+0.8678 
-0.9307 

-1.2707 
+0.2832 
.3221 
+0.7980 
+1.X838 


+1.2990 
-0.0403 

-0.3341 

-1.3054 
-0.3421 

+0.3945 
+0.8343 

-I.IXIOi 

+X.328X 
+0.3639 

+0.2551 
+0.9080 
+0.6939 
+0.0888 
+0.6983 


+ 
+ 
+ 
+ 


4 
6 

6 

8 

5 

4 


+0.2354 
-1. 1248 

.3033 
-X.2036 

-0.7074 

+o.3740\ 
+O.X394 
+0.6x38 
-0.8659 
+0.6279 

+X.0218 

.8824 

+0.3133 

-1.0764 

+0.4343 
-0.2397 
-0.3561 
-0.1906 
+0.5608 
+0.X854 

31.7  +0.6730 

50.8  +0.0002 
51.0+0.4034 
48.8+0.1763 

2.0 -1. 1572 

9.0I+0.0639 


0.6030 
0.606X 
0.6067 
o. 


6075+0 


5637 
5630 

5594 
5573 

5532 

5467 
5380 

5357 
5274 

5254 
5216 

52x4 

5174 
5168 

5175 
5190 

5293 
530X 

5339 

5343 
5345 
5369 
5369 
5378 

5388 
5392 
5395 
5396 
5405 

5407 
5417 
5430 
5432 
5433 

5452 
5479 
5484 
5487 
5493 

5504 

5505 
5508 

5508 
5507 
5506 

5505 
5505 
5503 
5487 

5463 


y 


+0.0844 
0.0709 
0.0681 
.0645 


0.2453 
0.2463 
0.2522 
0.2551 

-0.2605 
0.2682 
0.2765 
0.2781 
0.2820 

-0.2822 
0.28x2 
0.28x0 
0.2743 
0.2592 

-0.2527 
0.2422 
0.X926 
0.1891 
0.1700 

-0.1686 
0.X677 

0.1549 

o.x  548 
0.1503 

-0.1451 
0.1429 
0.I4IX 
O.X403 

0.1352 

-0.1342 
0.X277 
O.I  192 
o.x  183 
O.x  171 

-0.X035 
0.0790 
0.0729 
0.0695 
0.0607 

-0.0382 

0.0334 

0.0230 
0.0208 
0.0x00 

-0.0056 

+0.0006 

0.0006 

0.0059 

0.0329 

+0.0568 


Umit- 
ing  Par- 
allels. 


N. 


+  5 

+26 

44 

V  6 


-61 

-37 
-61 

-6x 


+46-36 
-20  ■ 


+90 


-73 
+  7 
6-75 


-32 
+60 

+28 
+90 
+90 

+90 

+42 
+27 

-34 
+24 

+62 

+75 


-75 

-27 
-60 

-  2 

+22 

+33 
-46 

-63 

-90 

-64 

-24 
o 


-29-90 


f68 

+50 

+44 
+66 

f65 

+34 

+65 

+40 
-36 

+12 

-43 

-  9 

+47 

+33 

+59 
-20 

+60 

+63 

25 

+37 
-40 

+43 

+  5 

-  X 
+  6 
+48 

+25 

+56 
+14 

+37 
+24 


+49 

-24 

-30 
+  8 

-  6 

-39 

-  5 

-31 
-90 

-63 
-90 

-90 

-23 
-36 
-10 
-90 

-  9 

+18 

-90 
-26 

-90 
-20 

-59 
-67 
-56 
-12 

-33 

-  5 

-44 

-21 

-34 


-49-90 


+22 


-40 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 


JULY. 


Umit- 

The  Star's                                     | 

At  Cohjuhction  xm  R.  A. 

ing  Par- 

allels. 

Name. 

Mag. 

Red'ns  from 
19Z2.Q1 

Apparent 
Declina- 
tion. 

Washington 
Mean  Time. 

Hour 

Angle, 

H 

Y 

x' 

y 

N.'  S. 

Aa 

Ad 

8 

n 

0      t 

d 

h    m 

h     m 

e        e 

183   B. 

Sagittarii 

6.2 

+342 

-  4-3 

-28  46.5 

26 

15    6.3 

+  4  22.9 

+1.1568 

0.5463 

+0.0574 

+61+32 

234   B. 

Sagittarii 

5-9 

3-44 

2.6 

28    2.2 

22  47.8 

+11  48.5 

+08535 

0.5437 

0.0761 

+62+  6 

248  B. 

Sagittarii 

57 

3-43 

-  2.0 

27  lO.O 

a7 

I  153 

-  9  49.0 

+0.0817 

0.5428 

0.0819 

+26-39 

0) 

Sagittarii 

4.8 

3.45+  0-5 

26  32.0 

13  13.0 

+  I  44.7 

+0.5250 

0.5375 

0.1095 

+53-15 

A 

Sagittarii 

4-9 

3-45 

0.8 

2626.1 

14  40.6 

+  3    9-3 

+0.5771 

0.5368 

0.1 127 

+57-12 

56   B. 

Capricomi 

6.3 

+341 

+  50 

-24    5-7 

28 

10  18.2 

"  I  51. 1 

+0.5937 

0.5265 

+0.1531 

+61-12 

X 

Capricomi 

5-3 

330 

7.2 

21  32.7 

29 

019.9 

+"44-3 

+0.0865 

0.5187 

0.178X 

+37-39 

27 

Capricomi 

6.1 

3.28 

7-3 

20  54-5 

049.8 

-II  46.8 

-0.5333 

0.5184 

0.1790 

+  5-79 

0 

Capricomi 

53 

327 

7-9 

21    0.9 

3  53-2 

-  849.0 

+0.1406 

0.5167   0.1840 

+40-36 

33 

Capricomi 

5-3 

3.26 

8.6 

21  13.4 

8  12. 1 

-  4  37-9 

+i.i8ii 

0.5142'  0.1908 

+69+25 

128   B. 

Capricomi 

6.5 

+3.21 

+  9.0 

-19  31.8 

II  11.8 

-  I  43-6 

-0.1239 

0.5127 +0.1954 

+28-51 

e 

Capn'comi 

47 

3.21 

97 

1951-5 

14  50.0 

+  I  48.1 

+0.9612 

0.5107 

0.2006 

+70+10 

K 

Capricomi 

4.8 

319 

10. 1 

19  159 

17  43.0 

+  4  36.0  +0.8864 

0.5090 

0.2046 

+71+  5 

152  B. 

Capricomi 

6.5 

3.12 

10.5 

17  15.2 

21  40.7 

+  8  26.8  -  0.5262 

0.5072 

0.2100 

+10-77 

29 

Aquarii(x^<iif) 

6.5 

3.09 

11.6 

1723.1 

80 

4   6.3 

-  9  18.8  +0.9966 

0.5042    0.2x81 

1 

+73+11 

39 

Aquarii 

6.2 

-•-3.01 

+12.0 

-14  37-5 

926.3 

-  4    7.9-0.8864 

0.5015+0.2243 

-  8-90 

45 

Aquarii 

6.1 

2.97 

12.4 

13  44-5 

12  58.1 

-  042.2 

-1.0649 

0.4999;  0.2281 

-19-90 

50 

Aquarii 

5-9 

2.96 

12.8 

13  58.3 

15  537 

+  2    8.4 

-0.1379 

0.4987   0.23x1 

+32'-52 

182   B. 

Aquarii 

6.2 

2.93 

13.1 

13  21.7 

18  54.6 

+  5   42 

-0.1119 

0.4974   0.2342 

+34,-50 

70 

Aquarii 

6.1 

2.83 

14.0 

II     i.o 

81 

5     1-2 

-  9   6.1 

-0.2931 

0.4939   0.2431 

+26-^ 

h 

Aquarii 

5-4 

+2.73 

+X4.6 

-  8    9.9 

14  137 

-  0   8.8 

-1. 1699 

0.4912+0.2498 

-23-90 

X 

Aquarii 

5-3 

2.68 

15.2 

8l2.I 

2044.1 

+  6  11.0+0.5110 

0.4899I  0.2538 

+72-18 

317   B. 

Aquarii 

6.3 

+2.63  +15.0 

-  623.1 

22  53  I 

+  8  16.5  -0.9436 

0.4895  +0.2550 

-  7;-90 

AUGUST. 


337   B. 
342   B. 
20 

24 

80   B. 
98   B. 

44 

147   B. 
171    B. 

c 

12   H.> 

19 

27 

36 

40 

45 
47 

6 

C 

r 

63 

65 

66 

16 

17 

20 
21 


Aquarii 
Aquarii 
Piscium 
Piscium 

Piscium 
Piscium 
Piscium 
Piscium 
Piscium 

Piscium 

Piscium 

Piscium 

Arietis 

Arietis 

Arietis 
Arietis 
Arietis 
Arietis 
Arietis 

Arietis 
Arietis 
Arietis 
Arietis 
Arietis 

Arietis 

Tauri 

Tauri 

Tauri 

Tauri 

Tauri 


6.4 

+2.60 

+15.1 

-  5    0.5 

6.5 

2.58 

15.2 

433.8 

5.6 

2.50 

15.8 

3148 

6.1 

2.48 

16. 1 

338.4 

6.3 

+2.40 

+15.9 

-  059.2 

6.3 

2.33 

15.8 

+  I  12.2 

6.0 

2.30 

16.0 

127.4 

5-9 

2.20 

15.1 

450.0 

6.3 

2.12 

157 

6    0.8 

4.4 

+2.09 

+15.3 

+  7  25.2 

5.6 

2.06 

157 

7    6.9 

5.6 

1.94 

14.6 

II  41.7 

6.3 

1.83 

145 

13    3.4 

5.8 

1.78 

13.9 

14  52.3 

6.4 

+1.71 

+131 

+17  19. 1 

6.5 

1.65 

13.2 

17  237 

6.0 

1.64 

13.0 

17553 

6.0 

X.60 

13.0 

17  58.8 

5.8 

1.61 

12.2 

20  19.2 

4.5 

+1.55 

+X2.5 

+19  23.9 

5.0 

1.53 

12.0 

20  43.3 

5.1 

1.51 

1 1.9 

20  50.0 

5.2 

1.50 

12.1 

20  25.9 

6.0 

1.49 

12.0 

20  29.7 

6.1 

+1.48 

+11. 3 

+22  30.3 

5-4 

1.42 

X0.7 

24    1.0 

3.8 

1.42 

10.8 

23  50.4 

4.3 

1.42 

10.7 

24  11.7 

41 

1.42 

10.7 

24   5.8 

5.8 

+1.42 

+X0.6 

+24  17.0 

1  3 

4 

14 
x6 

23 

2  6 

II 

23 
8    5 

7 

13 
4    I 

14 
19 

6  4 
10 
12 
16 

17 


49-3 
56.2 

8.4 
56.1 

44.0 
50.0 

4-2 

40.8 

56.3 

37.2 

237 
40.0 

37.6 

47.6 

25.4 
45.5 
42.8 

41 
4-2 


6 


23  11.7 
038.6 
3258 
4  6.5 
450.4 

633.5 
13  32.3 
13  34-2 
1342.3 

13  58.1 

14  ao 


-10 

-  9 

-  o 

+  I 

+  8 

-  8 

-  4 

+  7 
-10 

-  8 

-  2 
+  8 

-  2 
+  2 

+10 

-  6 

-  5 

-  I 

-  o 

+  5 
+  6 

+  9 

+  9 

+10 

-II 

-  5 

-  5 

-  4 

-  4 

-  4 


55-4 
50.3 

53.1 
50.2 

27.0 

38.5 
31.2 
44.6 
10.4 

323 

557 

59.4 
26.3 

34-2 

55.5 
56.6 

32 

48.7 
50.6 

44 
28.3 

97 
49.0 

31-3 

49.2 

5.6 

3.8 

55.9 

407 

38.9 


-1.1917 
-1.3916 
-0.4441 
+0.7180 

-0.3958 
0.9096 
0.0640 

^.3969 
0.0299 

-1. 1090 
+0.7226 
-X.0529 
+0.7000 
+0.0106 

-0.5726 
+0.7552 
+0.6274 
+1.2781 
-0.9588 

+1.2499 
+0.1568 

+0.5795 
+1.1258 

+1.1974 

-05657 
-0.8839 

-0.6967 

-1.0395 

-0.8930 

-1.0806 


4888 
4887 
4879 

4879 
4883 
4891 
4899 

4933 
4957 

4963 
4990 

5059 
5150 
5192 

5266 

5325 
5344 
5378 
5388 

5450 
5466 

5494 
5500 

5509 

5527 
5602 

5602 

5603 

5606 

5607 


+0.2574 
0.2579 
0.2614 
0.2622 

+0.2636 
0.2644 
0.2645 
0.2632 
0.2615 

+0.2610 
0.2587 
0.2520 
0.24x5 
0.2365 

+0.2266 
0.2181 
0.2153 
0.2103 
0.2086 

+0.1986 
0.1960 
0.1909 
0.1896 
0.1882 

+0.1849 
0.1706 
0.1705 
0.1702 
0.1696 


-24--^ 

-45'^ 
+21-70 

+86,-7 

+24H67 

-  3-S9 
+41-48 

+24-66 

+43|-45 

-X7'-^3 
+90-  6 
-13-78 

+90-4 

+45,-38 

+14-68 

+9C.+  3 

+87-4 
+90+42 

-  9,-70 
+90+4X 

+53  'V> 
83-3 
+90+31 

+90|+37 

+14-62 

-  6-66 
6-66 

-17-66 

-  6:-66 


+0.1695  -«o|-66 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

AUGUST. 


Ths  Stak'b 


At  Comjumctiom  im  R.  A. 


Umit- 
ing  Par- 
allels. 


Name. 


22 

23 

X04   B. 

27 

28 

33 
i6x    B. 

36 

X 

17  B. 

38  B. 

47  B. 

354  B. 
22 

/? 
X07   B. 

112   B. 

116   B. 

406  B. 

136 

154  B. 

415  B. 

183  B. 

K 
211     B. 

49 

53 

54 
28 


Tauri 
Tauri 
Tauri 
Tauri 
Tauri 

Tauri 
Tauri 
Tauri 
Tauri 
Tauri 

Aurigs 

Aurigae 

Aurigae 

Tauri 

Aurigae 

Tauri 

Aurigae 
Aurigae 
Aurigae 
Tauri 

Tauri 

Aurigae 

Tauri 

Aurigae 

Aurigae 

Aurigae 
Aurigae 
Aurigae 
Aurigae 
Geminorum 


47         Geminorum 

53         Geminorum 

134   B.  Geminorum 

39         Geminorum 

<         Geminorum 


3> 

V 


27  B. 

13 
V 
319   B. 

g 
a 

h 

86 

621   B. 

40  H. 

64  G. 
169  B. 
177   B. 

42 

A 


Geminorum 
Geminorum 
Geminorum 


Virginia 
Virginia 
Virginis 
Virginis 
Virginis 

Virginis 
Virginis 
Virginis 
Virginis 
Virginis 

Virginis 

Librae 

Librae 

Librae 

Librae 

Scorpii 


Mag, 


6.5 
4.3 
30 

55 

37 

52 
6.0 

6.5 
5.6 

53 

6.0 

6.5 
6.0 

6.4 

6.4 

1.8 

6.5 
5-7 
5-9 
5-6 

4-6 
6.4 
6.Z 

6.3 

4-4 

6.3 
5.1 
56 
5.8 
5.5 

5.6 
59 
6.5 
5-7 
3.9 

50 
50 
4-3 


3.8 

6.5 

59 

40 
6.3 

5.6 

X.2 

5.4 
5.6 
6.4 

51 
5.8 

6.0 

6.2 

50 

4.6 


Rod 'na  from 
X9i2.a 


Ac      Aa 


8 

.42 

.42 

•41 
.40 

.40 
.40 

.37 
.36 

.34 
.29 

.20 
.16 

M 
.xo 

.10 

.09 
.06 

•05 
.06 

.01 

.ox 
.ox 

0.98 
0.98 
0.96 

40.94 
0.90 
0.90 

0.89 
0.88 

+0.82 

0.82 

o.8x 
a8o 
0.79 

+0.79 
0.79 
0.78 


+0.72 
0.71 
0.77 
0.77 
0.84 

+0.91 
0.98 
X.03 
1.09 
1.18 

•fi.22 
1.66 
1.83 
X.84 
X.85 

+X.96 


+X0.6 
X0.8 
10.8 
xx.o 
X0.8 

+X0.7 
xx.o 
xx.o 
X0.6 

9.9 
+  8.8 
8.7 
8.6 
8.4 
8.x 

-k-  8.0 
8.2 
8.4 
7.8 
7.9 

+  8.0 
7.6 
7.8 
7,2 
6.9 

+  7.0 

71 
6.8 

6.9 

6.6 

+  6.5 
6.2 

6.3 
6.1 

6.0 

+  5.9 

59 

+  5.9 


-3.8 
4.2 

5  3 
5.3 
7-7 

■  91 
X0.2 

10.2 

XI.I 

12.3 
■12.8 

15-2 

154 
15.3 
155 

X5.8 


Apparent 
Declina- 
tion. 


Washin^cn 
Mean  Time. 


+24  154 
23  407 
23  50.2 

23    93 

23  47-3 

+23  52.3 
22  55  4 

22  57-4 

23  52.0 

25  25.5 
+27  45.2 

27  34  6 
27  55-4 

27  52.3 

28  5X.4 

+28  32.2 

27  36.5 
2652.3 

29  10.0 

27  56.7 

+27  35.7 

28  55.9 

27  34-2 

29  313 
29  32.0 

+29  35.0 

28  5.6 

29  3.7 

28  20.6 

29  38 

+27  0.2 
28    3.2 

26  5X.0 

27  48.6 

27  58.5 

+28  18.  X 

28  6.0 
+27   5.6 

NEW 


+  2 
+  I 

-  o 
o 

5 

-  8 
xo 

9 

XX 

14 
-15 

22 
22 
22 

23 
-25 


d    h     m 
6  X4    3.6 
X4  XI.I 

14  40.2 

15  2.5 
15  22.5 

15  23  I 
1841.0 

20  17. 3 

2X  40.6 

I'    5    1-3 
x6  48.3 

2X  X9.8 

23  15-5 

8  3  28.6 

42X.X 

526.3 
9    X.I 

928.7 
xo  14.2 
X4  3X.5 

15  234 
x6  32.7 

x8  X0.8 

20  5.5 
23  20.6 

9  X  26.0 
628.9 

736.4 

8  2.2 

9  53  3 
X9  26.8 

21  4.1 
21  28.8 

10    o  9.7 

0351 

1  52.6 

2  3,0 
4  x6.o 

MOON. 


h 

-  4 

-  4 

-  4 

-  3 

-  3 

3 
o 

X 

2 
9 

2 

X 

3 

7 
8 


15.6 

x.x 

18.0 

10.8 

49  3 

30.9 
42.3 
42.9 

59-3 
33.1 

53-4 

4-7 

513 
52.0 

32.2 

42 

[Eph 


16 


14  X2 

x6 

15  I 

2 
15 

X 

9 
13 

19 
4 

7 
18  14 

23 

o 

X 


17 


19 


16.2 

12.9 

27.7 

3.2 

150 

20.5 

21.8 

7.1 
21. 1 

13.2 

159 
4.0 

55-1 

37-9 
2.6 


Hoar 

Angle, 

H 


+ 
+ 
+ 

+ 
+ 
+ 


+  9 

-XX 

-10 
-10 

-  6 

-  5 

-  4 

-  2 

-  o 
+  2 

+  4 
+  9 

+10 
+XO 
-IX 

-  2 

-  o 

-  o 

2 
2 


+ 

+ 
+ 
+ 


+  XO 

-10 

-  I 

-  o 

-IX 

-   2 

+  5 

+  9 

-  8 
o 


7   5-6 


2 
8 

-  5 

-  5 

-  4 

f    X 


m 

35.4 
28.2 

o.x 

38.7 

19.5 

18.9 

8.3 
24.4 
44.6 
48.3 

52.8 
27.6 
18.5 
21.0 

II.3 

X3.8 
20.5 

54.1 
X0.5 

4-2 
X4.6 

8.3 

34-4 

44-7 
2X.9 

21.9 
XX.6 
x6.x 
40.8 
330 

24.6 
51.6 
28.0 
5.8 
30.1 

44.2 

541 

1-4 


3.1 

8.0 

"4 

370 
50.6 

4X.6 

19.9 

38.1 

30 

53.8 
41.8 
46.9 

5-5 
41.6 

91 


-X.0432 
-0.4246 
0.5064 
+0.2590 
-0.3381 

-0.4226 

+X.0894 
+X.3067 

+05843 
+0.0382 

-0.9424 

-0.3355 
0.5225 

-0.1546 

-X.0876 

-0.6963 
+0.4368 
+ 1. 1976 
-X.0699 
+0.3222 

+0.6983 
-0.6080 
+0.7869 
-1.1316 
-X.I  194 

-X.X742 
+0.2300 
-0.7610 
-0.0602 
-0.8343 

+0.6924 
0.4617 
+0.6931 
-0.4732 
-0.6726 

-X.XX05 
-0.9276 

-O.X5X2 


+0.9734 

+1.0792 
-0.2581 

-0.5487 

+  I.40I4 

+1-3447 
+1.420X 

-0.5954 
+0.X278 

+0.5596 

+X.2131 
+1.0579 
+0.X099 
+0.0027 
+0.6502 

+1.3x76 


0.5607 
0.5608 
0.5613 
0.5617 
0.5621 

0.5621 
0.5656 

0.5673 
0.5689 

0.5765 

0.5880 
0.5920 
0.5936 
0.5970 
0.5977 

0.5985 
0.60  to 

0.6013 

0.6017 

0.6043 

0.6047 
0.6054 
0.6061 
0.6071 
0.6083 

0.6089 
0.6103 
0.6105 
0.6105 
0.6108 

0.6x06 
0.6103 
0.6x03 
0.6098 
0.6097 

0.6093 
0.6093 
0.6087 


0.5353 

0.5334 
0.5299 

0.5297 

0.5262 

0.5249 
0.5246 
0.5246 
0.5250 
0.5260 

0.5265 

0.5345 
05376 

0.5379 
0.5380 

0.5399 


+0.X694 
0.1691 
o.x68x 
0.1673 
0.1665 

+0.1665 
0.1 591 

0.1553 
0.152 1 

0.1337 

+0.1009 
0.0873 
0.0813 
0.0680 
0.0652 

+0.0617 
0.0499 
0.0484 
0.0459 
0.0314 

+0.0284 
0.0245 
0.0188 
0.0x22 

+0.0008 

-0.0065 
0.0244 
0.0284 
0.0299 
0.0364 

-0.0702 
0.0759 
0.0773 
0.0866 
0.0880 

-0.0924 
0.0930 
0.X006 


-0.2880 
0.2882 
0.2872 
0.2870 
0.2815 

-0.2746 
0.2675 
0.2637 
0.2568 
0.2458 

-0.2416 
0.1903 
o.x  706 
0.1690 

0.1683 
-0.1553 


N. 


-17 
+21 
+16 
+60 
+26 

+21 

+90 
+90 
+85 
+47 
-12 
+25 
+15 
+35 
24 

4 

+73 
490 

-23 

+65 

4-90 

+  XO 

+90 

-30 

-28 

-35 

+58 
o 

+41 
-  5 

+90 
+18 
+90 
+18 
+  6 

-26 
-II 
+36 


S. 


-66 

-52 
-57 
-17 
-47 

-52 
+32 

+57 

+  2 

-24 
-62 

-39 

-50 

-28 
-61 

-60 

+  4 
+52 

-6x 

o 

+20 

-52 
+26 
-60 
-60 

-60 

-  4 
-6x 

-19 

-61 

+16 
-46 

+15 

-47 
-60 

-62 
-62 
-30 


+90 

+90 

+31 
+16 

+84 

+81 

+79 

+12 
+48 
f7o 


+  7 

+14 

-58 
-78 
+46 

+38 

+54 
-82 

-38 

-15 


+74  +27 
+68,+i7 

+36-38 


+31 


-44 


+65:-  9 
+65  +54 


la] 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

AUGUST. 


Trs  Star's 


Name. 


31  B. 

32  B. 

3 

40  B. 

48   B. 

50  B. 

24  G. 

41  G. 
85  B. 

a 

a 
22 

116  B. 
134  B. 
118   B. 

95  G. 
36 

43 
163   G. 

X 

10  G. 
210   B. 

38  B. 

48  G. 
62  B. 
58   G. 

r 

183  B. 

234  B. 
248   B. 

A 
40  B. 

56  B. 

X 
27 

0 
33 

X28  B. 

e 

K 

152   B. 
29 

39 
45 

50 
182   B. 

70 

h 

X 

317  B. 

337  B. 

342  B. 

20 


Scoq>ii 
Soorpii 
Scorpii 
Scoq>ii 
Scorpii 

Soorpii 
Scorpii 
Scorpii 
Scorpii 
Scorpii 

Scorpii 
Scorpii 
Scorpii 
Scorpii 
Ophiuchi 

Ophiachi 
Ophi.  {I St  star) 
Ophiachi 
Ophiachi 
Sagittarii  {var.) 

Sagittarii 
Scorpii 

Sagittarii  {var. ) 
Sagittarii 
C.D.-28**  14268 

Sagittarii 
Sagittarii 
Sagittarii 
Sagittarii 
Sagittarii 

Sagittarii 
Sagittarii 
Sagittarii 
Sagittarii 
Capricomi 

Capricorni 
Capricomi 
Capricomi 
Capricomi 
Capricomi 

Capricomi 
Capricomi 
Capricomi 
Capricomi 
Aquarii  [mean) 

Aquarii 
Aqaarii 
Aqaarii 
Aqaarii 
Aqoarii 

Aqaarii 
Aqaarii 
Aquarii 
Aquarii 
Aqaarii 

Piaciam 


Mag. 


5.4 
5.3 
5-9 
5-4 
4-9 

6.4 
6.2 

6.3 
6.0 

3.1 

1.2 
4.8 
6.2 
6.4 
6.2 

6.1 

5.4 
54 
6.3 
4-4 

57 
5.8 

4-4 
47 
6.4 

6.3 
6.0 

6.1 

3.5 
6.2 

5.9 

57 
4.8 

4-9 
6.2 

6.3 
5.3 
6.1 

53 
5.3 

6.5 
47 
4.8 
6.5 
6.5 

6.2 

6.1 

59 
6.2 

6.1 

5-4 
5-3 

6.3 

6.4 

6.5 
56 


Rad'ns  from 
X9ia.a 


Aa 


8 
+1.96 

1-95 
1.97 

X99I 
2.04 

+2.04 
2.06 
2.11 
2.13 
2.17 

+2.25 
2.24 
2.27 
2.38 

2.53 

+2.59 
2.57 
2.68 
2.82 
2.85 

+2.92 

2.95 
3.01 

3.00 

3.04 

+3.06 

3.07 
309 
3.32 

3.35 

+3-41 
341 
350 
3.50 
3.56 

+356 
351 
350 
350 

3.52 

+3.48 

3-49 
3.48 
342 
3-43 

+336 
3-34 
3-34 
332 
3.26 

+3.18 

3.17 
312 

3.10 

3.09 

+3.04 


^ 


5-5 

5.3 
5.8 

55 

5.8 

5.4 
5.2 
5.0 

5-3 
5.2 

5.2 

4.7 

51 
5.0 

3.6 

3.7 

3-9 
3.2 
2.0 

1.7 
I.I 
1.2 
i.o 
0.4 
0.3 

•  9-9 
9.8 
9.4 

5.7 
5.7 

■  40 
3.3 
0.7 

-  04 
30 

■  4.2 
7.0 

71 
7.7 
8.4 

■  9.2 
9.8 

10.4 
II. 2 
12.2 

+13.2 

13.7 
142 

14.6 

15.9 

+17.0 
17.7 
17.8 
18.1 
18.2 

+19.0 


Apparent 
Declina- 
tion. 


■24 
23 

24 
24 
25 

-24 
24 
24 
25 
25 

-26 

24 
26 

27 

26 

-27 
26 
28 
27 

27 

-28 
28 

29 

28 

28 

-28 
28 
28 
27 
28 

-28 

27 
26 

26 

25 

-24 
21 

20 

21 

21 

-19 

19 
19 
17 
17 

-14 
13 
13 
13 

II 

-  8 
8 
6 

5 

4 

■  3 


16.6 
43.2 

59  3 
349 
37-5 

293 
139 
12.1 

155 
23.2 

14.5 
55.6 
21. 1 
17.7 

239 

39.5 
28.7 

3.7 
50.7 
48.1 

3.3 
452 

353 
28.2 

55-4 

19.2 

41.1 
28.4 
48.1 
46.5 

2.3 
1 0.0 

32.0 

26.1 

14.5 

57 

327 

54-5 
0.9 

13.4 

31.8 

51.5 

159 
15.2 
23.1 


37-4 
44-5 
58.3 
21.7 

1.0 

9.8 
12. 1 
23.0 

0.4 
33.8 

147 
[Bph  xa] 


At  Comjunctioh  in  R.  A. 


Wa8hin|;ton 
Mean  Time. 


d 
19 


h 

7 

7 

7 

9 
II 

II 

13 
16 
16 

19 

23 

23 

20  o 

5 

15 
18 

19 

23 

21  7 

9 

13 

14 

17 
18 

20 

22 

22 

%%     O 

20 
21 

53  4 

7 

19 
20 

54  12 

16 
%B    6 

6 

9 
14 

17 
20 

23 
26     3 

10 


m 
14. 1 
15.6 

342 
21.2 
29.7 

46.0 

33-4 
12.6 

42.1 
31.5 

"•3 
341 
41 
47-9 
48.9 
14.0 

34.1 
2.6 

48.9 

41.4 


27 


28 


15 

19 
21 

O 

10 

20 

2 

4 

9 
10 

19 


42.1 

330 
20.1 

42.3 

245 

48.5 

48.7 

507 

527 
7.0 

49.1 
16.8 
15.6 

434 
50.4 

22.5 

24.8 

547 
58.1 
16.9 

16.4 

54-4 
472 
44.6 

9-5 

28.7 
0.0 

551,+ 
55.4-" 
59-9r  1 

10.2  +  7 
39.0-10 

47.4-  8 
42.3-  3 
490-  2 

58.9+  6 


Hour 
Angle. 


b 

I 

I 
I 

3 
5 

5 

7 

9 
+10 

-10 

7 
6 

6 

o 

8 

+11 
-II 
8 


+ 
+ 


+10 
-II 

-  9 

-  9 

-  7 

+11 

-II 

-  4 

-  2 

+  9 
+10 

+  2 

+  6 

-  4 

~  3 

-  o 

^  3 
+  6 
+  9 


-II 

-  7 

-  I 


+ 
+ 


8.5 

40.0 

32.3 
41.9 
28.2 

41.8 


m 

17.3+0.4434 
18.8 -0.1569 
36.7+1.1568 
20.1+0.4498 
24.2+1.2559 

39  9  -0.0075 

237  -0.5407 
57-5-0.9396 
25.9+0.1348 
50.5  -0.0953 

18.2+0.3797 
56.2-1.0902 

27.2+0.3948 

55.3  •«>  7929 
44.7-1.0900 

4.7+0.1033 
38.0-1.2789 
16.8  +0.2297 
1 1.0 -0.4304 
59-5-0.5441 

51.8-0.3738 
40.9+0.3769 
22.1 +1.2522 
41.4 +0.0081 
39.9+0.4969 

21. 1  -0.1708 
20.9+0.2315 

23.2  +0.0078 
57.1-0.0742 
49.0  +1.0176 

22.8  +0.7272 
o.  I  -0.0399 

347  +04233 
59.5  +0.4777 

35.2  +1.2682 

0.6+0.5295 

23.3  +0.0492 
54  4  -0.5690 
56.6 +0.1 103 
14.4+1.1581 

-0.1398 
+0.95 1 1 
+0.8822 
-0.5209 
+1.0129 

-0.8569 
7. 1 1 -1.0282 
57.2I -0.0966 
7.5  -0.0646 

19.9  -0.2256 

35.2-1.0836 

6.7  +0.6072 

1. 81-0.8416 

14.9 -1.0806 

lo.o  -1.2784 

44.9.M).3i6o 


y 


0.5399 

05399 
0.5400 

0.5406 
0.5413 

0.5414 
0.5418 
0.5426 

0-5429 
0.5437 

0.5446 

0.5447 
0.5448 
0.5463 
0.5482 

0.5486 

0.5487 
0.5492 

0.5498 

0.5498 

0.5498 

0.5498 
0.5496 

0.5495 
0.5493 

0.5492 

0.5492 
0.5489 

0.5445 
0.5444 

0.5418 
0.5410 
0.5358 
0.5352 
0.5272 

0.5254 


-0.1550 
0.1550 

0.1543 
0.1504 

0.1456 


+53-20 
+21,-54 
+65+-28 

+52J-20 
■^4.-1-40 


-O. 

0.1410 

0.1350 

01339 
0.1273 

-0.1 187 

O.I  178 
O.I  166 
0.1027 
0.0779 

-0.0718 
0.0684 

0.0595 

0.0369 
0.0320 

-0.0216 
0.0194 

0.01 2 1 

0.0085 

-0.0041 

+0.0021 
0.0021 
0.0074 
0.0582 
0.0588 

+0.0776 
0.0834 

O.I  109 
0.II4I 
0.1478 

+0.1546 
0.5180  0.1799 


i450|+27;-45 
0-81 


-23 

+34 
+21 


0.5178 
0.5162 
0.5140 

0.5124 


0.5021 


0.4951 


0.4914 
0.491 1 

0.4905 


0.1808 
0.1858 
0.1927 

+0.1972 


0.5106I  0.2026 
0.5093 
0.5073 
0.5044 


0.2066 
0.2120 
0.2203 

•K>.2266 


0.5006  0.2304 
0.4996  0.2335 
0.4984    0.2366 


0.2456 


0.4927  +0.2524 


0.2564  1+78 
0.2576 

a26oi 


0.4903  0.2606 
0.4897  +0. 


26401+28 


Limit- 
ing Par- 
allels. 


N. 


-90 

-37 
-50 


+45  -23 
-36-90 
+46  -22 
+63+1 
-40^90 

+26-38 
-61  -90 
+32  -31 

-  5-73 
-11-83 

-  3-68 
+36  -23 
+60+49 

15-44 
+43-16 

5-55 
+26  -31 

+15,-44 
+15-49 

+61+18 

+62-  a 
f  20  -47 

+47;-2i 
+51-18 
+65+42 

+58-15 
+35  -42 
4-82 

^39|-38 
+69+25 

^27-52 
+701-^  9 

+71'+  4 

+10; -77 

+73'+i2 

-  6-90 


-16 


-90 


+34-49 
+37  -48 


f+30 
17 


-  I 

-15 
-31 


-57 
-90 

-13 

-90 

-90 

-90 

-62 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

AUGUST. 


Trb  Stab's 

At  Comjurctioii  m  R.  A. 

Umit- 
Ing  Par- 
allels. 

Name. 

Mag. 

6.2 

6.3 

6.3 
6.0 

5.9 

6.3 
44 
56 
5.6 
6.3 

Red'ns  from 

Apparent 

Decline- 

don. 

Wathincton 
Mean  Tune. 

Hour 

Angle, 

Y 

X* 

y 

N. 

S. 

Aa 

AS 

24         Piscinm 
80  B.  Piscium 
98  B.  Piscium 
44         Piscium 
247  B.  Piscium 

271   B.  Piscium 

e         Piscium 

C         Piscium 

IT         Piscium 

22  H.'  Arietis 

8 
+3.04 
2.98 

2.93 
2.9X 

2.86 

+2.79 
2.78 

2.76 

2.67 

2.60 

m 

+  19.3 

19.5 
19.8 

20.0 
19-3 
+20.0 
19.8 
20.1 

19  3 
29.0 

-  3  38.3 

-  0  59.2 
+  1  12.3 

127.5 
450.0 

+  6   0.9 
725.3 

7    70 
22  4X.8 

13    3-5 

d    h    m 
%%  22  45.9 

29    5  32.3 
12  37.0 
26  50.4 

80  525.8 

11  41.3 
23  22.2 

29    9.2 

81  7  27.8 
20  30.4 

h    m 
+  927-3+0.8500^ 

-  7  57-3 --0.2525 
-I    4.x  -a  7561 
+  3    2.4+0.0957 

-  843.0-0.2217 

-  2  38.0+0.2528 

-  059.9-0.9272 
+  4  37.2  +0.9x47 

-  7  25.5 ^8579 
+  5  13.9  +0.9x07 

0.4897 
0.4900 
0.4906 
0.49x2 
0.4943 

0.4964 
0.4970 
0.4994 
0.5054 
0.5136 

+0.2648 
0.2662 
0.2668 
0.2668 
0.2650 

+0.2632 
0.2625 
0.2600 
0.2525 
0.2425 

e        Q 

f86     0 

<^3i  -58 
+  6-89 

M9-39 
+33-56 

r53-36 

-5-83 
+90+  5 

-1-78 
f9o+  8 

SEPTEMBER. 


.19 
27 

36 
40 

47 

e 

c 

r 

63 
66 

x6 
17 

x8 

20 
21 
22 


Arietis 
Arietis 

Arietis 
Arietis 
Arietis 
Arietis  {fman) 
Arietis 

Arietis 

Arietis 

Arietis 

Tauri 

Tauri 

Tauri 
Tauri 
Tauri 
Tauri 
Tauri 


23         Tauri 

Tf         Tauri 

X04  B.  Tauri 

27  Tauri 

28  Tauri 

33  Tauri 
36  Tauri 
/  Tauri 
X  Tauri 
X7   B.  Aurigs 

38   B.  Aurigae 

47   B.  Auriga 

354  B.  Tauri 

22         Aurigae 

P         Tauri 


107  B. 

xx6  B. 

406  B. 
X36 

154  B. 

4^5  B. 

X83  B. 

K 

211  B. 

49 


Aurigae 

Aurigae 

Tauri 

Tauri 

Aurigae 

Tauri 

Aurigae 

Aurigae 

Aurigae 

Aurigae 


53         Aurigae 

igi2 38 


5.8 
6.4 

6.5 
6.0 

58 
4-6 
5.0 

5.1 
52 
6.1 

5.4 
3.8 

5.6 
4  3 

41 

5.8 

6.5 

4-3 
3.0 

55 

3.7 
52 

6.0 

5-6 

56 

5.3 
6.0 

6.5 
6.0 

6.4 

6.4 
1.8 

6.5 

59 
5.6 
4.6 
6.4 

6.1 
6.3 
4-4 
6.3 

5.1 

5.6 


+2.58 

2.53 

+2.49 
2.48 
2,47 

2.45 
2.40 

+2.39 
2.38 

2.37 
233 
2.33 

+2.33 

2.33 

233 

2.33 
2.33 

+2.32 
2.32 
2.31 
2.3X 
2.32 

+2.28 
2.26 
2.26 
2.22 
2.13 

+2.08 
2.07 
2.02 
2.03 
2.02 

+2.96 
1.97 
X.91 
1.90 
1.90 

+X.87 
X.87 
X.83 
2.82 

1.74 
+X.74 


8.5 
7.6 

7.4 

7-3 

6.3 
6.x 

5.9 

57 
5.9 
50 
4.1 
42 

3-9 
4.0 

4.0 

4.0 

4.0 

4-2 
41 
4-3 

41 

4.(^ 

41 

3-6^ 
2.6 

2.5 
0.6 

0.2 

0.0 

9.6 

9-1 
9.0 


9 
8.4 

8.4 

8.4 

7.8 

8.1 
7.2 
6.6 
6.6 

6.5 

+  6.0 


+14  52.4 
17  19.2 

+X7  23.8 

17  55-3 
20  19.3 

20  59.6 

20  43.4 

+2050.1 

20  25.9 

22  30.3 
24    x.o 

23  50.5 

+24  34- 1 

24  X2.8 

24    5.8 
24  171 

24  155 

+23  40.7 
23  50.3 

23   9-3 

23  47.3 
23  52.3 

+22  55.5 

2352.1 

26  15.3 

25  25.5 

27  45.2 

+27  34.6 

27  55  4 

27  523 

28  5X-4 

28  32.2 

36.5 

29  10.  X 
27  56.7 

27  35.7 

28  55.9 

-»27  34.2 

29  31.3 

29  32.0 

2935.0 
28  5.6 


0+27 


+29 


2 


8 


1432 
X026.5 

X65X.6 
28  50.6 
23  x6.o 

23  47  5 
658.2 

948.6 
2030.1 
23  0.0 
20  7.7 
20   9.7 

20  X6.5 
20  x8.o 
20  34.x 
20  36.0 
20  39.7 

20  47.4 
22  X7.2 

21  40.0 

22  0.4 
22   x.o 

223.6 

427.5 

7   7  7 

"  59  5 
o   6.4 


4459+10 


3-7 
[Eph 


645.1 
XI    6.x 

X2    0.3 

23  7.6 

x6  49.2 
18   4.6 

22  30.3 

23  23.9 
035.5 
2  X6.9 

415.3 

736.9 

946.5 

14  59.5 

26   9.2 


+10 
-  5 


o 

2 
7 
7 

-  9 

6 
6 

3 
3 
3 

3 
3 
3 
3 
3 

3 
4 
4 
5 

5 

+  8 

+  XI 

-10 

-  5 

+  6 


X7.2 

15.9 

57.0 
52.1 

8.7 
39-2 
24.7 


+0.2189 
-0.367X 

+0.9721 
+a8432 
.7580 
-1.3586 
+0.3669 


40.1+0.7934 
0.0+1.3456 

35-3  -0.3655 
17.3  -0.6909 

19.2  -0.5016 


25.8 
27.2 
42.8 
44.6 
48.2 

55-6 
24.3 
463 


5.9-0.1394 


-XI 

-  7 

-  6 

-  5 

-  X 

-  o 

3 
4 
5 

7 

9 
-II 

-  9 

-  4 

-  3 


6.5 

21.8 

19.0 

6.7 

259 
12.9 

41.3 
243 
13.8 
21.7 

17.? 

446 
32.3 
42.3 
337 

42.3 

195 
12.9 

339 
29.8 

30.0 
23.2 


-1.2410 
0.8486 
-0.7004 
-0.8903 
-0.8525 

-0.2265 

-0.3095 
+0.4652 


-0.2250 

+1.3043 
+0.7914 

-1.2970 

+0.2333 

-0.7710 

-0.1591 
0.3505 
+0.0189 
-0.9295 
-0.5332 

+0.6142 
-0.9177 
+0.4921 
+0.8733 
-0.4551 

+0.9604 
-0.9909 
-0.9822 
-1.0402 
+0.3805 

0.6278 


0.5172 
0.5239 
0.5290 
0.5308 

0.5347 
0.5352 
0.5416 

0.5442 
0.5448 
0.5471 

0.5538 
0.5538 

0.5539 
0.5539 
0.5542 

0.5543 
0.5543 

0.5544 

0.5549 
0.5552 

0.5555 
0.5555 

0.5587 
0.5615 

0.5640 

0.5684 

0.5788 

0.5824 
0.5838 
0.5869 
0.5876 
0.5883 

0.5905 

0.5913 
0.5936 
0.5940 
0.5946 

0.5954 
0.5961 

0.5973 
0.5980 

0.5991 


+0.2361 
0.2258 

+0.2170 
0.2142 
0.2074 
0.2065 
0.1943 

+0.1891 
0.1878 
0.1830 
0.1685 
0.1685 

+0.1682 
0.1682 
0.1676 
0.1675 
0.1674 

+0.2671 
0.1661 
0.1652 
0.1644 
0.1644 

+0.1569 
0.1499 

0.1434 
0.1314 

0.0987 

+0.0852 
0.0793 
0.0662 
0.0633 
0.0598 

+0.0482 
0.0442 
0.0299 
0.0270 
0.0231 


+90+16 


+90I+ 

3 

l"55 

f66 

+90 
+90 
+25 
+  6 
+17 

-37 


+0.01 

+0.01 10 

-0.0002 

0.0074 

0.0252 


0.5994I-0.0290 


+57 

+25 


-  3-66 


t+  6 

-  6 

-  4 

+32 

+27 

+74 
+37 
+32 

+90 


-50 

+58 
o 

+35 

+25 
+46 

-II 

+14 

+90 
-10 

+78 


fi8 


76  +90+36 


26 
x6 
20 
+69 

8 


-28 
-57 


8 
-68 
-69 
-15 

+  9 
+61 

-51 
-66 

-57 
-65 


-66 
-66 
-66 

-41 
-46 

-  6 
-36 
-41 

+56 
+90+13 


-64 

-M 
-62 

-30 
-40 
-19 
-61 

-49 

+13 
-62 

+  9 
+90+30 


-41 


-60 
-60 
-60 

+  3 

1-54 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

SEPTEMBER. 


Limie- 

Tbs  Stae's 

At  Conjunction  in  R.  A. 

ingPar- 

aUels. 

Name. 

Mag. 

Red'ns  from 
I9i3.a 

Apparent 
Declina- 
tion. 

Washington 

Hour 

Angle, 

H 

Y 

x* 

f 

N     S 

Aa 

• 

X^  •         «J. 

8 

n 

0       t 

d    h     m 

h    m 

1 
•        0 

54 

Aurigae 

5.8 

+  1.72 

+  6.2 

+28  20.6 

6  16  35.8 

-  2  57-8 

-K3.0838 

0.5994 

-0.0305 

+49-12 

28 

Geminornm 

5.5 

1.72 

5.8 

29    3.7 

x8  30.6 

-  I    7.9 

-0.7049 

0.5997 

0.0370 

+  4-6c 

47 

Geminoram 

56 

1.58 

53 

27    0.2 

6    423.1 

+  8  Z9.5 

+0.8335 

0.5997 

0.0703 

+90-^24 

53 

Geminorum 

5-9 

1.58 

4.8 

28    3.2 

6    3.6 

+  9  55-8 

-0.3404 

0.5996 

0.0758 

+25  -39 

134   B. 

Geminoram 

6.5 

1.56 

50 

2651.0 

629.1 

+Z0  20.3 

+0.8314 

0.5995 

0.0773 

+90J+23 
+24.-40 

59 

Geminorum 

57 

+  1.54 

+  4-5 

+27  48.6 

9  151 

-zz   0.8 

-0-3563 

0.5991 

-0.0864 

I 

Geminoram 

39 

1-54 

4  3 

27  58.5 

941-3 

-zo  35  7 

-05591 

0.5989 

0.0879 

+13-53 

*» 

Geminorum 

5.0 

1-53 

41 

28  18. 1 

11    1.3 

-  9  Z9.Z 

-Z.0052 

0.5987 

0.0922 

-16-62 

^ 

Geminorum 

50 

1.52 

42 

28    6.0 

iz  12.0 

-9   8.9 

-0.8  Z99 

0.5987 

0.0928 

-  3-62 

V 

Geminorum 

4-3 

1.49 

4.1 

27    5.6 

1329.2-  657.4 

-0.0350 

0.598  z 

OZ003 

+42-24 

e 

Geminorum 

5-5 

+144 

+  4.2 

+25  59-7 

16334-  4    10 

+0.7373 

0.5973 

-0.1x02 

4^0+15 

^ 

Geminorum 

50 

1.42 

3.5 

26  59.7 

20  3  3r  0398 

-0.6645 

0.5961 

O.X2X2 

+  7-61 

a 

Cancri 

5-9 

1.38 

3.6 

25  38.1 

22  52.0,+  2    1.9 

+0.3365 

0.5950 

O.X30O 

f65  -  ft 

4 

Cancri 

6.2 

1-37 

36 

25  20.0 

23  10.4!+  2  19.5 

+0.5969 

0.5949 

O.X309 

♦«7+  5 

Cancri 

5-9 

1.34 

2.9 

25  46.6 

7    2  27.9 

+  5  28.7 

-0.2909 

0.5933 

O.X409 

+28.-41 

A 

Cancri 

5-9 

-hi.29 

+  3.0 

+24  18.1 

618.8 

+  9  zo.z 

+0.6095 

0.59x6 

-0.1524 

^ssV  4 

28 

Cancri 

6.1 

1.27 

2.7 

2426.3 

924.0 

-zz  52.3 

-O.OIZI 

0.5899 

o.x6x3 

»-44-2v 

v» 

Cancri 

57 

1.26 

2.6 

24  22.7 

zo  30.9 

-Z048.Z 

-O.Z340 

0.5892 

0.1644 

+37  -35 

tP 

Cancri 

6.4 

1.25 

2-5 

2423.1 

"    53 

-zo  Z5.Z 

-0.2349 

0.5890 

0.Z660 

f32-4i 

^ 

Cancri 

52 

1. 12 

1.4 

22  24.1 

8    z  Z9.0 

+  324.5 

-0.9033 

0.5800 

0.2030 

-  6-66 

79 

Cancri 

6.1 

+1.12 

+  1.4 

-l'22  21.3 

Z42.6 

+  3472 

-0.9358 

0.5797 

-0.2039 

-  8 -6S 

90  H. 

1  Cancri 

6.1 

1. 10 

+  1.4 

+21  38.8 

NEW 

3    1-3 
MOON, 

+  5    2.8 

-0.5060 

0.5788 

0.2070 

fX7,-6o 

1 

^ 

Virginis 

5.6 

+0.74 

-  8.0 

-  8  30.9 

\%  zz  23.2 

+  946.4 

+Z.2Z22 

0.5313 

-0.2792 

I 

+8x  *z\ 

a 

Virginia 

1.2 

+0.77 

-8.9 

-10  42.3 

19  13  5 

-  6  38.6 

+Z.2766 

0.5315 

-0.2722 

+79  ^31 

A 

Virginis 

5.4 

0.81 

9.0 

942.9 

22  53.6 

-  3    56 

-0.7222 

0.53x8 

0.2684 

+  5-90 

86 

Virginis 

5.6 

0.84 

9.8 

II  59  3 

18    458.3 

+  247.x 

-0.0x24 

0.5324 

0.26x4 

+40  -45 

621   B. 

Virginis 

6.4 

0.90 

10.9 

14  331 

13  36.7 

+ZZ    8.5 

+0.4070 

0.5337 

0.250X 

^1-23 

40  H. 

Virginis 

51 

0.92 

11.3 

15  53  4 

16  34-5 

-  9  59-5 

+Z.O5O9 

0.5343 

0.2460 

+74  *M 

64  G. 

Librae 

5.8 

+1.27 

-X3.8 

-22   4-7 

14  22  33.0 

-  5    1.4 

+0.8839 

0.5420 

-o,X933 

+68'+  5 

Z69  B. 

Librae 

6.0 

1.41 

14.1 

2251.2 

16    8    8.9 

+  4  14.8 

-0.0545 

0.5446 

0.X730 

+28-48 

177   B. 

Librae 

6.2 

1.42 

14.1 

22  52.0 

850.5 

+  4  55.0 

-O.Z606 

0.5448 

0.1715 

+22  -54 

4a 

Librae 

50 

1-43 

143 

23  32.2 

914.6 

+  5  z8.2 

+0.4796 

0.5449 

0.Z706 

+56-18 

A 

Scorpii 

4.6 

1.52 

147 

25    4.1 

15   8.7 

+ZZ    0.0 

+Z.Z397 

0.5466 

0.1573 

+65+26 

31   B. 

Scorpii 

5-4 

+1.53 

-14.4 

-24  16.5 

15  170 

+  ZZ    8.0 

+0.2750 

0.5466 

-0.Z570 

M3-29 

3a  B. 

Scorpu 

53 

152 

14.2 

23  43  2 

15  18.4 

+ZZ    9.4 

-0.3x87 

0.5466 

0.Z569 

+X3-<>4 

3 

Scorpii 

5-9 

1.53 

14.6 

24  59-2 

15  36.6 

+ZZ  27.0 

+0.9806 

0.5467 

0.X563 

+65*13 

40   B. 

Scorpii 

5.4 

1.56 

145 

24  34-9 

Z7  21. z 

-Z052.I 

+0.28x5 

0.5471 

0.1523 

+43-29 

48   B. 

Scorpu 

4-9 

1.60 

14.8 

25  37-5 

Z9  26.5 

-  85I.X 

+X.0790 

05476 

0.1473 

+64+21 

50  B. 

Scorpii 

6.4 

+X.60 

-14.4 

-24  29.3 

19  42.5 

-  8  35.8 

-0.1708 

0.5476 

-0.X468 

*  19-54 

24   G. 

65   B. 

Scorpii 
Scorpii 

6.2 
5-5 

1.62 
1.64 

14.2 
14.8 

24  13-9 
26    5.7 

2X  27.3 
21  32.1 

-  6  54.6 

-  650.0 

-0.698  X 
+X.2788 

0.5482 
0.548X 

0.Z427 
0.1425 

-  8-90 
+64+45 

41   G. 

Scorpii 

6.3 

1.66 

14. 1 

24  12.1 

16    0    2.9 

-  4  245 

-1.0928 

0.5487 

0.1365 

-34-9" 

85  B. 

Scorpii 

6.0 

1.68 

14.4 

25  15.5 

031.7 

-  3  56.7 

-0.0295 

0.5488 

0.1353 

+25-46 

a 

Scorpii 

31 

+1-73 

-14.4 

-25  23.2 

3174 

-  z  Z6.9 

-0.2569 

0.5494 

-0.Z286 

+X3'-6o 

a 

Scorpii 

1.2 

1.80 

14.5 

26  14.5 

652.4 

+  2  Z0.6 

+0.2x39 

0.550X 

0.ZX98 

+36  -3a 

22 

Scorpu 

4.8 

1.79 

14.0 

24  55.6 

714.7 

+  232.1 

-X.24X4 

0.5502 

0.XX89 

-50-90 

Z16  B. 

Scorpu 

6.2 

1.81 

14-5 

2621.0 

7441 

+  3   0.5 

+0.2290 

0.5503 

0.XX76 

♦^37  -V- 

134   B. 

Scorpu 

6.4 

1.92 

14.4 

27  17.7 

Z3  20.8 

+  8  25.2+0.6247 

0.55x2 

0.1035 

f5S^-  9 

118   B. 

Ophiuchi 

6.2 

+2.09 

-13-4 

-26  23.9 

23  10.7 

-  6    5.9-12387 

0.5524 

-0.0782 

^54  -90 

95   G. 

Ophiuchi 

6.1 

2.14 

13.6 

27  39  5 

I'y    1333 

-  4  48.3-0  0549 

0.5526 

0.0720 

+xb   48 

43 

Ophiuchi 

5-4 

2.23 

133 

28    37 

6  17.2 

+  0  45.3'+o.o72i 

0.5527 

0.0596 

+23  -40 

163  G. 

Ophiuchi 

6.3 

2.37 

12.2 

27  50  7 

14  55-8 

+  9    5.5-0.5797 

0.5526 

0.0366 

-12-86 

X 

Sagittaru  \yar^ 

4-4 

2.41 

12.0 

2748.1 

x6  46.8 

+ZO  52.5 

-0.6918 

0.5525 

0.03x7 

-i9|-90 

10   G. 

Sagittarii 

5-7 

•t-2.48 

-11.6 

-28    3.3 

2044.5 

-9183 

-0.52XX 

0.5521 

ho.02xa 

-zz-8x 

[Eph  xa] 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

SEPTEMBER. 


Limit- 

Tbs Stae's 

At  Cohjumction  im  R.  A. 

ing  Par- 
allels. 

Name. 

Mag. 

Red'ns  from 

Apparent 

Declina> 

tion. 

Washington 
Mean  Time. 

Hour 
Angle, 

Y 

*' 

y 

N. 

S. 

Aa 

Ad 

v^a 

8 

H 

0           f 

d     h     m 

h    m 

e 

0 

310 

B.  Scorpii 

5.8 

+2.51 

-II.7 

-28  45.2 

IT  2Z  34.8 

-  8  29.8 

+0.2249 

0.5520 

-0.0x90 

+28 

-32 

IV 

Sagittarii  {var.) 

4.3 

2.57 

ZI.6 

29  35-3 

18     020.0 

-  5  50.3 

+Z.096Z 

0.55x6 

o.oxt6 

+60+26 

38 

B.  Sagittarii 

4-7 

2.57 

II.X 

28  28.2 

Z  4Z.2 

-  4  32.Z 

-O.Z394 

0.5514 

0.008  X 

+  7 

-53 

C.D.-28<»  14268 

6.4 

2.61 

II.O 

28  55.4 

322.4 

-  2  54.4 

+0.3472 

0.551X 

-0.0036 

+33 

-25 

48 

G.  Sagittarii 

6.3 

2.64 

Z0.6 

28  19.2 

544.9 

-  037-1 

-0.3153 

0.5507 

+0.0026 

-  2 

-64 

63 

B.  Sagittarii 

6.0 

+2.64 

-10.6 

-2841.Z 

5451 

-  0  36.9 

+0.0846 

0.5507 

+0.0027 

+19 

-40 

58 

G.  Sagittarii 

6.1 

2.67 

10.2 

28  28.4 

746.0 

+  z  Z9.8 

-0.Z368 

0.5503 

0.0080 

+  8 

-53 

r 

Sagittarii 

3-5 

2.96 

7.0 

2748.1 

1»    3  39  4 

-  3  28.6 

-0.2070 

0.5444 

0.0589 

+  9 

-57 

183 

B.  Sagittarii 

6.2 

2.99 

71 

28  46.5 

353.6 

-  3  14  9 

+0.8805 

0.5443 

0.0595 

+6z 

+  8 

234 

B.  Sagittarii 

59 

3.08 

5-4 

28    2.3 

II  33.7 

+  4   9.4 

+0.5967 

0.54x3 

0.0782 

+55 

-zz 

248 

B.  Sagittarii 

57 

+309 

-4.8 

-27  lO.O 

14   0.9 

+  6  3Z.6 

-0.Z662 

0.5402 

+0.084X 

+13 

-54 

a 

Sagittarii 

4.8 

3.23 

23 

26  32.1 

20    Z58.Z 

-  5  55-2 

+0.3043 

0.5347 

0.IXX5 

+4Z 

-27 

A 

Sagittarii 

49 

323 

-  2.d 

2626.1 

325.8 

-  4  30.3 

+0.3598 

0.5339 

0.XX48 

+44 

-24 

40 

B.  Capricomi 

6.2 

336 

+  1.3 

25  145 

19  32.3 

+XZ    4.7 

+z.z6z8 

0.5257 

0.1484 

+€5 

+28 

56 

B.  Capricomi 

6.3 

3.38 

2.7 

24    5.7 

23    4-6 

-  929.7 

+0.4278 

0.5238 

0.1552 

+52 

-2X 

X 

Capricomi 

5.3 

+3.39 

+  5.6 

-21  32.8 

ai  13   7.3 

+  4   6.7 

-0.0388 

0.5x64 

+0.X804 

^■30-47 

27 

Capricomi 

6.1 

3.38 

5.8 

20  54.5 

13  37.2 

+  4  35.6 

-0.6554 

0.5x62 

o.x8i2 

-  z-90 

^ 

Capricomi 

5.3 

3.40 

6.4 

21    0.9 

z6  40.8 

+  7  33.6 

+0.0255 

0.5x46 

0.X863 

^■34 

-43 

33 

Capricomi 

5.3 

3.43 

7.0 

21  13.5 

20  59.8 

+ZZ  44.8 

+Z.0756 

0.5125 

O.X932 

+69 

+z8 

128 

B.  Capricomi 

6.5 

340 

8.0 

19  31.8 

23  59.4 

-  92Z.O 

-0.2  Z69 

0.51x0 

O.X978 

+24 

-57 

37 

Capricomi 

5-7 

+3.44 

+  8.3 

-20  28.5 

%%    228.4 

-  656.4 

+1.3257 

0.5098 

40.20x5 

+70 

+44 

e 

Capricomi 

4.7 

3.43 

8.6 

19  51.5 

337.5 

-  5  49.3 

+0.8757 

0.5093 

0.2032 

+70 

+  4 

K 

Capricomi 

4.8 

3-44 

9.2 

19  15.9 

630.3 

-  3    1.6 

+0.8098 

0.5080 

0.2072 

+71 

0 

152 

B.  Capricomi 

6.5 

3.40 

10.3 

17  15.2 

zo  27.8 

+  048.9 

-0.5865 

0.5062 

0.2x27 

+  7 

-83 

29 

Aquarii  {m^an) 

6.5 

3.43 

".3 

17  23.1 

z6  52.5 

+  7    2.4 

-fo.9509 

0.5035 

0.2210 

+73 

+  8 

39 

Aquarii 

6.2 

+3.38 

+12.6 

-14  37.4 

22  ZZ.5 

-II  47.8 

-0.9093 

0.50x5 

+0.2274 

-  9 

-90 

45 

Aquarii 

6.1 

3.38 

13.4 

13  44  5 

128     z  42.5 

-  8  22.8 

-1.076 1 

05001 

0.23x3 

-19 

-90 

50 

Aquarii 

5.9 

340 

13.8 

13  58.3 

437.3 

-  5  33  0 

-0.1435 

0.4992 

0.2344 

+32 

-52 

182 

B.  Aquarii 

6.2 

3.40 

143 

13  21.7 

737.2 

-  2  38.2 

-0.X082 

0.4982 

0.2376 

+34 

-50 

70 

Aquarii 

6.1 

3.37 

16.0 

ZI     Z.O 

17  40- 1 

+  7   7-8 

-0.2575 

0.4954 

0.2468 

+28 

-59 

>i 

Aquarii 

5-4 

+3-34 

+17.6 

-  8    9.8 

S4    248.2 

-  7  59  3 

-X.X026 

0.4935 

+0.2540 

-18 

-90 

X 

Aquarii 

5.3 

335 

18.3 

812.Z 

9  15  I 

-  I  43  I 

+0.5901 

0.4925 

0.258X 

+77 

-14 

317 

B.  Aquarii 

6.3 

3.31 

18.7 

623.0 

zz  22.8 

+   02Z.Z 

-0.85x6 

0.4922 

0.2594 

-  z 

-90 

337 

B.  Aquarii 

6.4 

3.32 

19. 2 

5   04 

z6  Z5.9 

+  5   6-2 

-X.0842 

0.49x8 

0.2619 

-15 

-90 

342 

B.  Aquarii 

6.5 

3.31 

194 

433.8 

Z7  22.Z 

+  6  Z0.6 

-X.2800 

0.49x8 

0.2625 

-31 

-90 

20 

Piscium 

5.6 

+3.30 

+20.4 

-  3  147 

%S    2  28.  z 

-  8  58.4 

-0.3XXX 

0.4916 

+0.2662 

+28 

-4fZ 

24 

Piscium 

6.1 

330 

20.6 

338.3 

513.7 

-  6  17-3 

+0.8533 

0.4918 

0.2669 

+86 

Q 

80 

B.  Piscium 

6.3 

3.28 

21.3 

-  0591 

zz  56.6 

+  0  Z4.6 

-0.2378 

0.4923 

0.2684 

+32 

-57 

98 

B.  Piscium 

6.3 

326 

21.8 

+  z  12.3 

18  57.4 

+  7   3.8 

-0.7321 

0.4934 

0.2693 

+  7 

-^9 

44 

Piscium 

6.0 

3.25 

22.1 

127.5 

23  8.3 

+ZZ    7.8 

+0.X203 

0.4942 

0.2694 

+51 

-3» 

147 

B.  Piscium 

5-9 

+3.26 

+21.9 

+  450.Z 

26  zz  35.7 

-  045.7 

-0.Z842 

0.4975 

+0.2677 

+35 

-54 

171 

B.  Piscium 

6.3 

3.22 

22.8 

6    0.9 

17  47.0 

+  5Z5.Z 

+0.1940 

0.4998 

0.2659 

+55 

-34 

e 

Piscium 

4-4 

3-21 

22.8 

725.4 

Z9  26.8 

+  652.x 

-0.8802 

0.5005 

0.2653 

-  2 

-83 

^0 

Piscium 

5.6 

3.22 

23.0 

7    7.0 

27    z  Z0.0 

-II  34-5 

+0.9590 

0.5029 

0.2626 

+90 

+  8 

TT 

Piscium 

5.6 

3.19 

22.7 

ZX41.9 

13  20.4 

+  0  Z4.6 

^7983 

0.5091 

0.2552 

+  3 

-78 

12 

H}  Arietis 

6.3 

+3.18 

•»>22.4 

+13    3.5 

28     2  Z4.8 

-II  14.3 

+0.9726 

0.5170 

+0.2439 

+90 

+12 

19 

Arietis 

5.8 

3.18 

22.0 

14  52.4 

724.6 

-  6  Z4.Z 

+0.2856 

0.5206 

0.2383 

+6x 

-25 

27 

Arietis 

6.4 

3.18 

21.2 

17  19.3 

z6    3.5+  2    8.4 

-0.2955 

0.5269 

0.2276 

+29 

-53 

36 

Arietis 

6.5 

317 

20.9 

17  23.9 

22  25.7  +  8  Z8.3 

+1.0444 

0.5319 

0.2186 

+90 

+2Z 

40 

Arietis 

6.0 

3.16 

20.7 

17  55.4 

29    024.0 

+  ZO  Z2.8 

+0.9167 

0.5334 

0.2x57 

f9o 

+  13 

47 

Arietis 

5-8 

+3.18 

+19.9 

+20  19.3 

4  47-9 

-  9  32.0 

-0.6825 

0.5370 

+0.2086 

+  8 

-69 

e 

Arietis  {mean) 

4.6 

3.18 

197 

20  59.7 

519-2 

-  9    1.7 

-1.2827  0.5374 

0.2078 

-38 

-69 

c 

*      •        • 

Artetis 

5.0 

3.15 

19.2 

20  43.5 

Z2  28.2  -   2     7.3 

+0.4444 

0.5434 

0.1953 

f72 

-ZI 

r 

Arietis 

5.1 

3.14 

19.0 

20  50.  Z 

Z5Z8.Z+  036.8 

+0.8547 

0.5458 

0.1900 

f90 

+Z2 

66 

Arietis 

6.x 

3.15 

18.2 

22  30.4 

z8  29.0 

+  3411 

-0.2875 

0.5485 

O.X838 

+29 

-46 

16 

Tauri 

5-4 

+3.14 

+17.2+24    i.i| 

30    z  36.5 

+ZO  33.5 

-0.6x31 

0.5544 

+O.Z690 

+Z2 

-63 

[Eph 

I   X2] 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

SEPTEMBER. 


Ths  Star's 


Name. 


17 
18 

20 
21 


Tauri 
Tauri 
Tauri 
Tauri 
Tauri 


22  Tauri 

23  Tauri 
Ti         Tauri 

Z04  B.  Tauri 
27         Tauri 


28 
36 

X 


Tauri 
Tauri 
Tauri 
Tauri 


Mag. 


3.8 
5-6 

4-3 

4.1 

5-8 

6.5 
4.3 
3.0 

5.5 
3.7 

5.2 
5.6 
5.6 
5.3 


Red'ns  from 
X9ia.a 


Aa 


8 
+3.14 


3 
3 
3 
3 

+3 
3 
3 
3 
3 

+3 
3 
3 

+3 


15 
14 
14 
14 

M 

13 

13 
12 

13 

13 
10 

12 


Aa 


+17.2 
17.0 
17. 1 

17. 1 
17.0 

+17. 1 
17.2 
17.1 
17.2 
17.0 

+17.0 
16.3 

15.3 


Apparent 

Declioa 

tion. 


+23  505 

24341 

24  1 1.8 

24  5.9 
24  17.1 

+24  15.5 

23  40.8 

23  503 
23  94 
23  47-4 

+23  52.4 
23  52.1 
26  15.4 


091+14.9+2525.6 


At  CoNjUMcnow  m  R.  A. 


Washinf^on 
Mean  Time. 


d 
80 


h     m 
138.6 

1453 
Z46.8 

2     3. 
2     4 

2    8. 

216.3 

246.Z 

3   8.9 
329.4 

330.0 
957.3 

Z2  38.1 

17  31-4 


m 

35. 
41.9 

43.4 
ol+io  59.0 

0.8 


Hour 

Angle, 

H 


h 
+10 
+10 
+10 


5-0 


9+11 

6|+ix 
+n 
+11 
-II 
-II 

-11 

-  5 

-  2 

+  I 


4.4 
11.8 
40.6 

57.5 
377 

37.1 

23.9 
49.0 

53-3 


.4233 
-1. 1645 

•77" 
.6227 

.8129 

•7751 
-0.1474 

-0.2307 

+0.5461 

-0.0601 

-0.1459 
+0.8744 
-1. 2219 

+0.3147 


0.5545 
0.5546 

0.5546 
0.5548 
0.5548 

5549i+o 


o. 

0.55501 

0-5555 

0.5557 
0.5560 

0.5561 
0.5613 

0.5635 
0.5673 


+0.1689 
0.1687 
0.1686 
a  1680 
0.Z679 

1678 
0.1675 
0.1664 
0.1656 
0.1648 

+0.1647 
0.1500 
0.1434 

+0.13x2 


Limii. 

in«Pr 

alleu 


N.    S 


+21-52 
-28-^^ 
+  2-6c 
+io-^3 
-  i-tt 

+  1-66 

♦'36-r 
+32  -41 

t8i-  J 
f4i-32 

+36-3: 
+90-^15 
-36-64 

464 -xo 


OCTOBER, 


17   B. 

Aurigae 

6.0 

+3.05 

+12.4 

+27  45.3 

1      544.2 

-10  22.0 

-0.6965 

0.5762 

40.0982 

+  5-6S 

38   B. 

Aurigae 

6.5 

3.01 

11.8 

27  34-6 

zo  26.9 

-  5  50.4 

-0.081 1 

0.5792 

0.0847 

+40-26 

47   B. 

Aurigae 

6,0 

3.00 

11.4 

27  55-4 

12  27.6 

-  3  54  5 

-0,2744 

0.5805 

0.0788 

+29-35 

354   B. 

Tauri 

6.4 

+2.96 

+10.7 

+27  52.3 

16  52.2 

+  019.7 

+0.0974 

0.5829 

40.0656 

+50-15 

22 

Aurigae 

6.4 

2.97 

10.2 

28  51.4 

17  47.1 

+  I  12.3 

-0.8591 

0.5834 

0.0628 

-  6-61 

P 

Tauri 

1.8 

2.96 

lO.O 

28  32.2 

18  55  4 

+  2  17.9 

-0.4597 

0.5839 

0.0593 

fz8-44 

107   B. 

Aurigae 

6.5 

2.90 

9.8 

27  36.5 

22  40.6 

+  5  54.0 

+0.6974 

0.5857 

0.0477 

490  ^i3 

116   B. 

Aurigae 

5.9 

2.92 

91 

29  10. 1 

23  57.2 

+  7   7-5 

-0.8489 

0.5863 

0.0437 

-  6-61 

406   B. 

Tauri 

5.6 

+2.85 

+  8.8 

+27  56.7 

a  427.7 

+11  27.1 

+0.5736 

0.5881 

+0.0295 

486+13 

136 

Tauri 

4.6 

2.84 

8.7 

27  35.7 

522.3 

-II  40.4 

+0.9585 

0.5884 

0.0266 

+90*36 

154   B. 

Aurigae 

6.4 

2.85 

8.1 

28  55-9 

6353 

-10  30.4 

-0.3837 

0.5888 

ao227 

♦23-37 

415   B. 

Tauri 

6.1 

2.80 

8.3 

27  34-3 

8  18.7 

-  851.2 

+1.0463 

0.5892 

0.0172 

490+42 

183   B. 

Aurigae 

6.3 

2.83 

7.2 

2931.3 

10  195 

-  6  55.4 

-0.9264 

0.5899 

+0.0107 

-zi  -60 

K 

Aurigae 

4-4 

+2.79 

+  6.4 

+29  32.0 

13  45.5 

-  3  37-8 

-0.9188 

0.5906 

h-0.0004 

-iz   60 

211    B. 

Aurigae 

6.3 

2.77 

6.2 

29  35.0 

15  57-9 

-  I  30.9 

-0.9781 

0.5910 

0.0076 

-15-00 

49 

Aurigae 

5.1 

2.67 

5.8 

28    5.6 

21  18.3 

+  3  36.3 

+0.4578 

0.5916 

0.0250 

♦75+  7 

53 

Aurigae 

5-6 

2.68 

5-2 

29    3.7 

22298 

+  444.9 

-0.5631 

0.5917 

0.0289 

412  -49 

54 

Aurigae 

5.8 

2.65 

5.4 

28  20.6 

22  57.1 

+  5  II. I 

+0.1570 

0.5918 

ao304 

454-  8 

28 

Geminoruxn 

5.5 

+2.65 

+  4.8 

+29    3.7 

3    0  54.8 

+  7    3.8 

-0.6421 

0.5918 

-0.0368 

4  8-55 

47 

Geminorum 

5.6 

2.4S 

3.8 

27    0.2 

"    3-3 

-  7  12.8 

+0.9137 

0.5908 

0.0696 

490+29 

53 

Gemiuorum 

5.9 

2.48 

3.1 

28    3.1 

12  46.6 

-  5  33-7 

-0.2770 

0.5905 

0.0751 

429.-35 

134   B. 

Geminorum 

6.5 

2.45 

34 

26  51.0 

13  12.8 

-5    8.5 

+0.91 10 

0.5904 

ao764 

490+28 

59 

Geminorum 

5-7 

2-43 

2.7 

27  48.6 

16    3-7 

-  2  24.7 

-0.2941 

0.5898 

0.0854 

♦28-37 
416^-49 

t 

Geminorum 

3-9 

+2.42 

+  2.4 

+27  58.5 

16  30.7 

-  158.8 

-0.5001 

0.5896 

-0.0869 

b^ 

Geminorum 

5.0 

2.41 

2.1 

28  18. 1 

17  531 

-  0  39.8 

-0.9531 

0.5892 

0.0912 

-13-62 

^ 

Geminorum 

5.0 

2.41 

2.2 

28    5.9 

18   4.1 

-  029.2 

-0.7652  0.5892 

0.0918 

o-6a 

V 

Geminorum 

4.3 

2.36 

2.1 

27    5.6 

20  25.6 

+  146.6 

+0.0302 

0.5886 

0.0991 

446-21 

c 

Geminorum 

5.5 

2.29 

2.0 

25  59-7 

23  35  4 

+  448.6 

+0.8134 

0.5875 

0.Z087 

♦90+19 

^ 

Geminorum 

50 

+2.26 

+    I.O 

+26  59.7 

4    3  12.0 

+  8  16.4 

-0.61 12 

0.5860 

-0.Z196 

410-58 

Q 

Cancri 

5-9 

2.20 

I.I 

2538.1 

6   6.1 

+11    3-6 

+0.4037 

0.5848 

a  1 282 

470-  5 

4 

Cancri 

6.2 

2.19 

I.I 

25  20.0 

625.0 

+IZ  21.7 

40.6681 

0.5846 

ai29Z 

♦90+  9 

^ 

Cancri 

5-9 

2.15 

0.2 

25  46.5 

949.0 

-  922.6 

-0.2345 

0.5831 

0.1390 

♦3ir-38 

X 

Cancri 

5-9 

2.07 

+  0.3 

24  18.0 

13  47  5 

-  5  33-4 

+0.6781 

0.581 1 

az5oz 

♦90+  7 

28 

Cancri 

6.1 

+2.04 

-  0.3 

+24  26.2 

16  59.0 

-  229.5 

+0.0465 

0.5794 

-0.Z5S9 

♦47-26 

v> 

Caoicri 

5-7 

2.02 

0.4 

24  22.7 

18    8.1 

-  I  23.1 

-0.0788 

0.5788 

0.1619 

440I-32 
♦34-38 

v^ 

Cancri 

6.4 

2.01 

0.5 

2423.1 

18  43.7 

-  048.9 

-0.1815 

0.5784 

0.1635 

^ 

Cancri 

5-2 

1.80 

2.0 

2224.1 

5     9  26.4 

-1040.3 

-0.8672 

0.5696 

O.Z999 

-4-68 

79 

Cancri 

6.1 

1.79 

2.0 

2221.2 

950.8 

-10  16.9 

-0.9005 

05693 

a20o8 

-  6{-68 

♦191-57 

90  H. 

'  Cancri 

6.1 

+1.76 

-  2.0 

+21  3S.7 

II  12.2 

-  8  58.6 

-0.4645 

0.5685 

-0.2038 

k 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 


OCTOBER. 


Umit- 

Ths  Stab's 

At  Conjumctxoii  m  R.  A. 

ing  Par- 
allels. 

Nameu 

Mag. 

Red'na  from 
X9i2.a 

Apparent 
Declina- 
tion. 

Washington 
Mean  Time. 

Hour 
Angle, 

Y 

*' 

/ 

N. 

s 

Aa 

Ad 

«#• 

8 

n 

e        t 

d     h     m 

h     m 

e 

0 

57    B. 

Leonis 

6.5 

+1.58 

-    30 

+19  16.I 

6     0    9.1 

+  329.5 

-0.8975 

0.5602 

-0.2304 

-  5 

■iri 

X07   B. 

Leonis 

6.3 

1-44 

3-2 

16  II. I 

916.6 

-II  42.8 

-K>.OIOO 

0.5546 

0.2462 

+45 

-37 

n 

Leonis 

3.6 

1-45 

3.6 

1711.5 

958.8 

-II     2.2 

-I.1693 

0.5542 

0.2473 

-23 

-73 

37 

Leonis 

5.5 

1.36 

33 

14  10.0 

14    50 

-7   4.7 

-10.8265 

0.5517 

0.2535 

+90 

+  4 

-42 

Leonis 

6.1 

1.36 

3-9 

1525.1 

16  20.6 

-  4  53.8 

-I.OOII 

0.5504 

0.2567 

-10 

-75 

46 

Leonis 

5.8 

+1.31 

-  41 

+14  35-3 

20  56.0 

-  028.1 

-X.3642 

0.5479 

-0.2628 

-44 

-75 

/ 

Leonis 

5.3 

1.21 

42 

II    0.6 

I'    4  35  7 

+  6  55.7 

-K).l625 

0.5439 

0.2716 

+53 

-33 

X 

Leonis 

4.7 

1. 10 

4-3 

748.7 

II  46.7 

-10   «.o 

■H.3832 

0.5408 

a2784 

+90 

+45 

308    B. 

Leonis 

5.8 

I.IO 

4-9 

832.5 

15  53.3 

-  6   9.7 

-0.4972 

0.5391 

0.2815 

+19 

-71 

a 

Leonis 

41 

1.06 

4.8 

-H   630.6 

NEW 

19  10.5 
MOON, 

-  2  59.0 

-K>.6o45 

0.5379 

0.2837 

+82 

-13 

47  G- 

Librae 

6.1 

■K>.99 

-12.2 

-21  41.6 

\%    347.6 

-h  2  10.4 

+1.3324 

0.5467 

-0.2045 

+68 

+48 

64   G. 

Librae 

5-8 

Z.02 

123 

22    4.7 

812.2 

+  6  25.8 

+0.8537 

0.5481 

0.1956 

f68 

+  3 

Z69   B. 

Librae 

6.0 

1.12 

12.7 

22  51.2 

1737.1 

-  829.0 

-0.0787 

0.5512 

0.1752 

+27 

-49 

X77   B. 

Librae 

6.2 

+1.13 

-12.7 

-22  52.0 

18  18.0 

-  7  49.6 

-0.184 1 

0.5514 

-0.1736 

+21 

-55 

42 

Librs 

5.0 

1.14 

12.8 

23  32.2 

18  41.6 

-  726.8 

+0.4513 

0.5516 

0.1728 

^■54 

-20 

A 

Scorpii 

4.6 

1.20 

13.2 

25    41 

18    028.6 

-  I  52.0 

-(-1. 1060 

0.5534 

0.1593 

+65 

+23 

31    B. 

Scorpii 

5-4 

1.20 

130 

24  16.5 

036.7 

-  144.3 

-i'0.248i 

0.5534 

0.1590 

+42 

-31 

32   B. 

Scorpii 

5-3 

1.20 

12.9 

23  43-2 

038.1 

-  I  42.9 

-0.3409 

0.5534 

0.1590 

+12 

-65 

3 

Scorpii 

5-9 

+X.21 

-13-2 

-24  59.2 

0559 

-  I  25.7 

-K>.948i 

0.5535 

-0.1582 

+65 

+  IO 

40   B. 

Scorpii 

5.4 

1.23 

13.0 

24  34  9 

238.3 

-h  013.0 

+0.2545 

0.5539 

0.1542 

+41 

-30 

48   B. 

Scorpii 

49 

1.26 

133 

25  37-5 

441.1 

+  2  II. 5 

+1.0456 

0.5544 

0.1492 

+64 

+18 

50   B. 

Scorpii 

64 

1.26 

13.0 

24  29.3 

456.8 

•H   2  26.6 

-0.194 1 

0.5545 

0.1486 

+18 

-56 

24   G. 

Scorpii 

6.2 

1.28 

12.9 

24  13.8 

6395 

+   4     5.6 

-0.7171 

0.5549 

0.1444 

-  9 

-90 

65   B. 

Scorpii 

55 

+1.29 

-13.3 

-26    5.7 

644.2 

+   4  lO.I 

-H.2436 

0.5549 

-0.1442 

+64 

+39 

41   G. 

Scorpii 

6.3 

1.32 

12.8 

24  12. 1 

911.8 

+  6  32.4 

-1. 1085 

0.5556 

0.1381 

-35 

-90 

85   B. 

Scorpii 

6.0 

132 

131 

25  15.5 

940.1 

+  659.7 

-0.0540 

0.5557 

0.1370 

f24 

-48 

a 

Scorpii 

3.1 

1.36 

13.1 

25  23.2 

12  22.4 

+  936.1-0.2795 

0.5562 

0.1302 

+12 

-61 

a 

Scorpii 

1.2 

1.42 

13.2 

26  14.5 

15  52.9 

-II     0.9 -K).  1877 

0.5569 

0.1213 

+35 

-34 

22 

Scorpii 

4.8 

-fi.42 

-12.8 

-24  55-5 

16  14.8 

-10  39.8 

-1-2555 

0.5570 

-0.1202 

-52 

-90 

116  B. 

Scorpii 

6.2 

1.43 

132 

2621.0 

16  43.6 

-10  i2.I-i-O.2026 

1 

0.5571 

0.1191 

+35 

-33 

134   B. 

Scorpii 

64 

1.52 

132 

27  17  7 

22  13.4 

-  4  54  2  +0.5955 

0.5579 

0.1047 

+57 

-II 

118   B. 

Ophmchi 

6.2 

1.65 

12.5 

26  23.9 

14    751.4 

•H   422.7j-I.25i8 

0.5588 

0.0790 

-56 

-90 

95  G. 

Ophiachi 

6.1 

1.70 

12.7 

27  39.5 

10  11.2 

+  6  37.5  -0.0775 

0.5588 

0.0727 

♦-16 

-49 

43 

Ophiachi 

5-4 

+1.78 

-12.5 

-28    37 

14  49-7 

-fii    5.8 -(0.0490 

0.5588 

-0.0601 

f22 

-42 

163   G. 

Ophiachi 

6.3 

1.91 

11.7 

27  507 

23  18.8 

-  4  43  7 

-0.5968 

0.5581 

0.0369 

-13 

-88 

X 

Sagittarii  {var.) 

4-4 

1.94 

11.5 

27  48.1 

16     I    7.9 

-  2  58.6 

-0.7079 

0.5578 

0.0319 

-20 

-90 

10  G. 

Sagittarii 

5-7 

2.01 

Z1.2 

28    3.3 

5    1-5 

-••  046.5 

-0.5380 

0.5572 

0.02x2 

-12 

-82 

210  B. 

Scorpii 

5.8 

2.03 

U.4 

28  45  2 

5509 

+  I  34.2 

-K).2025 

0.5570 

0.0190 

+26 

-33 

W 

Sagittarii  {var.) 

4-3 

+2.09 

-11.4 

-29  35-3 

833.4 

+  4  10.8 

•H.0678 

0.5564 

-0.01 16 

+60 

+23 

38   B. 

Sagittarii 

4-7 

2.09 

10.9 

28  28.2 

9  53-4 

+  5  27.9 

-0.1586 

0.5562 

0.0080 

+  6 

-54 

C.D.-28*  14268 

6.4 

2.12 

10.8 

28  55-4 

II  33.0 

+  7   3.9 

+0.3249 

0.5557 

-0.0035 

+32 

-26 

48   G. 

Sagittarii 

6.3 

2.x6 

10.5 

28  19.2 

13533 

+  9  19.1 

-0.3327 

0.5551 

-K>.0028 

-  3 

-66 

62  B. 

Sagittarii 

6.0 

2.16 

10.4 

28  41. 1 

13535 

+  9  19-3 

-K).o644 

0.5551 

0.0028 

+17 

-41 

58  G. 

Sagittarii 

6.Z 

-1-2. 19 

-10.2 

-28  28.4 

15  52.6 

-i-iz  14.1 

-0.1551 

0.5545 

-10.0082 

+  7 

-54 

r 

Sagittarii 

3.5 

2.48 

7.6 

2748.1 

16  II  31.0 

-»-  6  10.8 

-0.2218 

0.5470 

0.0594 

+  8 

-58 

183   B. 

Sagittarii 

6.2 

2.51 

7-7 

28  46.5 

II  45.1 

+  624.4 

-I-0.8598 

0.5469 

0.0600 

+«i 

+  6 

234  B. 

Sagittarii 

5.9 

2.60 

6.3 

28    2.3 

19  20.8 

-10  15.7 

+0.5791 

0.5433 

0.0787 

+54 

-12 

248   B. 

Sagittarii 

5.7 

2.62 

5.6 

27  10. 1 

21  46.9 

-  7  54-6 

-0.1795 

0.5419 

0.0845 

+13 

-55 

0 

Sagittarii 

4.8 

+2.78 

-  3  5 

-2632.1 

1''     939.3 

+  3  33.7 

-10.2913 

0.5354 

-K>.IIl8 

+40 

-28 

A 

Sagittarii 

4-9 

2.78 

32 

2626.1 

II     6.5 

+  4  58.0 

■K3.3467 

0.5346 

0.II5I 

+43 

-25 

40  B. 

Capricomi 

6.2 

2.95 

-  0.3 

25  14.5 

18     3    9.8 

-  3  30.1 

-H.1500 

0.5251 

0.1484 

+65 

+27 

56  B. 

Capricomi 

6.3 

2.99 

-♦•   X.I 

24    5.7 

641.8 

-  0   4.8 

+0.4186 

0.5230 

O.I55I 

+51 

-22 

X 

Capricomi 

5.3 

3.04 

3.9 

21  32.8 

20  44.6 

-10  28.3 

-0.0445 

0.5150 

0.I80Z 

+30 

-47 

27 

Capricomi 

6.Z 

+3.04 

+  41 

-20  54.5 

2X  14.6 

-  9  59.2 

-0.6600 

0.5146 

-10. 1809 

-  z 

-90 

[Eph  xa] 


598 


OCCULTATIONS,  1912. 


ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 


OCTOBER. 


1 

1 

LUDXt- 

Th«  Star's 

At  Conjunction  in  R.  A. 

in^  Par- 
allels, 

Name. 

Mag. 

Red'ns  from 
29x2.0. 

.Apparent 
Declina- 

Washington 
Mean  Time. 

Hour 

Angle, 

H 

Y 

x^ 

y 

N 

s 

Aa 

A« 

tion. 

X^  • 

^. 

s 

n 

e        t 

d    h     m 

h    m 

• 

• 

9 

Capricomi 

53 

+306 

+  47 

-21     X.O 

19    018.3 

-  7    1.2 

•fo.0202 

0.5x31 

+0.1859 

+34 

'-43 

33 

Capricomi 

53 

3.I1 

5-2 

21  135 

4  37-8 

-  2  49.4 

4-1.0696 

0.5107 

0.1927 

+69-1-1S 

128   B. 

Capricomi 

6.5 

3.10 

6.3 

19  3r.8 

737.8 

+  0    5.2 

-0,2207 

0.5093 

0.1972 

+23  -57 

37 

Capricomi 

57 

314 

6.4 

20  28.5 

10    7.1 

+  2  30.0 

+1.3204 

0.5080 

0.2009 

+70*43 

e 

Capricomi 

47 

3.14 

6.8 

19  51.5 

IX  16.4 

+  3  373 

+0.8712 

0.5074 

0.2025 

+70  5 

K 

Capricomi 

4.8 

+3.15 

+  7.4 

-19  15-9 

14   97 

+  6  25.4 

+0.8058 

0.5060 

+0.2066 

+71-  I 

152  B. 

Capricomi 

6.5 

313 

8.6 

17  15.2 

18   7.8 

+10  16.6 

-0.5886 

0.5042 

0.2119 

+  7-63 

29 

Aquarii  {mean) 

6.5 

3.18 

96 

17  23.2 

*0    0  337 

-  7  28.7 

+0.9482 

0.5015 

0.2202 

+73*  5 

39 

Aquarii 

6.2 

3.16 

11.2 

14  37.5 

5  537 

-  2  17.8 

-0.9099 

0.4994 

0.2265 

-  9-90 

45 

Aquarii 

6.1 

317 

Z2.0 

13  44-6 

925.4 

+  X   7.8 

-1.0763 

0.4980 

0.2304 

-19-90 

50 

Aquarii 

59 

+3-20 

+  12.3 

-13  58.3 

12  20.8 

+  3  58.2 

-0.1443 

0.4972 

+0.2335 

+32-52 

182  6. 

Aquarii 

6.2 

3.21 

12.9 

13  21.8 

1521.3 

+  6  53.6 

-0.1089 

0.4963 

0.2367 

+34-50 

70 

Aquarii 

6.1 

323 

14.8 

II    i.o 

21     1 25.8 

-  7  18.8 

-0.2575 

0.4937 

0.2460 

+28-59 

h 

Aquarii 

5.4 

323 

16.7 

8   99 

10  35.1 

+  135.3 

-I.IOII 

0.4920 

0.2532 

-18-^ 

X 

Aquarii 

5.3 

327 

17.4 

812.1 

17    2.4 

+  752.0 

+0.5891 

0.4914 

0.2575 

+77J-14 

317   B. 

Aquarii 

63 

+324 

fiS.o 

-  623.0 

19  10. 1 

+  9  56.1 

-0.8502 

0.49x2 

-K).2588 

-  1,-90 

337   B. 

Aquarii 

6.4 

326 

18.7 

5   0.4 

22    0    3.2 

-  9  18.8 

-1.0823 

0.4910 

0.2614 

-15-90 

342   B. 

Aquarii 

6.5 

3.26 

18.9 

433.8 

I    9.4 

-  8  14.4 

-1.2777 

0.4910 

0.2620 

-30-90 

20 

Piscium 

5.6 

329 

20.2 

3147 

10  14.7 

+  0  35.9 

-0.3113 

0.4914 

0.2659 

+28-62 

24 

Piscium 

6.1 

3-31 

20.3 

338.3 

13    0.0 

+  3  i6.6 

+0.8496 

0.4917 

0.2668 

f86     0 

80  B. 

Piscium 

6-3 

+3-31 

+21.3 

-  0  59-I 

19  41.6 

+  947.2 

-0.2391 

0.4926 

+0.2685 

+32-58 

98   B. 

Piscium 

6.3 

3.33 

22.2 

+  I  12.3 

23    2  40.4 

-  725.5 

-0.7325 

0.4942 

0.2696 

+  7  -^ 

44 

Piscium 

6.0 

3-34 

22.5 

127.5 

649.9 

-  3  22.9 

+0.X160 

0.4953 

0.2698 

+51  -3S 

147   B. 

Piscium 

5.9 

342 

22.7 

450.1 

19  1 1.6 

+  8  38.0 

-0.1896 

0.4997 

0.2685 

+35  -54 

171   B. 

Piscium 

6.3 

3.40 

239 

6   0.9 

24     I  19.4 

-  9  24.8 

+0.1852 

0.5023 

0.2669 

+55,-34 

e 

Piscium 

4.4 

-^3.40 

+24.1 

t  725.4 

258.2 

-  7  48.8 

-0.8835 

0.5031 

+0.2663 

-2U3 

c 

Piscium 

5-6 

3-44 

24.2 

7   70 

837.4 

-  2  19.5 

+0.9438 

0.5060 

0.2640 

+90-  7 

TT 

Piscium 

5.6 

3-47 

24.6 

H41.9 

20  38.3 

+  920.1 

-0.8062 

0.5131 

0.2568 

+  2-78 

12   H. 

•  Arietis 

6.3 

3.53 

243 

13    36 

26    9  20.8 

-  220.7 

+0.9484 

0.52x9 

0.2458 

490 

410 

19 

Arietis 

5-8 

357 

24.1 

14  52.5 

14  25.4 

+  2  34.4 

+0.2644 

0.5258 

0.2403 

+59 

-2() 

27 

Arietis 

6.4 

+3.61 

+23.5 

+17  19.3 

22  55.2 

+10  47.8 

-0.3150 

0.5326 

+0.2297 

f28 

-54 

36 

Arietis 

6.5 

3.63 

23.1 

17239 

26    5  10.4 

-  7   9-5 

+1.0124 

0.5378 

0.2207 

+90+1S 

40 

Arietis 

6.0 

364 

23.0 

17  55.4 

7   65 

-  5  17-2 

+0.8848 

0.5395 

0.2177 

+9oVn 

47 

Arietis 

5.8 

3.70 

22.4 

20  19.4 

II  25.4 

-  I    7.0 

-07033 

0.5432 

0.2106 

♦•  7 

-70 

t 

Arietis  {mean) 

4.6 

3.69 

22.3 

20  59.7 

II  56.2 

-  0  37.2 

-1.2991 

0.5437 

0.2097 

-4' 

-^ 

c 

Arietis 

5.0 

+371 

+21.6 

+2043.5 

18  56.9 

+  6   8.9 

+0.4120 

0.5497 

+0.1972 

+70 

-12 

r 

Arietis 

51 

372 

21.3 

20  50.2 

21  43.6 

+  849.8 

+0.8355 

0.5522 

0.1918 

+90,411 

66 

Arietis 

6.1 

375 

20.6 

22  30.4 

27    0  50.9 

+11  50.3 

-0.3164 

0.5549 

a  1856 

427:-48 

16 

Tauri 

54 

378 

19.6 

24    I.I 

7503 

-  525.3 

-0.6422 

0.5609 

0.X705 

+  9-^ 

17 

Tauri 

3.8 

378 

19.6 

23  50.6 

752.3 

-  5  23.4 

-0.4538 

0.5609 

0.1704 

+20-54 

18 

Tauri 

5.6 

+380 

+19.5 

+24  34.2 

759.0 

-  5  170 

-1. 1897 

0.5610 

+0.1702 

-31-65 

^ 

Tauri 

43 

379 

195 

24  11.8 

8    0.5 

-  5  15-5 

-0.7992 

0.5610 

0.170X 

0I-66 

20 

Tauri 

4.1 

379 

19-5 

24   5.9 

816.3 

-  5    0.3 

-0.6520 

0.56x3 

ax695 

+  9-64 

21 

Tauri 

58 

379 

195 

24  17.2 

8x8.2 

-  4  58.4 

-0.8409 

0.56x3 

0.1694 

-  3H36 

22 

Tauri 

6.5 

379 

195 

24  15.6 

821.8 

-  4  550 

-0.8032 

0.5613 

0.1693 

0 

-« 

23 

Tauri 

4.3 

+378 

+19.5 

+2>40.8 

829.3 

-  4  47-8 

-0.1803 

0.56x4 

+0.1690 

+34 

-39 

V 

Tauri 

3.0 

378 

19.4 

23  503 

858.6 

-  4  19-5 

-0.2631 

0.5619 

0.1679 

♦30 

-43 

104   B. 

Tauri 

5-5 

377 

19-5 

23   9-4 

921.0 

-  3  58.0 

+0.5078 

0.5622 

0.1670 

478 

-  4 

27 

Tauri 

37 

378 

193 

23  47.4 

941.1 

-  3  38.6 

-0.0940 

0.5625 

0.1663 

+39 

-34 

28 

T^uri 

5-2 

379 

193 

23  52.4 

941.6 

-  338.1 

-0.1793 

0.5625 

0.1662 

^^34 

-39 

36 

Tauri 

5-6 

+379 

+18.4 

+23  52.2 

16    2.0 

4  228.1 

+0.8316 

0.5677 

+0.1512 

490 

4l6 

/ 

Tauri 

56 

3.84 

17.5 

26  15.4 

18  39-9 

+  5    0.2 

-1.2511 

0.5699 

0.1446 

-40 

-^ 

X 

Tauri 

53 

3.82 

16.8 

25  25.6 

2328.1 

+  9  37.4 

+0.2734 

0.5735 

0.1322 

♦^i 

-12 

17   B. 

Aurigae 

6.0 

3-86 

14.1 

27  45  3 

28  II  29.3 

-  2  49.5 

-0.7360 

0.5819 

0.0988 

f  2 

-62 

38   B. 

Aurigae 

6-5 

384 

13.1 

27  34.6 

16    8.0 

+  I  38.2l-0.1256 

0.5845 

0.0851 

^37 

-28 

47   B. 

Aurigae 

6.0 

+3.84 

+  12.7 

+27  55.4 

18    7.1 

+  332.5 

-0.3186 

0.5856 

+0.079X 

426 

-38 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 


OCTOBER. 


Limit- 

Trs Star's 

At  Conjumctiom  in  R.  A. 

ing  Par- 
allels. 

Name. 

Mag. 

Red'ns  from 
x9Z2.a 

Apparent 
Declina- 
tion. 

Washin^on 
Mean  Time. 

Hour. 
Angle, 

Y 

x' 

y 

N. 

S. 

Ac 

s 

Aa 

^a^m 

e         t 

d     h      m 

h     m 

e 

Q 

354 

B.  Tauri 

6.4 

+382 

+11.7 

+27  52.3 

38  22  28.4 

+  7  43.3 

+0.0500 

0.5877 

+0.0657 

+47 

-17 

22 

Aurigae 

6.4 

385 

"•3 

28  5X.4 

23  22.7 

+  8  35-3 

-0.9030 

0.5880 

0.0629 

-  9 

-6z 

P 

Tauri 

Z.8 

383 

II.O 

28  32.2 

%9    0  30.2 

+  940.1 

-0.5056 

0.5886 

0.0594 

+z6 

-47 

107 

B.  Aurigae 

65 

378 

10.5 

27  36  5 

413.0 

-zo  46.2 

+0.6461 

0.5900 

0.0477 

+90 

+15 

J 16 

B.  Aurigae 

59 

3.82 

9.8 

29  10. 1 

528.9 

-  9  33  4 

-0.8954 

0.5904 

0.0437 

-  9 

-6z 

406 

B.  Tauri 

5.6 

+376 

+  9.1 

+27  56.7 

956.9 

-  5  16.4 

+0.52Z3 

0.5917 

+0.0293 

+8z 

+ZO 

136 

Tauri 

4.6 

3-74 

9.0 

27  35  7 

10  51.0 

-  4245 

+0.9048 

0.5919 

0.0264 

+90 

+32 

154 

B.  Aurigae 

6.4 

377 

8.3 

28  55.9 

X2    35 

-  3  14  9 

-0.4342 

0.592Z 

0.0225 

+20 

-40 

415 

B.  Tauri 

6.1 

372 

8.3 

27  34-3 

13  46.1 

-  I  365 

+0.99Z9 

0.5926 

0.0Z69 

+90 

+38 

183 

B.  Aurigae 

6.3 

3.76 

7-3 

2931.3 

15  46.1 

+  0  Z8.5 

-0.9771 

0.5928 

+0.0Z04 

-15 

-60 

K 

Aurigae 

4-4 

+3-73 

+  6.2 

+29  32.0 

19  10.9 

+  3  34  9 

-0.97Z0 

0.5932 

-0.0007 

-15 

-60 

211 

B.  AurigSB 

6.3 

371 

59 

29  350 

21  22.7 

+  5412 

-Z.0314 

0.5933 

0.0079 

-20 

-60 

49 

Aurigae 

51 

362 

5.1 

28    5.6 

80    2  42.0 

+1047.3 

+0.4020 

0.5932 

0.0254 

+71 

+  4 

53 

Aurigae 

56 

363 

45 

29    37 

3  53-3 

+11  55-6 

-0.6191 

0.5931 

0.0293 

+  9 

-53 

54 

Aurigae 

5.8 

3.61 

4.6 

28  20.6 

420.5 

-II  38.3 

+0.Z009 

0.5930 

0.0308 

+50 

-zz 

28 

Geminomm 

5-5 

+361 

+  3.9 

+29    3.7 

6  18. 1 

-  9  45.5 

-0.6990 

0.5929 

-0.037  z 

+  4 

-59 

47 

Geminorum 

5.6 

3-43 

2.1 

27   0.1 

1627.2 

-  0    Z.5 

+0.8563 

0.5905 

0.0698 

+90 

+25 

53 

Geminomm 

5-9 

344 

1.4 

28    3.1 

18  10.9 

+  z  38.0 

-0.3375 

0.5900 

0.0752 

+25 

-39 

134 

B.  Geminorum 

6.5 

340 

1.6 

2651.0 

18  37.2 

f  2    3.2 

+0.8533 

0.5898 

0.0766 

+90 

+25 

59 

Geminorum 

5.7 

3-39 

0.7 

27  48.5 

21  28.8 

+  4  47  8 

-0.3555 

0.5888 

0.0855 

+24 

-40 

I 

Geminorum 

3-9 

+3.38 

+  0.5 

+27  58.4 

21  56.0 

+  5  13.9 

-0.5623 

0.5886 

-0.0869 

+13 

-53 

^» 

Geminorum 

50 

338 

0.1 

28  18.0 

23  18.8 

+  6333 

-Z.0171 

0.5880 

0.09Z2 

-z8 

-62 

^ 

Geminorum 

50 

337 

+  0.1 

28    5.9 

23  29.9 

+  644.0 

-0.8287 

0.5879 

0.09Z8 

-  4 

-^2 

V 

Geminorum 

43 

331 

-  0.2 

27    5-5 

81     z  52.2 

+  9   0.4 

-0.03  z  3 

0.5869 

0.0990 

+43 

-24 

c 

Geminorum 

5-5 

324 

0.4 

25  59.6 

5    35 

-zz  56.0 

+0.7540 

0.5855 

0.Z086 

+90 

+z6 

^ 

Geminomm 

50 

+3.22 

-  1.6 

+26  59.6 

842.0 

-  8  26.3 

-0.677  z 

0.5835 

-O.ZZ93 

f  6 

-62 

u 

Camcri 

59 

314 

17 

25  38.0 

II  37-8 

-  5  37-5 

+0.3423 

0.58x9 

0.Z277 

+66 

-  8 

4 

Cancri 

6.2 

313 

17 

25  199 

II  57.0 

-  5  190 

+0.6080 

0.5817 

0.Z286 

+88 

+  6 

t 

Cancri 

59 

3.09 

2.9 

25  46.5 

15  23  3 

-  2   0.9 

-0.300Z 

0.5797 

0.1383 

+28 

-42 

X 

Cancri 

59 

2.99 

3.0 

24  z8.o 

19  25.0 

+  I  51.3 

+0.6Z77 

0.5772 

0.X492 

+89 

+  4 

28 

Cancri 

6.1 

+2.95 

-  37 

+24  26.2 

22  39.2 

+  4  58.0 

-O.OZ85 

0.5750 

-0.Z578 

+43 

-29 

vJ 

Cancri 

5.7 

+2.93 

-  3.9 

+24  22.6 

23  49.4 

+  6    5-4 

-0.1448, 0.5743 

-0.Z608 

+36 

-36 

NOVEMBER. 


v^ 

Cancri 

6.4 

+2.92 

-   40 

+24  23.0 

1    025.5 

+  640.2 

-0.2484 

05739-0.Z623 

+31 

-41 

k 

Cancri 

52 

2.66 

6.Z 

22  24.0 

15  24.5 

-  2  54-8 

-0.9420 

0.5633 

0.1977 

-  9 

-68 

79 

Cancri 

6.Z 

2.66 

6.Z 

22  2X.2 

15  49  4 

-  2  30.8 

-0.9758 

0.5630 

0.1986 

-zz 

-68 

90  H. 

^  Cancri 

6.x 

2.62 

6.2 

21  38.7 

17  12.5 

-   z  ZO.8 

-0.5358 

0.5620 

0.20Z6 

+x6 

-^z 

57   B. 

Leonis 

6.5 

2.38 

7.6 

Z9  z6.o 

%    6  27.6 

+11  35-5 

-0.9738 

0.5527 

0.2272 

-zo 

-71 

Z07  B. 

Leonis 

6.3 

+2.20 

-7.8 

+z6zx.c 

15  49.5 

-  322.4 

-0.0549 

0.5466 

-0.2424 

+41 

-41 

V 

Leonis 

3-6 

2.20 

8.3 

17ZZ.4 

z6  32.9 

-  240.6 

-Z.2486 

0.546X 

0.2435 

-31 

-73 

37 

Leonis 

5-5 

2.ZO 

7.9 

14   9-9 

20  46.0 

+  Z23.8 

+0.7729 

0.5436 

0.2496 

f90 

+  z 

42 

Leonis 

6.Z 

2.09 

8.6 

15  25.0 

23    5-4 

+  3  38.5 

-1.0774 

0.5421 

0.2525 

-16 

-75 

/ 

I.eonis 

53 

Z.88 

8.7 

zz    0.5 

3  zz  42.0 

-  8  Z0.5 

+0.Z049 

0.5354 

0.2669 

+50 

-36 

X 

Leonis 

4-7 

+Z.74 

-  8.6 

+  748.6 

19    5.8 

-  z    Z.3 

+1.3451 

0.5322 

-0.2734 

+90 

+40 

308   B. 

Leonis 

58 

Z.72 

93 

832.4 

23  Z9.8 

+  3    4.4 

-0.5588 

0.5306 

0.2765 

+z6 

-75 

a 

Leonis 

41 

Z.65 

8.9 

630.6 

4     2  42.9 

+  621.0 

+0.5596 

0.5294 

0.2787 

+79 

-15 

P 

Virgin  is 

38 

Z.52 

9.4 

215.5 

16  50.7 

-  3  58.3 

+0.8886 

0.5258 

0.2845 

+90 

+  2 

27  B. 

Virginis 

6.5 

Z.44 

9.2 

+  z    z.o 

20  55.2 

-  0    Z.7 

+0.9880 

0.5252 

0.2853 

+90 

+  8 

13 

Virginis 

59 

+Z.36 

-9.8 

-  0  z8.o 

5    6  24.8 

+  9   9  9 

-0.3825 

0.5245 

-0.2856 

-25 

-^ 

n 

Virginis 

4.0 

1-35 

9.8 

0Z0.8 

7    z.o 

+  9  45  0 

-0.6772 

0.5244 

0.2854 

+  ZO 

-89 

319  B. 

Virginis 

6.3 

Z.22 

97 

549.4 

20  24.3 

-  z  Z7.Z 

+Z.27Z7 

0.5251 

0.28Z9 

+84 

+29 

^ 

Virginis 

56 

+z.z6 

-  9.9 

-  831.0 
NEW 

6    631.4 
MOON. 

+  8  30.7 

+Z.2007 

0.5267 

-0.2764 

+8z 

+23 

[Bph  X2] 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 


NOVEMBER. 


, 

Limit- 

Ths Star's 

At  Comjumction  in  R.  A. 

ing  Par- 
allels. 

Name. 

Mag. 

Red'ns  from 
19x2.0. 

Apparent 
Declina- 
tion. 

Washington 
Mean  Time. 

Hour 
Angle, 

Y 

x' 

y 

N.    S 

Aa 

Ad 

^  ^  •                 ^'v 

8 

n 

0      f 

d    h      m 

h     m 

e  <      • 

Xi8  B.  Ophiuchi 

6.2 

+  1.46 

-II.4 

-26  23.9 

10  17    0.2 

-  8  40.5 

-1. 1638 

0.5633 

-0.0788 

-46-90 

95   G.  Ophiuchi 

6.1 

1.50 

II.5 

27  39-4 

19  18.5 

-  627.2 

+0.0086 

0.5635 

0.0725 

+21  -44 

43         Ophiuchi 

5.4 

1.55 

II-3 

28    3.7 

23  53-9 

-  2     2.0 

+0.1385 

0.5636 

0.0598 

+27-36 

163   G.  Ophiuchi 

6.3 

1.65 

10.7 

27  50.7 

11     817.0 

+  6    2.5 

-0.4981 

0.5630 

0.0364 

-  8-7J> 

X         Sagittarii  (z/ar.) 

4-4 

1.67 

10.5 

2748.1 

10    4.9 

+  746.5 

-0.6073 

0.5628 

0.0314 

-14-90 

10  G.  Sagittarii 

57 

+  1.72 

-10.2 

-28    3.3 

13  557 

+11  28.7 

-0.4351 

0.5621 

-0.0207 

-  6-73 

210  B.  Scorpii 

5.8 

1.74 

10.4 

28  45.2 

14  44-5 

-II  44-3 

+0.3031 

0.5620 

0.0184 

+32-27 

W         Sagittarii  (var.) 

4.3 

1.78 

10.3 

29  35  3 

17  25.1 

-  9   9-5 

+1.1668 

0.5614 

O.OIIO 

+60-.34 

38   B.  Sagittarii 

47 

1.78 

lO.O 

28  28.2 

18  44.1 

-  7  53.4 

-0-0535 

0.5611 

0.0074 

+12-48 

C.  D.  -28®  14268 

6.4 

I.81 

9-9 

28  55-4 

20  22.4 

-  6  18.8 

+0.4291 

0.5607 

-0.0028 

438-20 

48  G.  Sagittarii 

6.3 

41.84 

-9.8 

-28  19.2 

22  41. 1 

-  4    5.1 

-0.2239 

0.5601 

+0.0035 

+  3-58 

62   B.  Sagittarii 

6.0 

1.84 

9.6 

28  41. 1 

2241.3 

-  4    5.0 

+0.17 16 

0.5601 

0.0035 

+23.-34 

58   G.  Sagittarii 

6.1 

1.86 

94 

28  28.4 

12    0  39.0 

-  2  11.6 

-0.0456 

0.5594 

0.0090 

^"-47 

r         Sagittarii 

3.5 

2.10 

7-4 

2748.1 

20   4.2 

-  728.2 

-0.0984 

0.5512 

0.0604 

+14-50 

183  B.  Sagittarii 

6.2 

2.12 

7.4 

28  46.5 

20  18.1 

-  7  14.8 

+0.9792 

0.55" 

0.0610 

+61  415 

234  B.  Sagittarii 

5-9 

+2.20 

-  6.2 

-28    2.3 

18     349.4 

+  0   0.7 

+0.7046 

0.5469 

40.0798 

+61-  4 

248  B.  Sagittarii 

57 

2.22 

57 

27  XO.I 

614.0 

+  220.3 

-0.0497 

0.5455 

0.0856 

+i9:-47 

a         Sagittarii 

4.8 

2.36 

39 

26  32.1 

18    0.8 

-10  16.9 

40.4266 

0.5381 

O.I  128 

+48  -20 

A         Sagittarii 

4-9 

2.37 

37 

26  26.1 

19  27.4 

-  8  53.2 

+0.4828 

0.5372 

0.II6I 

^■51,-17 

40  B.  Capricorni 

6.2 

2.53 

-    1.2 

25  14-5 

14  II  25.7 

+  6  33.6 

+1.2931 

0.5265 

0.1490 

465-^47 

56  B.  Capricorni 

6.3 

+2.58 

+  O.I 

-24    5.8 

14  57.0 

+  958.2 

+0.5646 

0.5242 

+0,1557 

460-13 

X         Capricorni 

5.3 

2.65 

2.5 

21  32.8 

16    458.7 

-  026.4 

+0.1075 

0.5150 

0.1802 

438,-38 

27         Capricorni 

6.Z 

2.65 

2.7 

20  54.6 

528.7 

+  0   2.7 

-0.5075 

0.5147 

0.18 10 

*  7r77 

^         Capricorni 

5.3 

2.67 

31 

21     I.O 

832.6 

+  3     I.O 

+0.1733 

0.5129 

0.1859 

H2-35 

33         Capricorni 

5.3 

2.72 

37 

21 13  5 

12  52.4 

+  7  13.0 

+1.2236 

0.5102 

0.1925 

469432 

128   B.  Capricorni 

6.5 

+2.71 

+  47 

-19  31.8 

15  52.8 

+10   8.0 

-0.0660 

0.5085 

+0.1970 

♦31-48 

^         Capricorni 

47 

2.76 

51 

19  51.6 

19  32.0 

-10 19.3 

+1.0267 

0.5064 

0.2020 

470  414 

K         Capricorni 

4.8 

2.78 

57 

19  16.0 

22  25.9 

-  7  30.5 

+0.9619 

0.5049 

0.2061 

471  4   9 

152  B.  Capricorni 

6.5 

2.77 

7.0 

17  15.2 

16     2  25.0 

-  3  38.4 

-0.4328 

0.5027 

0.2II2 

415-70 

29         Aquarii  [mean) 

6.5 

2,83 

7.8 

17  23.2 

852.8 

+  2  38.2 

+ 1. 1056 

0.4996 

0.2192 

+73  - 19 

39         Aquarii 

6.2 

+2.82 

+  9-4 

-14  37-5 

14  14.8 

+  7  51.0 

-0.7550 

0.4972 

+0.2253 

0-90 

45         Aquarii 

6.1 

2.84 

10.2 

13  44-6 

17  47.8 

+11 18.0 

-0.9221 

0.4958 

0.2291 

-  9-90 

50         Aquarii 

5.9 

2.87 

10.5 

13  58.4 

20  44-5 

-  9  50.3 

+0.01 10 

0.4947 

0.2322 

440-44 

182  B.  Aquarii 

6.2 

2.90 

IZ.I 

13  21.8 

23463 

-  6  53.6 

+0.0458 

0.4937 

0.2352 

442  -42 

70         Aquarii 

6.1 

2.94 

130 

II    z.o 

17    955.8 

4  259.0 

-0.1 061 

0.4907 

0.2441 

436-50 

h         Aquarii 

5-4 

+2.97 

+15.0 

-  8   9.9 

19   9.9 

+11  57.9 

-0.9555 

0.4889 

+0.2510 

-  8-90 

X         Aquarii 

5.3 

3.02 

15.6 

812.1 

18     1 40.7 

-  541.8 

+0.7348 

0.4881 

0.2552 

482-  6 

317   B.  Aquarii 

6.3 

300 

16.4 

623.0 

349.6 

-  3  36.5 

-0.7091 

0.4879 

0.2564 

+  7;-90 

337   B.  Aquarii 

6.4 

3.04 

17.2 

5   04 

845.5 

+  I  11.4 

-0.9448 

0.4878 

0.2590 

-  6-90 

342   B.  Aquarii 

6.5 

305 

175 

433.8 

952.3 

+  2  16.4 

-1.1415 

0.4878 

0.2595 

.19-90 

20         Piscium 

5.6 

+3.10 

+18.8 

-  3  147 

19    2.4 

+11  XI. 5 

-0.1801 

0.4883 

+0.2633 

+35-54 

24         Piscium 

6.1 

3.13 

18.9 

338.3 

21  49.1 

-10    6.3 

+0.9807 

0.4886 

0.2642 

+«6'4  8 

80  B.  Piscium 

6.3 

3.16 

20.2 

-  0  59.2 

19    434.0 

-   332.4 

-0.1 165 

0.4898 

0.2660 

438  -50 

98   B.  Piscium 

6.3 

3.20 

21.3 

+  1 12.3 

"  35.9 

+  3  179 

-0.6178 

0.4915 

0.2670 

413-83 

44         Piscium 

6.0 

3.23 

21.6 

127.5 

15  47.0 

+  722.1 

+0.2272 

0.4927 

0.2673 

^57 

-33 

147  B.  Piscium 

5-9 

+3.36 

+22.1 

+  4  50.1 

20    4  12.5 

-  4  33.2 

-0.0936 

0.4977 

40.2663 

+39 

-49 

171   B.  Piscium 

6.3 

3.36 

23.5 

6    0.9 

10  21.4 

+  I  25.2 

+0.2729 

0.5008 

0.2649 

^-59 

-30 

t        Piscium 

4-4 

3.37 

24.0 

7254 

12     0.4 

+  3    1.4 

-0.7977 

0.5018 

0.2643 

+  3 

-83 

C         Piscium 

5.6 

3-43 

23.9 

7    7.0 

1740.1 

+  8  31.2 

+1.0203 

0.5051 

0.2622 

+90 

412 

TT         Piscium 

5.6 

3-53 

25.0 

II  41.9 

31     5  40.2 

-  3  50.1 

-0.7446 

0.5132 

0.2554 

+  6 

-78 

12  H.*  Arietis 

6.3 

^•3-66 

+24.9 

+13    3.6 

18  19.3 

+  8  25.7 

+0.9846 

0.5232 

40.2448 

♦90 

+  13 

19         Arietis 

5.8 

372 

24.9 

14  52.5 

23  21.8 

-10  41.4 

+0.2950 

0.5276 

0.2395 

+61 

-24 

27         Arietis 

6.4 

3.82 

24.7 

17  X9-3 

%%    7  46.9 

-  2  32.6 

-0.2953;  0.5352 

0.2292 

429 

-52 

36         Arietis 

6.5 

3.88 

24.2 

17  23.9 

1357.8 

+  3259 

+1.0139 

0.5412 

a  2204 

490419 

40         Arietis 

6.0 

390 

24.1 

17  55.4 

15  52.4 

+  5  16.6 

+0.8838 

0.5430 

0.2175 

490411 

47         Arietis 

5.8 

+3.99 

+23.9 

+20  19.4 

20    7.8 

+  9233 

-0.7007 

0.5471 

40.2105 

+  7 

-70 
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1 

Limit- 

Thb Stak'8 

At  Conjumctiom  in  R.  A.                    | 

ing  Par- 
allels. 

1 

Name. 

Mag. 

Red'nafrom 
zgxaxx 

Apparent 
Declina- 
tion. 

Wa8hin|[ton 
Mean  Time. 

Hour 
Angle, 

y 

X' 

y 

N. 

S. 

Aa 

8 

e        » 

d    h    m 

h    m 

0 

e 

e 

Arietis  {m^n) 

4.6 

+3.98 

+23.9 

+20  59.7 

82  20  38.1 

+  952.6 

-Z.2930 

0.5476 

40.2096 

-40 

-69 

c 

Arietis 

5.0 

4.04 

23.0 

2043.5 

as  332.4 

-  7  27.7 

40.3944 

0.5545 

0.1972 

468 

-13 

T 

Arietis 

5.1 

4.07 

22.7 

20  50.2 

616.3 

-  4  49.7 

40.8097 

0.5572 

0.19Z9 

490 

410 

66 

Arietis 

6.1 

413 

22.3 

22  30.4 

920.3 

-  I  52.4 

-0.3375 

0.5603 

0.1857 

426 

-49 

z6 

Tauri 

5.4 

4.22 

21.3 

24     1.2 

z6  11.9 

+  4  44.2 

-0.67 1 1 

0.5670 

0.Z707 

+  7 

-65 

I? 

Tauri 

3.8 

+4.21 

+21.3 

+23  50.6 

16  13.8 

+  446.0 

-0.4846 

0.5670 

40.1706 

4l8 

-55 

z8 

Tauri 

5.6 

423 

21.3 

24  34  2 

z6  20.4 

+  4  52.3 

-1. 2137 

0.567Z 

0.  Z704 

-33 

-^5 

9 

Tauri 

4.3 

4.22 

21.3 

24  "9 

16  21.8 

+  4  53.7 

-0.8268 

0.567Z 

0.1703 

-  2 

-66 

20 

Tauri 

4.1 

4.22 

21.2 

24    6.0 

16  37-3 

+  5    8.5 

-0.6814 

0.5674 

0.Z697 

+  7 

-65 

2Z 

Tauri 

5-8 

4.22 

21.2 

24  17.2 

x6  39.2 

+  5  Z0.4 

-0.8686 

0.5674 

0.Z696 

-  5 

-66 

22 

Tauri 

6.5 

+4.22 

+21.2 

-1-24  15.6 

z6  42.7 

+  5  13.7 

-0.8314 

0.5675 

40.1695 

-  2 

-66 

23 

Tauri 

4-3 

4.21 

21.2 

23  40.8 

16  50.1 

+  520.9 

-0.2144 

0.5676 

0.Z692 

+32 

-41 

n 

Tauri 

3.0 

4.22 

21. 1 

23  50  4 

17  18.8 

+  5  48.5 

-0.2973 

0.5680 

0.1682 

428 

-45 

Z04  B. 

Tauri 

5-5 

4.21 

2X.O 

23    9-4 

17  40.7 

+  6    9.6 

40.4659 

0.5684 

0.1673 

+73 

-  6 

27 

Tauri 

37 

4.22 

21.0 

23  47  5 

zS   0.4 

+  628.6 

-0.Z308 

0.5688 

0.Z665 

+37 

-36 

28 

Tauri 

5-2 

+4-23 

+21.0 

+23  52.5 

z8    z.o 

+  629.2 

-0.2152 

0.5689 

40.1665 

432 

-40 

33 

Tauri 

6.0 

423 

20.4 

22  55.6 

2z  16.1 

+  9  36.9 

4Z.2868 

0.5719 

0.1588 

490 

+53 

36 

Tauri 

5.6 

4.27 

19.9 

23  52.2 

S4    0 13.4 

-zz  32.7 

40.7758 

0.5746 

0.1515 

490 

413 

/ 

Tauri 

5.6 

4.35 

193 

2615.4 

247.9 

-  9   40 

-Z.2898 

0.5770 

0.1448 

-49 

-64 

X 

Tauri 

5-3 

4.36 

18.3 

25  25.6 

,     7  29.6 

-  4  33.4 

40.2ZZ7 

0.58IZ 

0.1323 

+57 

-15 

17  B. 

Aurigae 

6.0 

+4.49 

+15.5 

+27  45.3 

19  13  6 

+  6  42.5 

-0.8039 

0.5902 

40.0987 

-  2 

-62 

38  B. 

Aurigae 

6.5 

4.50 

143 

27  34-7 

23  45-3 

-••zz    3.1 

-0.2070 

0.5931 

0.0848 

+32 

-32 

47  B. 

Aurigae 

6.0 

451 

13.8 

27  55.4 

26    z  41.4 

-IX    5-5 

-0.4005 

0.5943 

0.0787 

422 

-42 

354   B. 

Tauri 

6.4 

452 

12.7 

27  52.3 

556.0 

-7    Z.4 

-0.0423 

0.5965 

0.0652 

442 

-22 

22 

Aurigae 

6.4 

4.56 

X2.3 

28  51.4 

648.9 

-  6  Z0.8 

-O.985Z 

0.5970 

0.0624 

-16 

-61 

P 

Tauri 

1.8 

+4.55 

+II.9 

+28  32.2 

754.6 

-  5   7.8 

-0.5941 

0.5975 

40.0588 

410 

-53 

107   B. 

Aurigae 

6.5 

452 

U.I 

27  36.5 

zz  31.6 

-  I  39  9 

+0.5387 

0.5990 

0.0470 

482 

4IO 

116  B. 

Aurigae 

5-9 

4.58 

10.6 

29  10. 1 

Z2  45.6 

-  029.0 

-0.9859 

0.5995 

0.0429 

-16 

-61 

406   B. 

Tauri 

56 

4-53 

9.6 

27  56.7 

Z7   6.6 

+  3410 

40.4078 

0.6009 

0.0284 

471 

+  4 

136 

Tauri 

4.6 

4.51 

9-3 

27  35.7 

17  59-3 

+  4  31.5 

40.7856 

0.601  z 

0.0254 

490 

425 

154   B. 

Aurigae 

6-4 

+4.56 

+  8.8 

+28  55-9 

Z9   9.8 

+  5  390 

-0.5391 

0.6014 

40.0214 

414 

-47 

415   B. 

Tauri 

6.1 

4-51 

8.5 

27  34  3 

20  49.8 

+  7  14.7 

40.8679 

o.6oz6 

0.0158 

490 

+31 

183   B. 

Aurigae 

6.3 

4.58 

7.6 

29  313 

22  46.7 

+  9   6.7 

-Z.0804 

0.6020 

40.0092 

-24 

-60 

K 

Aurigae 

4-4 

4.56 

6.4 

29  32.0 

26    2   6.2 

-zz  42.3 

-Z.0788 

0.6023 

-0.0020 

-24 

-60 

211     B. 

Aurigae 

6.3 

4.56 

6.0 

29  35  0 

4146 

-  9  39.4 

-Z.Z414 

0.6024 

0.0094 

-31 

-60 

49 

Aurigae 

5.1 

+4.48 

+  4.6 

+28    5.6 

925.7 

-  4  41.5 

40.2685 

0.6022 

-0.0270 

461 

-  3 

53 

Aurigae 

5.6 

4-51 

41 

29    3-7 

1035.3 

-  3  34  9 

-0.7423 

0.6020 

0.0310 

4  1 

-61 

54 

Aurigae 

5.8 

4.48 

41 

28  20.6 

zz    Z.8 

-  3   9  5 

-0.0312 

0.6020 

0.0325 

+42 

-z8 

28 

Geminorum 

55 

4.50 

33 

29    3.7 

Z2  56.4 

-  z  19.8 

-0.8243 

0.6017 

0.0389 

-  4 

-6z 

47 

Geminorum 

5.6 

434 

0.7 

27    0.1 

22  50.9 

+  8   9.7 

4O.7OZ3 

0.5988 

0.0719 

490 

416 

53 

Geminorum 

59 

+4-37 

0.0 

+28    3.1 

27    0  32.2 

+  946.8 

-O.48Z5 

0.5981 

-0.0774 

417 

-47 

134   B. 

Geminorum 

6.5 

432 

+  0.1 

26  50.9 

057.9 

-t-ZO  ZZ.4 

40.6960 

0.5980 

0.0788 

490 

+15 

59 

Geminorum 

5-7 

4.33 

-  0.9 

27  48.5 

3456 

-iz    8.0 

-0.5033 

0.5968 

0.0878 

416 

-49 

I 

Geminorum 

39 

4-32 

i.i 

27  58.4 

4  12.2 

-zo  42.4 

-0.7084 

0.5966 

0.0892 

+  4 

-62 

6^ 

Geminorum 

5.0 

432 

1.6 

28  18.0 

533.2 

-  9  24.8 

-Z.Z602 

0.5959 

0.0935 

-31 

-62 

^ 

Geminorum 

5.0 

+4.32 

-  1.6 

428    5.9 

5440 

-  9  M  5 

-0.9739 

0.5958 

-0.0940 

-14 

-62 

V 

Geminorum 

4-3 

4.26 

2.1 

27    5.5 

8   3.3 

-  7    i.o 

-0.1875 

0.5945 

0.1013 

+34 

-32 

c 

Geminorum 

55 

4.18 

2.6 

25  59-6 

zz  10.6 

-  4    1-4 

40.5865 

0.5927 

0.ZZ09 

486 

4  6 

* 

Geminorum 

5.0 

4.18 

39 

26  59.6 

X4  44.6 

-  036.2 

-0.8349 

0.5905 

0.Z216 

-  4 

-63 

u 

Cancri 

5-9 

4.10 

4-3 

25  38.0 

17  371 

+  2    9.3+0.Z721 

0.5886 

0.130Z 

+55 

-17 

4 

Cancri 

6.2 

+4.08 

-  4.3 

+25  19.9 

17  55-9 

+  227.340.4350 

0.5884 

-0.13Z0 

472 

-  3 

f 

Cancri 

5-9 

4.05 

5-7 

25  46  4 

21  Z8.5 

4  5  4Z.8 -0.4686 

0.5859 

0.1406 

418 

-51 

X 

Cancri 

5.9 

3.96 

6.0 

24  17.9 

28    z  z6.o 

4  929.740.4376 

0.5830 

0.1515 

472 

-  5 

28 

Cancri 

6.1 

392 

7.0 

2426.1 

427.1 

-zi  26.8-0.1965 

0.5806 

0.1600 

+33 

-38 

vi 

Cancri 

5.7 

390 

72 

24  22.6 

536.2 

-zo  20.4 

-0.3230 

0.5796 

0.1630 

427 

-45 

V2 

Cancri 

6.4 

+3.89 

-7-4 

+24  23.0 

6ZZ.8 

-  946.2 

-0.4265 

0.5792 

-0.1645 

421 

-51 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 


NOVEMBER. 


Tbb  Stab's 

At  Conjumctiom  in  R.  A. 

Limit 

im;  Par- 

aUels. 

Nama 

Maff. 

5.2 
6.1 
6.1 

6.5 
6.3 

5-5 
6.1 

5-3 

Red 'ns  from 
Z9i2.a 

Apparent 
Declina- 

Washin^on 
Mean  Tune 

Hoar 

Angle, 

H 

Y 

x^ 

y 

N.    S. 

Aa 

A« 

don. 

79 
90  H. 

57   B. 
107   B. 

37 

42 

/ 

Cancri 
Cancri 
*  Cancri 
Leonis 
Leonis 

Leonis 
Leonis 
Leonis 

8 
+3.63 
362 

3.58 

3.33 
3.12 

+301 
3.00 
2.76 

m 

-10.3 
10.4 

10.5 
12.5 

13.0 

-13.2 
14.0 

143 

0       f 

+22  24.0 
22  21. 1 
21  38.6 

19  15.9 
16  II.O 

+14     9.8 
15  24.9 
II     0.4 

d    h     m 

38  20  59.7 

21  24.3 

22  46.7 

39  II  56.8 
21  17.6 

80    214.3 

4340 
17  14,6 

h    m 
+  427.6 

+  4  51-3 
+  6  10.6 

-  5    8.0 

+  3  53-0 

■»-  8  39.5 
+10  54.4 

-  0  50.5 

-1.1297 
-1.1637 
-0.7269 

-1.1733 
-0.2604 

+0.5661 
-1.2853 
-0.1023 

0.5667 
0.5664 
0.5652 
0.5541 
0.5467 

0.5430 

05413 
0.5331 

-0.1993 
0.2002 

0.2031 

0.2280 

0.2426 

-0.2492 
0.2521 
0.2655 

•      • 

-23 -6S 

-26-68 

+  5-68 
-25-71 

+3o|-5i 

+80-10 

-34-75 

^39-47 

DECEMBER. 


X 
308   B. 

a 

27   B. 

13 
V 
319   B. 

a 

A 
86 
621    B. 
40   H. 

47   G. 


r 

183   B. 

234   B. 

248   B. 

0) 

A 
56   B. 

17 

X 

27 

128   B. 
e 

K 

6 
152   B. 

39 

45 
50 

182   B. 
70 
h 

9 

X 
317   B. 
337   B. 
342   B. 

20 


Leonis 
Leonis 
Leonis 
Virginis 

Virginia 
Virginis 
Virginis 
Virginis 
Virginis 

Virginis 
Virginis 
Virginis 
Virginis 
Virginis 

Librae 


Sagittarii 
Sagittarii 

Sagittarii 
Sagittarii 
Sagittarii 
Sagittarii 
Capricomi 

Capricorni 
Capricomi 
Capricomi 
Capricomi 
Capricomi 

Capricomi 
Capricomi 
Capricomi 
Capricomi 
Aquarii 

Aquarii 
Aquarii 
Aquarii 
Aquarii 
Aquarii 

Aquarii 
Aquarii 
Aquarii 
Aquarii 
Aquarii 

Piscium 


4-7 

+2.59 

-14.1 

+  7  48.5 

5-8 

2.57 

15.0 

832.3 

4.1 

2-49 

14.5 

630.5 

3.8 

2.33 

14.8 

215.4 

6.5 

+2.22 

-14.4 

+    I     I.O 

5-9 

2.12 

14.8 

-  0  18.1 

40 

2.11 

14.9 

010.9 

6.3 

1-95 

14.1 

5  49-4 

5.6 

1.85 

139 

831.0 

1.2 

+1.78 

-13.6 

-10  42.4 

5-4 

1.76 

14.0 

942.9 

5-6 

1.72 

13-6 

II  59-4 

6.4 

1.66 

13.3 

14  33-2 

51 

1.64 

13.1 

15  53.4 

6.1 

+1.56 

-12.4 

-21  41.6 
NEW 

3-5 

+2.00 

-6.5 

-2748.1 

6.2 

2.02 

6.4 

28  46.5 

5-9 

+2.07 

-  5.4 

-28    2.3 

5.7 

2.08 

5.0 

27  10.0 

4.8 

2.17 

3.4 

26  32.1 

49 

2.17 

-  3-3 

26  26.1 

6.3 

2.33 

0.0 

24    5-8 

5-8 

+2.28 

+  0.5 

-21  50.1 

53 

2.36 

1.9 

21  32.8 

6.1 

2.37 

2.1 

20  54.6 

5-3 

2.39 

2.7 

21    1.0 

6.5 

2.42 

3.9 

19  31.9 

4-7 

+2.46 

+  4.2 

-19  51-6 

4.8 

2.48 

4.8 

19  16.0 

30 

2.46 

5.6 

16  31.5 

6.5 

2.47 

5.8 

17  15-3 

6.2 

2.52 

8.0 

14  37.5 

6.1 

+2.54 

+  8.8 

-1344.6 

5.9 

2.57 

9.0 

13  58.4 

6.2 

2.60 

9.6 

13  21.8 

6.1 

2.64 

11.4 

II    1.0 

5.4 

2.68 

13-3 

8    9-9 

4-4 

+2.70 

+14. 1 

-  631.2 

53 

2.73 

13.8 

812.2 

6.3 

2.72 

14.6 

623.1 

6.4 

2.76 

15.4 

5   0.5 

6.5 

2.77 

15.6 

433.8 

5.6 

+2.84 

+17.0 

-  3  14.8 

4 
8 

22 

%    2 

12 

13 
8    2 

13 

21 

4  I 

7 

16 

19 

5  21 


42.4 

59.2 
24.7 

45.1 

53.8 

34.1 

II.O 

51.0 
11.4 

20.4 

8.1 

24.2 

15.8 

17.3 


1.0 


MOON, 


[Eph 


10  4 

4 
12 

14 

11  2 

3 
23 

13    2 

13 

13 

16 

13  o 

3 
6 
8 

10 
22 

14  2 

4 
8 

18 

15  3 

8 
10 
12 

17 
18 

1«    3 


22.7 
36.6 

6.2 

30.3 
14.2 

40.4 

6.2 

3-2 

6.5 

36.4 
40.2 

0.6 

40.1 

34-4 

53.5 

340 
26.8 

I.I 

58.9 
2.0 

16.6 
36.5 

46.7 
12.0 
22.6 
22.4 
30.1 

48.4 


+  6 
+10 
-10 

+  3 

+  7 

-  6 

-  6 
+  6 

-  7 

+  o 

+  4 
+10 

-  4 

-  I 


22.7 

31.2 

9.8 

43.3 

44.4 

53.3 

17.5 

57.1 
1.8 

51.9 

32.5 

36.7 
48.6 

53.0 


-  I    0.4 


+ 
+ 


+10 
-II 

-  o 
+  I 

-  4 

-  X 

+  9 
+  9 

-II 

-  3 

-  o 

+  2 

+  4 
+  6 

-  6 

-  2 
+  o 

+  3 
-10 

-  1 

+  3 

+  4 
+  6 

+11 

-II 


+1.1444 
0.7654 
+0.3596 
+0.7016 

+0.8059 
-0.5651 
-0.8615 
+1.1228 
+1,0675 

+1.1484 
-0.8784 
-0.1408 
+0.3069 
+0.9664 

+13457 


40.0631 
+1.1410 

+0.8795 
+0.1295 
+0.6254 
+0.6839 
+0.7964 

-1.2295 

+0.3590 
-0.2557 
+0.4293 
+0.1989 


38.1 
51.6 

5.3 

35-6 

15.7 
7.6 

4.8 

13.5 
29.2 

58.1 

3.7 
56.4 

23.4  H.2974 
25.8+1.2358 
40.9 -1. 3186 
18.4 -0.1572 
9.1-0,4700 

40.9  -0.6352 
1 1.9 +0.3026 
9.9+0.3396 
52.3+0.1919 
47.6  -0.6596 

14.2 -1. 1765 
37.3  +1.0397 
44.3  -0.4121 
36.2  -0.6503 
18.0-0.8484 

+0.1152 


-  2  14.6 


0.5290 
0.5270 
0.5255 
0.5208 

0.5200 
0.5187 
0.5187 
0.5188 
0.5203 

0.5222 
0.5233 

0.5254 
0.5289 

0.5302 
0.5428 


0.5538 

0.5537 

0.5496 

0.5483 
0.5410 

05399 
0.5264 

0.5242 
0.5165 
0.5162 
0.5141 
0.5092 


-0.2713 
0.2742 
0.2760 
0.2808 

-0.2814 
0.2812 

0.28  IX 

0.2771 
0.2713 

0.2652 
0.26x8 
0.2556 
0.2454 
0.2414 

-o.aoo2 


■^90 

+  5 
+65 
+90 


+21 
-81 

-25 

-  b 


+90f-  3 
+16-79 
-  I1-90 
+84+17 


+81 


+14 


+79+20 

-  4t-90 
^■33!-52 
+55.-28 
+74+8 


f68 


+52 


f23 
f6i 


+00623 
0.0629 

+0.0817 1*62 
0.0876  f29 
0.1 148  f59 
0.1 180  ^3 
0.1575 1+66 

+0.1629 

0.X818 
a  1825 
0.X874 
0.X981 


0.50701+0.2032 
0.5053  0,2070 
0.5038  0.2099 
0.5028  0.2x20 
0.4965  0.2255 

0.4948  +0.2292 

0.4935  0.2319 
0.4922 
0.4886 
0.4861 

0.4852 
0.4850 
0.4846 
0.4842 
0.4841 

0.4841 


_   _   *-56 
0.2348  +58 

0.2432  f52 

0.2496  If 


+0.2525 
0.2534 
0.2545 
0.2568 
0.2573 


+30 

+  8 

-37 

-  9 

I-  6 
o 


-43 

+20 
+56 

M5 

+71 
-46 


+40 
+32 
-90 


-23 

f82 
f22 
flO 
-  I 


-90 

-25 

-59 
-21 

-33 


+29-53 

^  7 


-73 

-86 
-28 
-26 

-34 
9-87 


+0.2606  |f5o|-38 


V 


-90 
+12 

-68 

-86 

-90 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 


DECEMBER. 


1 

1 

Umit- 

Thb  Star's 

At  Conjunction  in  R.  A. 

ing  Par- 
allels. 

Name. 

Mag. 

Red'ns  from 
i9X2.a 

Apparent 
Declina- 
tion. 

Washington 
Mean  Time. 

Hour 

Anele, 

H 

Y 

x' 

/ 

N. 

S. 

Aa 

Ad 

8 

It 

0      t 

d     h    m 

h     m 

0 

0 

24 

Pisciuxn 

6.1 

+2.87 

+17.I 

-  3  38.4 

16    637.6 

+  0  30. 1 

-fi.2819 

0.4843 

+0.2614 

+86 

+30 

80  B. 

Piscium 

6.3 

2.91 

18.5 

-  0  59.2 

13  29.0 

+  7  10.5 

+0.1732 

0.4851 

0.2628 

+54 

-35 

98   B. 

Pisciuxn 

6.3 

2.96 

i9.7i+  1 12.3 

20  37.9 

-  952.1 

-0.3377 

0.4867 

0.2635 

+27 

-63 

44 

Piscittm 

6.0 

3.00 

20.0 

127.5 

17    053.2 

-  543.8 

+0.5089 

0.4878 

0.2636 

+75 

-18 

147   B. 

Piscium 

5-9 

3.16 

20.6 

450.1 

13  31.6 

+  6  33.8 

+0.1708 

0.4925 

0.2624 

+54 

-35 

171    B. 

Piscium 

6.3 

+3.18 

+22.3  f  6   0.9 

19  46.8 

-II  21.5 

+0.5308 

0.4957 

+0.2608 

+76 

-x6 

c 

Piscium 

4-4 

3.18 

22.8 

725.4 

21  27.5 

-  943.6 

-0.5495 

0.4965 

0.2602 

+16 

-75 

c 

Piscium 

5.6 

3-27 

22.8 

7   7.0 

18     3  12.9 

-  4    8.0 

+1.2712 

0.4999 

0.2581 

+90 

+32 

TT 

Piscium 

5.6 

3.40 

243 

1141.9 

15  24.4 

+  742.2 

-0.5269 

0.5082 

0.2513 

+17 

-71 

12   H.^ 

^  Arietis 

6.3 

3-57 

244 

13    36 

19    4  14.1 

-  3  51.4 

+1.1855 

0.5187 

0.2409 

+90 

+28 

19 

Arietis 

5.8 

+3.66 

+24.7 

+14  52.5 

920.3 

+  I    5.2 

+0.481 1 

0.5234 

+0.2357 

+74 

-14 

27 

Arietis 

6.4 

3-79 

24.8 

17  19-3 

17  50.7 

-1-  9  19.2 

-0.1309 

0.5316 

0.2256 

+37 

-44 

36 

Arietis 

6.5 

3.88 

243 

17  23.9 

20    0   4.8 

-  8  39.0 

+1.1672 

0.5380 

0.2170 

+90 

+30 

40 

Arietis 

6.0 

391 

24.3 

17  55-4 

2    0.2 

-  6  47.5 

+1.03 19 

0.5400 

0.2142 

+90 

+21 

47 

Arietis 

5.8 

4.02 

24.4 

20  Z9.4 

617.3 

-  2  39.1 

-0.5664 

0.5446 

0.2074 

+14 

-64 

e 

Arietis  {mean) 

4.6 

+4.02 

424.6 

+20  59.7 

647.8 

-  2   9.6 

-1.1610 

0.5451 

+0.2065 

-25 

-69 

c 

Arietis 

50 

4.12 

23.6 

20  43.5 

13  43.9 

+  4  32.0 

+0.51 18 

0.5527 

0.1943 

+77 

-  7 

r 

Arietis 

5.1 

4.16 

23.3 

20  50.2 

16  28.2 

+  7  10.4 

+0.9202 

0.5557 

0.1891 

+90 

+17 

66 

Arietis 

6.1 

4.24 

23.1 

22  30.5 

19  32.6 

+10   8.1 

-0.2350 

0.5591 

0.1829 

+31 

-43 

16 

Tauri 

5-4 

4.37 

22.3 

24    1.2 

21    2  24.2 

-  7  15.4 

^.5852 

0.5666 

0.X682 

+12 

-61 

17 

Tauri 

3.8 

+436 

+22.3 

+23  50.6 

226.1 

-  7  13.6 

-0.3989 

0.5666 

+0.X681 

+22 

-50 

18 

Tauri 

5.6 

4.38 

22.4 

24  34.2 

2  32.6 

-  7   7.4 

-X.1274 

0.5668 

0.1679 

-25 

-65 

^ 

Tauri 

4-3 

4-37 

22.4 

24  1 1.9 

2341 

-  7   5  9 

-0.741 1 

0.5668 

0.X677 

+  3 

-66 

20 

Tauri 

41 

4.38 

22.3 

24   6.0 

249.6 

-  651.0 

-0.5965 

0.5671 

0.1672 

+X2 

-6x 

21 

Tauri 

5.8 

4.38 

22.3 

24  17.2 

251.4 

-  649.2 

-0.7834 

0.5671 

0.X671 

0 

-66 

22 

Tauri 

6.5 

+4.38 

+22.3 

+24  15.6 

2  54-9 

-  6  45.9 

-0.7465 

0.5672 

+0.X670 

+  3 

-66 

23 

Tauri 

4-3 

4-37 

22.2 

2340.9 

3    2.3 

-  6  38.8 

-0.1308 

0.5673 

0.1667 

+37 

-36 

V 

Tauri 

30 

4.38 

22.1 

23  504 

331.0 

-  6  II. I 

-0.2146 

0.5678 

0.1656 

+32 

-40 

104   B. 

Tauri 

5.5 

4.37 

21.9 

23   9.5 

352.9 

-  550.1 

+0.5464 

0.5682 

0.1648 

+81 

-  2 

27 

Tauri 

37 

4-39 

22.0 

23  47.5 

412.6 

-  531.1 

-0.0502 

0.5685 

0.164X 

+41 

-32 

28 

Tauri 

5.2 

+4.39 

•1-22.0 

+23  52.5 

413.1 

-  5  30.6 

-O.X345 

0.5685 

+0.X64X 

+37 

-36 

36 

Tauri 

5.6 

4.48 

20.8 

23  52.2 

10  24.3 

+  026.4 

+0.8381 

0.5752 

0.X491 

+90 

+17 

/ 

Tauri 

56 

4.57 

20.5 

26  15.5 

.  1258.1 

+  2  54.3 

-1.2278 

0.5779 

0.Z426 

-37 

-64 

;r 

Tauri 

5-3 

4.62 

19.5 

25  25.7 

17  38.1 

+  7  23.3 

+0.2569 

0.5827 

0.1302 

+60 

-13 

17   B. 

Auriga 

6.0 

4.84 

16.8 

27  45.3 

aa  5 15  6 

-  5  27.4 

-0.7829 

0.5933 

0.0966 

-  I 

-62 

38   B. 

Auriga 

6.5 

+4.88 

+15.5 

+27  34-7 

943.9 

-  I  10.2 

-0.2009 

0.5969 

+0.0828 

+33 

-32 

47   B. 

Auriga 

6.0 

4.91 

15.1 

27  55.5 

II  38.4 

+  0  39.5 

-0.3978 

0.5983 

0.0767 

+22 

-42 

354   B. 

Tauri 

6.4 

4-95 

X3.8 

27  52.4 

15  49.3 

+  4  39-9 

-0.0528 

0.6013 

0.0632 

+41 

-22 

22 

Aurigae 

6.4 

5.00 

13.6 

28  51.4 

16  41.4 

+  5297 

-0.9902 

0.6018 

0.0603 

-16 

-6i 

P 

Tauri 

1.8 

5.00 

13.1 

28  32.3 

17  46.1 

+  631.7 

-0.6048 

0.6024 

0.0568 

+10 

-54 

107   B. 

Auriga 

6.5 

+4.99 

+I2.0 

+27  36.5 

21 19.4 

+  9  55.9 

+0.5093 

0.6044 

+0.0448 

+79 

+  8 

112   B. 

Auriga 

5-7 

4.96 

11.8 

26  52.4 

21 46.8 

+1022.2 

+1.2680 

0.6046 

0.0433 

+90 

+61 

116   B. 

Auriga 

5.9 

5.06 

11.7 

29  lO.Z 

22  32.1 

+"    5.5 

-1.0047 

0.6050 

0.0407 

-18 

-61 

406   B. 

Tauri 

5-6 

5.04 

10.3 

27  56.7 

33   2  48.2 

-  8  49.3 

+0.3654 

0.6069 

0.0261 

+68 

+  2 

136 

Tauri 

4.6 

503 

lo.o 

27  35.7 

339.9 

-  7  59.9 

+0.7374 

0.6073 

0.0231 

+90 

+22 

154   B. 

Auriga 

6.4 

+5.09 

+  9.6 

+28  55.9 

449.0 

-  6  53.8 

-0.5771 

0.6077 

+0.0191 

+11 

-49 

415   B. 

Tauri 

6.1 

505 

9.1 

27  34-3 

627.0 

-  5  20.0 

+0.8115 

0.6082 

0.0134 

+90 

+27 

183   B. 

Auriga 

6.3 

5.14 

8.5 

29  31.4 

821.4 

-  3  30.5 

-1.1212 

0.6088 

+0.0068 

-29 

-60 

K 

Auriga 

4.4 

515 

71 

29  32.0 

II  36.6 

-  023.9 

-1. 1273 

0.6095 

-0.0047 

-29 

-60 

211     B. 

Auriga 

6.3 

5.16 

6.6 

29  350 

13  42.1 

+  X  36.2 

-1. 1939 

0.6097 

0.0120 

-38 

-60 

49 

Auriga 

51 

+5.  XI 

+  4.8 

+28    5.6 

18  45.9 

4  6  26.8 

+0.1870 

0.6101 

-0.0299 

+56 

-  7 

53 

Auriga 

56 

515 

4.4 

29    3.7 

19  53  7 

+  731.6 

-0.8141 

0.6 1 01 

0.0339 

-  4 

-61 

54 

Auriga 

5.8 

5.12 

4-2 

28  20.6 

20  19.6 

+  7  56.3 

-0.1128 

0.6101 

0.0354 

+38 

-23 

28 

Geminorum 

5-5 

5.16 

3.6 

29    37 

22  11.4 

+  9432 

-0.9005 

0.6099 

0.0420 

-10 

-^i 

47 

Geminorum 

5.6 

5.06 

+  0.1 

27    O.X 

34    7  50.1 

-  5    32 

+0.5815 

0.6080 

0.0754 

+86 

+  9 

53 

*  Geminorum 

5-9 

+5.10 

-  0-4 

+28    3.1 

928.6 

-  3  28.9 

-0.5890 

0.6074 

-0.0810 

+11 

-54 
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OCOULTATIONS,  1912. 


ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 


DECEMBER. 


1 

IJmit- 

Tm  Stak's                                 1 

At  Comjuhction  im  R.  A. 

inisPar- 

1 

allel.s. 

Name. 

Mag. 

Red'ns  from 

Apparent 
Declina- 
tion. 

Washington 
Mean  Time. 

Honr 

Angle, 

H 

Y 

x' 

y 

1 
N.    S. 

ila 

^ 

• 

s 

w 

e          r 

d    h    m 

h    m 

0 

134   B. 

Geisinorum 

6.5 

+5.05 

-  0.6 

+26  50.9 

a4  953.5 

-  3    5-2 

+0.5711 

0.6073 

-0.0824 

+85-8 

59 

Geminorum 

5.7 

5.08 

1-5 

27485 

12  36.6 

-  029.1 

-0.6180 

0.6061 

00915 

^  9-57 

I 

Geminorum 

3.9 

5.07 

1.8 

27  58.4 

13    2.4 

-  0    4.4 

-0.8213 

0.6060 

0.0930 

-  3-62 

b^ 

Geminorum 

5.0 

5.09 

2.3 

28  18.0 

14  2I.O 

+  I  10.9 

-I  2697 

0.6054 

0.0973 

-49-62 

^ 

Geminorum 

5.0 

5.08 

2.3 

28    5  9 

14  31.6 

+  I  21.0 

-1.0865 

0.6053 

0.0979 

-24-62 

V 

Geminorum 

4-3 

+5.03 

-  30 

+27    5.5 

16  46.8 

+  3  30.4 

-0.3166 

0.6042 

-0.1053 

+26: -40 

c 

Geminorum 

55 

4.96 

3.9 

25  59  6 

1948.5 

+  6  24.4 

+0.4386 

0.6026 

0.1 150 

♦73  -  2 

0 

Geminorum 

50 

4.98 

52 

26  59.6 

23  16.2 

+  9  43-2 

-0.9698 

0.6006 

0.1260 

-13-63 

u 

Cancri 

59 

4.91 

6.0 

25  38.0 

25     2    3.4 

-II  36.6 

+0.0154 

0.5987 

0.1345 

*-45-25 

4 

Cancri 

6.2 

4.90 

6.0 

25  19.8 

2  21.6 

-II  19. 1 

+0.2736 

0.5985 

01355 

+61  -12 

* 

Cancri 

59 

+4.89 

-  7-5 

+25  46.4 

537.9 

-  8  ii.o 

-0.6238 

0.5962 

-0.1452 

+  9-& 

X 

Cancri 

5.9 

4.80 

8.2 

24  17  9 

928.1 

-  4  30.3 

+0.2594 

0.5932 

0.1563 

+60-15 

28 

Cancri 

6.1 

4.78 

93 

24  26. 1 

12  33-2 

-  I  32.8 

-0.3719 

0.5908 

0.1648 

+24-48 

v» 

Cancri 

5-7 

4.76 

9.6 

24  22.5 

13  40.1 

-  028.7 

-0.4990 

0.5899 

0.1679 

+17  -56 

v» 

Cancri 

6.4 

4-75 

9-8 

24  22.9 

J4  14.6 

+  0   4.4 

-0.6021 

0.5893 

0.1694 

+11  -61 

y 

Cancri 

4.7 

+4.61 

-10.5 

+21  47.0 

18  X5.8 

+  3  55.9 

+1.27 1 3 

0.5859 

-0.1800 

+90+48 

f 

Cancri 

52 

4.53 

136 

22  23.9 

26    434.6 

-10   9.7 

-»-3257 

0.5767 

0.2046 

-48-68 

90  H. 

'  Cancri 

6.1 

4.48 

139 

21  38.5 

618.2 

-  8  30.2 

-09330 

0.5751 

02084 

-  8-^ 

1 

107   B. 

Leonis 

6.3 

4.05 

17.7 

16  10.9 

27    4    8.8 

-II  28.3 

-0.5150 

0.5552 

0.2476 

+17I-66 

34 

Leon  is 

6.4 

3.96 

17.6 

13  47.1 

644.9 

-  8  57.8 

+1.2262 

0.5530 

0.2512 

+90.+32 

37 

Leonis 

5.5 

+3.94 

-18.1 

+14   9.8 

857.3 

-  6  50.0 

+0.2923 

0.55" 

-0.2541 

+61-24 

/ 

Leonis 

5-3 

3.69 

X9.8 

II    0.3 

23  34-9 

+  7  173 

-0.3866 

0.5398 

0.2696 

+24,-63 

X 

Leonis 

4-7 

3.52 

19.9 

748.4 

28    652.8 

-  9  39.4 

+0.8392 

0.5350 

0.2750 

♦90  +  1 

308  B. 

Leonis 

5.8 

351 

20.8 

832.2 

11    4.4 

-  5  36.1 

-1.0539 

0.5324 

0.2773 

-13'-^! 

<T 

Leonis 

41 

342 

20.4 

630.4 

14  26.0 

-  221.1 

+0.0576 

0.5306 

0.2790 

+47  -40 

89 

Leonis 

5.7 

+3.30 

-20.3 

+  332.6 

20  44.0 

+  344.7 

+1.2869 

0.5274 

-0.2812 

+90+32 

^ 

Virginis 

3.8 

3.26 

20.8 

215.3 

29    432.6 

+11 18.2 

+0.3919 

0.5242 

0.2827 

+661-24 

27   B. 

Virginis 

6.5 

3.15 

20.4 

+  I    0.9 

838.2 

-  8  43.9 

+0.4956 

0.5228 

0.2828 

+74-19 

13 

Virginis 

5.9 

3.04 

20.8 

-  0  18.2 

18  X2.6 

+  0  32.5 

-0.8660 

0.5204 

0.2817 

-  1-90 

7 

Virginis 

4.0 

303 

20.9 

OII.O 

18  49.2 

+  I    7.9 

-1.1608 

0.5203 

0.28x6 

-20-90 

319  B. 

Virginis 

6.3 

+2.86 

-19.7 

-  5  49.5 

30    8  24.4 

-  9  42.2 

+0.8239 

0.5189 

-0.2764 

+84-1 

g 

Virginis 

5.6 

2.75 

19.2 

831.1 

18  44.0 

+  0  18.2 

+0.7801 

0.5193 

0.2698 

+81 

-  4 

a 

Virginis 

1.2 

2.68 

18.7 

10  42.4 

81     253.8 

+  8  12.7 

+0.8719 

0.5204 

0.2630 

♦•79 

+  2 

h 

Virginis 

5.4 

2.65 

19.2 

943.0 

642.4 

+11  54.1 

-1.1510 

0.5212 

0.2594 

-22 

-90 

86 

Virginis 

5.6 

+2.59 

-18.4 

-II  59.4 

13    0.4 

-  5  59.8 

-0.4036 

0.5228 

-0.2528 

+20 

-68 
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OCCULTATIONS  VISIBLE  AT  WASHINGTON  DURING  THE  YEAR  1912. 


Trb  Star's 

IMMBRSION. 

BMBRSION. 

Dura- 
tion of 
Occul- 

Date. 

Washington. 

Anffle 

Washington. 

Angle 
from — 

ta  tion. 

Name. 

Maff. 

Sidereal 

Mean 

North 

Ver- 

Sidereal 

Mean 

North 

Ver- 

UEUUU. 

Time. 

Time. 

Point. 

tex. 

Tune. 

Time. 

Point. 

tex. 

h    m 

h    m 

0 

0 

h    m 

h    m 

0 

0 

h    m 

Jan. 

2 

112  B.  Aurigse 

5.7 

10     2 

15   16 

136 

77 

10  45 

15  58 

229 

172 

0  42 

4 

4  Cancri 

6.2 

12  40 

17  45 

84 

26 

13  29 

18  34 

315 

259 

0  49 

6 

107  B.  Leonis 

6.3 

12    58 

17  55 

106 

54 

13  58 

18  56 

320 

265 

I      I 

32 

74  Aquarii 

5.8 

0    20 

4  17 

80 

58 

I   28 

5  24 

203 

169 

I     7 

25 

88  Pisdum 

6.2 

5     8 

8  52 

84 

35 

6     9 

9  53 

218 

166 

I     I 

26 

26  B.  Arietis 

6.0 

2  39 

6  20 

83 

63 

3  51 

7  31 

208 

169 

I  II 

27 

te  Arietis 

5-2 

I   19 

4  55 

80 

117 

2  32 

6    8 

212 

218 

I  13 

27 

45  Arietis 

6.0 

5  47 

9  23 

87 

34 

655 

10  31 

230 

175 

I     8 

28 

33  Tauri 

6.0 

8     7 

II  39 

84 

26 

9  10 

12  42 

255 

199 

I     3 

28 

161  B.  Tauri 

6.5 

9  52 

13  23 

no 

56 

10  39 

14  10 

234 

183 

0  47 

30 

136  Tauri 

4.6 

I  52 

5  16 

59 

122 

2  54 

6  19 

275 

337 

I     3 

30 

415  B.  Tauri 

6.1 

5  44 

9     8 

135 

147 

6  37 

10     I 

219 

183 

0  53 

31 

134  B.  Geminorum 

6.5 

9  42 

13     2 

156 

97 

10  26 

13  45 

235 

174 

0  43 

Feb. 

4 

308  B.  Leonis 

5.8 

5  49 

8  54 

141 

193 

6  44 

9  48 

272 

324 

0  54 

5 

13  Virginis 

5-9 

14  51 

17  50 

89 

50 

15  46 

18  45 

342 

297 

0  55 

10 

tf  Scorpii 

31 

II  55 

14  35 

130 

174 

13     2 

15  42 

281 

317 

I     7 

12 

C.D.-28**,i4268 

6.4 

14  26 

16  58 

118 

158 

15  42 

18  13 

264 

293 

I   15 

26 

107  B.  Aurigae 

6.5 

6  41 

8  19 

83 

34 

8    0 

9  37 

273 

212 

I  18 

27 

49  AurigsB 

5.1 

3  20 

4  55 

58 

121 

4  26 

6     I 

290 

350 

I     6 

^8 

4  Cancri 

6.2 

13  32 

15     I 

94 

38 

14  22 

15  50 

305 

252 

0  49 

Mar. 

8 

50  B.  Scorpii 

6.4 

14  37 

15  30 

44 

62 

15    4 

15  57 

9 

21 

0  27 

13 

40  B.  Capncomi  f 

6.2 

15  53 

16  27 

88 

135 

17     9 

17  43 

254 

292 

I   16 

22 

r  Arietis 

5.1 

857 

8  56 

27 

333 

9  35 

9  34 

307 

255 

0  38 

27 

28  Cancri 

6.1 

7    4 

6  44 

116 

162 

8  25 

8     5 

283 

282 

I  21 

27 

v'  Cancri 

5.7 

8  46 

8  25 

79 

63 

9  48 

9  28 

331 

284 

I     3 

Apr. 

4 

169  B.  Librae 

6.0 

13     0 

12     7 

106 

137 

14  16 

13  24 

315 

332 

I  17 

4 

177  B.  Librae 

6.2 

14  13 

13  20 

52 

69 

14  44 

13  52 

7 

18 

0  32 

4 

42  Librae 

5.0 

15  43 

14  50 

196 

194 

16     I 

15     8 

220 

214 

0  18 

5 

<ar  Scorpii 

1.2 

12  15 

II   19 

150 

194 

13  II 

12   14 

260 

296 

0  55 

5 

116  B.  Scorpii 

6.2 

13  II 

12  14 

128 

165 

14  25 

13  28 

282 

307 

I  14 

II 

154  B.  Capncomi  t 

6.1 

16  45 

15  24 

60 

no 

17  56 

16  35 

262 

305 

I  II 

19 

36  Tauri             t 

5.6 

II  22 

9  30 

10 

323 

II  37 

9  46 

335 

290 

0  16 

22 

134  B.  Geminorum 
A  Cancri 

6.5 

12  45 

10  42 

175 

119 

13    4 

II     I 

216 

161 

0  19 

23 

5.9 

13     6 

10  58 

153 

94 

13  49 

II  42 

253 

197 

0  44 

May 

2 

50  B.  Scorpii       t 

6.4 

10  56 

8  14 

115 

164 

II  59 

9  17 

298 

341 

I     3 

4 

210  B.  Scorpii 

5.8 

13  43 

10  52 

58 

102 

14  34 

II  44 

329 

6 

0  52 

8 

37  Capricomi 

5-7 

18  50 

15  42 

43 

75 

20  II 

17     3 

267 

285 

I  21 

20 

00  Cancri 

5.9 

13  14 

9  21 

35 

338 

13  28 

9  35 

5 

309 

0  14 

20 

4  Cancri 
i  Leonis 

6.2 

13  23 

9  29 

lOI 

44 

14  15 

10  21 

299 

246 

0  52 

23 

5-3 

II  52 

7  47 

154 

128 

13    0 

854 

284 

242 

I     7 

29 

31  B.  Scorpii 

5-4 

17  40 

13  10 

III 

88 

19     2 

14  33 

281 

244 

I  23 

June 

25 

42  Librae             % 

5.0 

20  II 

13  55 

156 

no 

20  50 

14  34 

226 

175 

0  39 

26 

or  Scorpii 

1.2 

17  28 

II     8 

70 

56 

18  42 

12  22 

316 

288 

I   14 

26 

116  B.  Scorpii 

6.2 

18  48 

12  28 

72 

44 

20     I 

13  41 

303 

264 

I  13 

28 

C.D.-28**,  14268  t 

6.4 

13    9 

6  42 

117 

167 

14  15 

7  48 

266 

308 

I     6 

July 

2 

K  Capricomi      f 

4.8 

16  37 

9  54 

24 

73 

17  24 

10  40 

302 

346 

0  46 

9 

6  Anetis 

4.5 

20  20 

13     9 

81 

131 

21   10 

13  59 

229 

282 

0  50 

16 

37  Leonis            % 

5.5 

16  31 

853 

93 

42 

17  16 

9  38 

320 

271 

0  45 

NoTB. — ^The  angles  of  position  are  counted  from  the  north  point  and  vertex  of  the  Moon's  limb,  toward  the  east. 

t  Immersion  below  the  horizon  of  Washington. 
t  Emersion  below  the  horizon  of  Washington. 
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OCCULTATIONS   VISIBLE   AT   WASHINGTON   DURING  THE   YEAR    191a. 


Tbb  Star's 

DfMSRSION. 

SBfERSION. 

Date. 

Wadiington. 

Aasle 

Washington. 

Angle 
from — 

Dura- 
tion of 

Occul- 

tation. 

Name. 

Mag. 

Sidereal 

Mean 

North 

Ver- 

Siderad 

Mean 

North 

Ver- 

Time. 

Time. 

Point. 

tex. 

Time. 

Time. 

Point. 

tex. 

h    m 

h    m 

0 

0 

h    m 

h    m 

0 

0 

h     m 

July   18 

27  B.Virginis 

6.5 

16     4 

8   18 

203 

154 

16  16  1    8  31 

226 

177 

0   13 

27 

flo  Sagittarii 

4.8 

22    14 

13  51 

25 

356 

23   12 

14  50 

288 

250 

0  59 

27 

A.  Sagittarii       % 

4.9 

23  50 

15  27 

74 

31 

0  55 

16  32 

240 

191 

I     5 

Aug.    3 

Z  Piscium 

5.6 

20  39 

II   50 

13 

64 

21   27 

12  38 

279 

328 

0  48 

4 

12  H'.  Arietis 

6.3 

21  53 

12  59 

36 

88 

22  56 

14      2 

254 

304 

I     3 

8 

136  Tauri 

4.6 

22  51 

13  41 

92 

141 

23  40 

14  31 

247 

301 

0  50 

17 

40  H.  Vir^nis 

51 

18     3 

8  19 

154 

III 

18  56 

9  II 

253 

205 

0  5^ 

19 

3  Scorpii 

5.9 

17  56 

8     4 

149 

123 

18  57 

9    4 

241 

206 

I     0 

26 

29  Aquarii  (mean) 

6.5 

18  51 

831 

67 

104 

20  16 

9  56 

236 

259 

I   25 

Sept.   5 

49  Aurigae 

51 

0  18 

13  18 

57 

III 

I     8 

14    8 

289 

347 

0  50 

5 

54Aurigpe 
C  Anetis 

5.8 

2  19 

15   19 

14 

76 

2  42 

15  42 

333 

35 

0  23 

29 

50 

23  40 

II     6 

28 

84 

0  39 

12     5 

269 

323 

0  59 

30 

36  Tauri 

5.6 

20  47 

8     9 

7 

124 

21  37 

8  59 

242 

294 

0  50 

30 

;r  Tauri 

5-3 

6  28 

17  49 

106 

49 

7  38 

18  59 

234 

174 

I    10 

Oct.     I 

354  B.  Tauri 

6.4 

5     7 

16  24 

64 

74 

6  28 

17  45 

279 

228 

I  21 

4 

X  Cancri 

5.9 

I   12 

12  18 

154 

203 

I  40 

12  46 

218 

270 

0  28 

4 

28  Cancri 

6.1 

4  16 

15  21 

66 

125 

5  13 

16  18 

316 

15 

0  57 

4 

1/ Cancri 

5.7 

5  55 

17    0 

40 

97 

6  26 

17  31 

353 

46 

0  31 

13 

48  B.  Scorpii 

4.9 

18  40 

5  12 

123 

91 

19  52 

6  23 

259 

217 

I    11 

24 

C  Piscium 

5.6 

20  57 

645 

63 

114 

22     5 

7  53 

224 

270 

I     8 

25 

12  H^  Arierts 

6.3 

21  45 

7  29 

81 

134 

22  45 

8  28 

208 

258 

0  59 

25 

19  Arietis 

5.8 

5  19 

15     2 

78 

26 

6  29 

16  II 

232 

178 

I     9 

26 

40  Arietis           t 

6.0 

19  39 

5  19 

52 

lOI 

20  29 

6    9 

256 

308 

0  50 

27 

104  B.  Tauri 

5-5 

22  17 

7  53 

II 

66 

22  50 

8  26 

299 

356 

0  S3 

29 

406  B.  Tatui 

5.6 

22  50 

8  18 

52 

102 

23  36 

9    4 

285 

339 

0  46 

31 

09  Cancri 

5.9 

0  37 

9  57 

64 

III 

I  22 

10  42 

304 

355 

0  45 

31 

4  Cancri 

6.2 

0  58 

10  17 

129 

179 

I  41 

II     0 

239 

292 

0  43 

Nov.    2 

107  B.  Leonis 

6.3 

4  52 

14    3 

49 

103 

5  21 

14  32 

354 

48 

0  29 

15 

0  Capricomi     t 

5-3 

I  34 

9  54 

3 

317 

2  10 

10  30 

296 

247 

0  36 

20 

171  B.  Piscium 

6.3 

2  39 

10  40 

45 

12 

3  57 

II  57 

241 

196 

I    17 

23 

r  Arietis 

5.1 

20  39 

4  29 

54 

104 

21  30 

5  20 

256 

311 

0  51 

23 

104  B.  Tauri        % 

5.5 

10  44 

18  32 

80 

31 

"  35 

19  22 

263 

220 

0  50 

25 

107  B.  Aurigae 

6.5 

2  37 

10  18 

135 

197 

3  16 

10  57 

198 

258 

0  39 

25 

406  B.  Taun 

5.6 

10  12 

17  52 

95 

34 

II   II 

18  51 

278 

221 

0  59 

26 

49  Aurigae 

5-1 

0  22 

7  59 

19 

73 

0  45 

8  23 

328 

24 

0  24 

27 

c  Geminorum 

5.5 

2     5 

9  38 

149 

205 

2  37 

10  10 

216 

273 

0  32 

27 

09  Cancri 

5-9 

10  41 

18  13 

38 

339 

10  58 

18  29 

9 

309 

0  16 

27 

4  Cancri 

6.2 

10  52 

18  24 

100 

41 

II  56 

19  28 

306 

247 

I     4 

Dec.  II 

A.  Sagittarii 

4.9 

21     8 

3  47 

45 

29 

22  26 

5     5 

267 

237 

I   18 

14 

182  B.  Aquarii 

6.2 

2  31 

8  58 

60 

15 

3  36 

10    2 

233 

183 

I     4 

19 

10  Arietis 
Z  Arietis 

5.8 

3     5 

9  12 

99 

73 

4     7 

10  14 

197 

155 

I     2 

20 

5.0 

8  42 

14  44 

125 

70 

9  22 

15  23 

210 

158 

0  39 

23 

415  B.  Tauri 

6.1 

22  58 

4  50 

123 

173 

23  35 

5  27 

218 

271 

0  37 

24 

47  Geminorum 

5.6 

0  21 

6     9 

108 

158 

I   10 

6  58 

249 

304 

0  49 

24 

134  B.  Geminorum 

6.5 

2  50 

837 

166 

226 

3    5 

852 

194 

254 

0  15 

25 

A.  Cancri 

5-9 

I  59 

7  42 

78 

131 

2  51 

8  34 

296 

353 

0  52 

28 

6  Leonis 

41 

7     5 

12  36 

88 

139 

8     I 

13  31 

337 

23 

0  55 

30 

^  Virginis 

5.6 

12  54 

18  16 

129 

132 

14  13 

19  35 

311 

294 

I    19 

NoTB.— The  angles  of  position  are  counted  from  the  north  point  and  vertex  of  the  Moon's  limb  toward  the  east. 

tlmmersion  below  the  horizon  of  Washington. 
i  Emersion  below  the  horizon  of  Washington. 
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ILLUMINATED  DISK  OF  MEROTJRY,  1912.     607 


FOR  WASHINGTON  MEAN  NOON. 


Date. 

k 

• 

% 

d 

L 

Stellar 

Date. 

k 

• 

d 

L 

Stellar 

mag. 

mag. 

0 

0 

0 

0 

Jan. 

I 

0.180 

130 

194 

33.1 

+1.0 

July  4 

0.778 

56 

7 

42.1 

-0.4 

6 

0.373 

105 

190 

46.3 

0.4 

9 

0.697 

67 

12 

37-3 

0.0 

II 

0.534 

86 

186 

45.1 

+0.1 

14 

0.622 

76 

16 

34.5 

+0.2 

i6 

0.651 

73 

182 

39-7 

0.0 

19 

0.548 

85 

19 

32.8 

0.4 

21 

0.735 

62 

178 

34.5 

0.0 

24 

0.473 

93 

22 

31.8 

0.6 

26 

0.801 

53 

173 

30.8 

-0.1 

29 

0.392 

103 

25 

30.9 

+0.8 

31 

0.845 

46 

169 

28.1 

0.1 

Aug.   3 

0.304 

"3 

28 

30.3 

1.0 

Feb. 

5 

0.883 

40 

164 

26.9 

0.2 

8 

0.206 

126 

32 

243 

1-4 

lO 

0.915 

34 

159 

26.8 

0.3 

13 

0.108 

142 

39 

15.8 

1-9 

15 

0.943 

28 

154 

277 

0.5 

18 

0.032 

159 

56 

5.6 

2.5 

20 

0.967 

21 

147 

30.1 

-0.7 

23 

0.012 

167 

140 

2.2 

+2.8 

25 

0.987 

13 

136 

34.2 

I.O 

28 

0.078 

148 

184 

14. 1 

1.9 

Mar. 

I 

0.998 

5 

91 

40.6 

1.3 

Sept.   2 

0.229 

123 

195 

37.2 

40.9 

6 

0.990 

II 

357 

49.5 

1.4 

7 

0.439 

97 

200 

590 

0.0 

II 

0.945 

27 

341 

60.5 

1-3 

12 

0.659 

72 

205 

69.0 

-0.6 

i6 

0.842 

47 

336 

69.6 

-I.I 

17 

0.829 

49 

210 

65.1 

-1.0 

21 

0.675 

70 

332 

70.2 

0.6 

22 

0.933 

30 

214 

54.7 

1.2 

26 

0.474 

93 

331 

59.4 

-0.1 

27 

0.983 

15 

222 

44.2 

1.2 

31 

0.283 

116 

330 

41.4 

+0.7 

Oct.   2 

0.998 

5 

251 

36.5 

1.2 

Apr. 

5 

0.130 

138 

326 

21.8 

1.5 

7 

0.997 

6 

4 

310 

1.0 

lO 

0.033 

159 

318 

6.2 

+2.4 

12 

0.987 

13 

18 

27.7 

-0.8 

15 

0.002 

176 

239 

0.3 

3.3 

17 

0.969 

20 

22 

25.9 

0.6 

20 

0.030 

160 

161 

5.0 

2.6 

22 

0.948 

26 

22 

25.3 

0.4 

25 

0.099 

143 

155 

14.5 

1-9 

27 

0.922 

33 

21 

25.7 

0.3 

30 

0.185 

129 

153 

22.7 

1-4 

Nov.   I 

0.888 

39 

20 

27.4 

0.2 

May 

5 

0.276 

"7 

152 

28.0 

+1.1 

6 

0.844 

46 

18 

30.5 

-0.2 

10 

0.363 

106 

152 

314 

0.8 

II 

0.785 

55 

15 

35.0 

0.2 

15 

0.447 

96 

153 

33-9 

0.6 

16 

0.700 

67 

12 

41.3 

-0.1 

20 

0.534 

86 

154 

36.8 

+0.3 

21 

0.576 

81 

10 

48.1 

0.0 

25 

0.625 

76 

156 

40.8 

0.0 

26 

0.405 

lOI 

8 

50.5 

+0.2 

30 

0.724 

63 

159 

46.5 

-0.4 

Dec.   I 

0.192 

128 

5 

36.1 

+0.9 

June 

4 

0.829 

49 

163 

54.2 

0.8 

6 

0.000 

179 

356 

0.2 

2.3 

9 

0.926 

31 

170 

62.4 

1-3 

II 

0.035 

158 

206 

8.6 

2.1 

14 

0.989 

12 

185 

67.2 

1.7 

16 

0.219 

124 

199 

39-5 

0.8 

19 

0.993 

10 

335 

65.1 

1.7 

21 

0.429 

98 

196 

514 

•K).2 

24 

0.941 

28 

354 

57.5 

-1.3 

26 

0.595 

79 

193 

47.8 

-O.I 

29 

0.863 

44 

I 

48.9 

-0.8 

31 

0.710 

65 

189 

40.7 

-0.2 

NOTATION. 

jb=the  ratio  of  the  area  of  the  illuminated  portion  of  the  apparent  disk  to  the  area  of  the  entire 

apparent  disk  regarded  as  circular. 
t=the  angle  between  the  Sun  and  Earth,  as  seen  from  the  planet. 
^=the  angle  which  the  line  joining  the  cusps,  or  extremities  of  the  illuminated  portion,  makes 

with  the  meridian. 
Lsthe  brilliancy  of  the  disk.     The  unit  of  L  is  the  amount  of  light  received  by  an  eye  from 

a  circular  disk  with  the  same  albedo  as  the  planet,  subtending  an  angular  radius  of 

one  second  of  arc,  situated  at  distance  unity  from  the  Sun,  and  illuminated  by  the 

latter  as  the  mean  disk  of  the  planet  is  illuminated. 
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608         ILLUMINATED  DISK  OF  VENUS,  1912. 


FOR  WASHINGTON  MEAN  NOON. 


Date. 

k 

• 

t 

d 

L 

Stellar 

Date. 

k 

• 

t 

d 

L 

Stellar 

mag. 

mag. 

0 

0 

0 

0 

Jan. 

I 

0.667 

70.5 

196.0 

103.8 

-3.7 

July   4 

1. 000 

I.O 

242.6 

46.9 

-3.5 

6 

0.686 

68.2 

193.9 

99.0 

3-7 

9 

1. 000 

1.8 

329.7 

47.0 

3-5 

II 

0.704 

66.0 

191. 6 

94.6 

3-7 

14 

0.999 

3.6 

348.7 

47.1 

3.5 

i6 

0.721 

639 

189. 1 

90.5 

3.6 

19 

0.998 

5.5 

356.5 

47.2 

3-5 

21 

0.737 

61.8 

186.4 

86.7 

3.6 

24 

0.996 

7.4 

1.5 

47.4 

3-4 

26 

0.752 

59.8 

183.7 

83.2 

-3.6 

29 

0.993 

9.4 

5.3 

47.6 

-3-4 

31 

0.767 

57.8 

180.9 

80.0 

3.5 

Aug.   3 

0.990 

1 1.4 

8.4 

47-9 

3-4 

Feb. 

5 

0.781 

55.8 

1 78. 1 

77.0 

3.5 

8 

0.987 

13.3 

II. I 

48.2 

3-4 

lO 

0.795 

53.9 

175.1 

74.2 

3.5 

13 

0.983 

15.2 

13.3 

48.6 

3.4 

15 

0.808 

52.0 

172.3 

71.7 

3.5 

18 

0.978 

17.2 

15.2 

49.0 

3.4 

20 

0.820 

50.2 

169.6 

69.3 

-3-4 

23 

0.973 

19. 1 

16.8 

49.5 

-3-4 

25 

0.832 

48.4 

166.9 

67.1 

3-4 

28 

0.967 

21.0 

18.0 

50.0 

3.4 

Mar. 

I 

0.844 

46.5 

164.5 

65.1 

3.4 

Sept.   2 

0.961 

22.8 

19.0 

50.5 

3.3 

6 

0.855 

44  7 

162.2 

63.2 

3.4 

7 

0.954 

24.7 

19.8 

51. 1 

3.3 

II 

0.866 

42.9 

160.2 

61.5 

3.4 

12 

0.947 

26.5 

20.4 

51.8 

3-3 

i6 

0.877 

41. 1 

158.4 

59.9 

-3-4 

17 

0.940 

28.4 

20.6 

52.5 

-3.3 

21 

0.887 

39-4 

156.8 

58.4 

3.3 

22 

0.932 

30.2 

20.4 

53.3 

3-3 

26 

0.896 

37-6 

155-4 

57.1 

3.3 

^7 

0.924 

320 

20.0 

54.2 

3-3 

31 

0.905 

35.8 

1543 

55.9 

3.3 

Oct.   2 

0.916 

33.8 

19.4 

55.2 

3-3 

Apr. 

5 

0.914 

34.1 

153.5 

54.7 

3-3 

7 

0.907 

35.6 

18.6 

56.2 

3.3 

lO 

0.923 

32.3 

153.0 

53.6 

-3.3 

12 

0.898 

37.4 

17.4 

57.3 

-3-3 

15 

0.931 

30.5 

152.7 

52.7 

3.3 

17 

0.888 

391 

16.0 

58.5 

3.4 

20 

0.939 

28.7 

152.7 

51.9 

3-3 

22 

0.878 

40.9 

14.4 

59.8 

3.4 

25 

0.946 

26.9 

153.0 

51. 1 

3.3 

27 

0.868 

42.7 

12.5 

61.3 

3.4 

30 

0.953 

25.1 

153.5 

50.4 

3-3 

Nov.   I 

0.857 

44.4 

10.4 

62.8 

3.4 

May 

5 

0.959 

23.3 

154.4 

49.8 

-3.3 

6 

0.846 

46.2 

8.2 

64.5 

-3.4 

la 

0.965 

21.5 

155.5 

49.2 

3-3 

II 

0.835 

48.0 

5.8 

66.3 

3-4 

15 

0.971 

19.6 

156.9 

48.7 

3.3 

16 

0.823 

49.7 

3.3 

68.3 

3-4 

20 

0.977 

17.6 

158.6 

48.3 

3.3 

21 

0.8 1 1 

51.5 

0.7 

70.5 

34 

25 

0.982 

15.7 

160.7 

47.9 

3-4 

26 

0.798 

53.4 

358.1 

72.9 

3.5 

30 

0.986 

13.9 

163.2 

47.6 

-3.4 

Dec.   I 

0.785 

55.2 

355.6 

75.4 

-3.5 

June 

4 

0.989 

12. 1 

166.0 

47-4 

3-4 

6 

0.772 

57.1 

353.1 

78.2 

3.5 

9 

0.992 

10.2 

169.1 

47.2 

3.4 

II 

0.758 

59.0 

350.7 

81.2 

3.6 

14 

0.995 

8.3 

172.9 

47.0 

3-4 

16 

0.743 

61.0 

348.5 

84.4 

3.6 

19 

0.997 

6.4 

177.6 

46.9 

3.4 

21 

0.727 

63.0 

346.4 

87.9 

3.6 

24 

0.999 

4.5 

184.0 

46.9 

-3-5 

26 

0.7  II 

65.0 

344.5 

91.7 

-3.6 

29 

1. 000 

2.7 

196.0 

46.9 

-3.5 

31 

0.695 

67.1 

342.8 

95.8 

-3-7 

NOTATION. 

ikssthe  ratio  of  the  area  of  the  illuminated  portion  of  the  apparent  disk  to  the  area  of  the  entire 

apparent  disk  regarded  as  circular, 
t^the  angle  between  the  Sun  and  Earth,  as  seen  from  the  planet. 
d^the  cmgle  which  the  line  joining  the  cusps,  or  extremities  of  the  illuminated  portion,  makes 

with  the  meridian. 
Lb  the  brilliancy  of  the  disk.    The  unit  of  L  is  the  amount  of  light  received  by  an  eye  from 

a  circular  disk  with  the  same  albedo  as  the  planet,  subtending  an  angular  radius  of 

one  second  of  arc,  situated  at  distance  unity  from  the  Sun,  and  illuminated  by  the 

latter  as  the  mean  disk  of  the  planet  is  illuminated. 
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STELLAR  MAGNITUDES  OP  SUPERIOR  PLANETS,  1912.    609 


APPARENT  DISK  AND  STELLAR  MAGNITUDE  OF  MARS,  1912. 


k 

Stellar 
Mag.* 

k 

Stellar 
Mag.* 

January    i 

0.946 

-0.7 

July            29 

0.973 

+  2.0 

January  31 

0.906 

+  0.1 

August        28 

0.987 

2.0 

March       i 

0.896 

0.8 

September  27 

0.996 

1.9 

March     31 

0.904 

1.3 

October       27 

0.999 

1.7 

April       30 

0.919 

1.6 

November  26 

0.997 

1.7 

May        30 

0.938 

1.8 

December   26 

0.992 

+  1.6 

June        29 

0.956 

+  1.9 

Mars  not  being  in  opposition  during  the  year  1912,  the  satellites  will  not  be 
visible. 


STELLAR  MAGNITUDES  OF  JUPITER  AND  SATURN  *  1912. 


Date. 

Jupiter. 

Saturn. 

Date. 

Jupiter. 

Saturn. 

Date. 

Jupiter. 

Saturn. 

Jan.     I 

-1.3 

+  0.3 

May 

10 

—  2.1 

+  0.3 

Sept.  17 

-1.6 

+  0.2 

II 

1.4 

0.3 

20 

2.1 

0.3 

27 

1.6 

O.I 

21 

1.4 

0.4 

30 

2.1 

0.4 

Oct.     7 

1.5 

+  0.1 

^        31 

1.5 

0.4 

June 

9 

2.1 

0.4 

17 

1.5 

0.0 

Feb.  10 

1.5 

0.4 

19 

2.1 

0.4 

27 

1.4 

0.0 

20 

-1.6 

+  0.5 

29 

—  2.1 

+  0.4 

Nov.    6 

-1.4 

—  O.I 

Mar.     I 

1-7 

0.5 

July 

9 

2.0 

0.4 

16 

1.4 

0.2 

II 

1.7 

0.5 

19 

2.0 

0.4 

26 

1.4 

0.2 

21 

1.8 

0.5 

29 

1.9 

0.4 

Dec.     6 

1.4 

O.I 

31 

1.9 

0.5 

Aug. 

8 

19 

0.4 

16 

1.4 

—  O.I 

Apr.  10 

-1.9 

+  0.4 

18 

-1.8 

+  0.3 

26 

-1.4 

0.0 

20 

2.0 

0.4 

28 

1.7 

0.3 

36 

-1.4 

+  0.1 

30 

—  2.0 

+  0.4 

Sept. 

7 

-1.7 

+  0.2 

At  opposition,  the  stellar  magnitude  of  Uranus  is  6.9,  of  Nepttme  7.6. 
k»=the  ratio  of  the  area  of  the  illuminated  portion  of  the  apparent  disk  to 
the  area  of  the  entire  apparent  disk  regarded  as  circular. 

*  These  values  of  the  magnitudes  of  the  planets  have  been  computed  from  formulse  given  in  the  Potsdam 
Observations,  vol.  8,  page  366. 
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SATELLITES  OP  JUPITER,  1912, 


s 


N 


APPARENT  ORBITS  OF  THE  SATELLITES  OF  JUPITER  AT  DATE   OF  OPPOSI- 
TION, JUNE  /,  igi2,  AS  SEEN  IN  AN  INVERTING  TELESCOPE. 

{The  vertical  scale  is  three  times  the  horizontal  one.) 

In  the  above  diagram  the  central  vertical  ellipse  represents  the  disk  of 
Jupiter,  elongated  three  times  in  the  vertical  direction,  and  the  inner  ellipse 
represents  the  orbit  of  Satellite  V.  The  object  of  the  figure  is  to  facilitate  the 
identification  of  satellites  in  cases  where  the  diagrams  of  configurations  do  not 
suffice.  For  example,  if  two  satellites  are  seen  together,  a  reference  to  the  above 
figure  will  show  which  is  the  inner  and  which  the  outer  one  of  the  pair. 

The  ephemeris  of  the  four  outer  satellites  of  Jupiter  is  given  on  pages  614- 
635,  each  month  occupying  two  pages,  which  contain,  respectively,  the  times  of 
the  phenomena  and  the  diagrams  of  the  configurations.  The  latter  are  given  for 
each  day,  Jupiter  being  represented  by  a  light  disk,  Oi  in  the  center  of  the  page, 
and  the  relative  positions  of  the  satellites  at  the  V^ashington  time  stated  above 
the  diagrams  being  indicated  by  dots.  The  designation  of  each  satellite  is  shown 
by  a  numeral  placed  to  the  right  or  left  of  the  dot,  according  as  the  motion  of  the 
satellite  at  the  instant  in  question  is  toward  the  east  or  toward  the  west,  the 
motion  being  always  toward  the  numeral.  In  constructing  the  diagrams  the 
latitudes  of  the  satellites  are  always  considered  zero,  except  where  two  or  more 
of  them  chance  to  be  at  nearly  the  same  distance  from  the  planet,  when  they  are 
placed  one  above  the  other,  according  to  their  apparent  latitudes.  If,  at  the 
epoch  of  any  configuration,  one  or  more  satellites  are  projected  on  the  disk  of 
the  planet,  that  phenomenon  is  indicated  by  a  light  disk,  0>  ^^  the  left-hand  side 
of  the  page;  and  if  any  satellites  are  invisible  on  account  of  being  occulted  behind 
the  disk  of  the  planet,  or  eclipsed  by  its  shadow,  that  circumstance  is  indicated 
by  a  dark  disk,  #,  at  the  right-hand  side  of  the  page.  In  both  cases  the  annexed 
numerals  serve  to  point  out  which  satellites  are  thus  rendered  invisible. 

The  differential  coordinates  of  the  sixth  and  seventh  satellites  will  be  found 
on  page  613. 

MEAN  SYNODIC  PERIODS  OF  THE  SATELLITES, 


d  h   m   8 

d 

d  h  m   8 

d 

I. 

I  18  28  35.945 

a=   1.769  860  48 

V. 

0  II  57  27.635 

=»   0.498  236  52 

II. 

3  13  17  53.735 

=   3.55409416 

VI. 

=266.00 

III. 

7  3  59  35.854 

=   7.16638720 

VII. 

BS260.06 

IV. 

16  x8  5  6.928 

«  16.75355241 

[Epl 

1  xaj 
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SATELLITE  V. 
WASHINGTON  MEAN  TIME  OF  EVERY  TWENTIETH  GREATEST  ELONGATION. 


d 

h 

d 

h 

d 

h 

d 

h 

Mar. 

o 

ZI.8 

£. 

May 

29 

15.7 

E. 

Mar. 

0 

17.8  W. 

May 

29 

9.7  w. 

zo 

XI.O 

E. 

June 

8 

14.8 

E. 

10 

16.9  W. 

June 

8 

8.8  W. 

20 

10. 1 

E. 

18 

139 

E. 

20 

i6.i  W. 

18 

7.9  W. 

30 

9.2 

E. 

28 

13.0 

E. 

30 

15.2  W. 

28 

7.0  W. 

Apr. 

9 

8.3 

E. 

July 

8 

X2.I 

E. 

Apr. 

9 

14.3  W. 

July 

8 

6.1  W. 

19 

7-4 

E. 

18 

XI.2 

E. 

19 

13.4  w. 

18 

17.2  w. 

29 

6.5 

E. 

28 

10.3 

E. 

29 

12.4  W. 

28 

16.3  w. 

May 

9 

17-5 

E. 

Aug. 

7 

9.4 

E. 

May 

9 

II.5  W. 

Aug. 

7 

15.4  w. 

19 

16.6 

E. 

17 

8.6 

E. 

19 

10.6  W. 

17 

14.6  w. 

WASHINGTON  MEAN  TIME  OF  SUPERIOR  GEOCENTRIC  CONJUNCTION. 


SATELLITE   I. 


d 

h   m 

d 

h   m 

d 

h   m 

d 

h  m 

Jan.    2 

5  55  3 

Mar.  23 

16  9.5 

June  13 

0  26.7 

Sept.  2 

9  24.7 

4 

0  25.3 

25 

10  37.2 

14 

x8  52.8 

4 

3  53  6 

5 

18  55  2 

27 

5  4.8 

16 

13  18.8 

5 

22  22.5 

7 

13  25.1 

28 

23  32.3 

18 

7  44-9 

7 

16  51.5 

9 

7  550 

30 

17  59-7 

20 

2  II. 0 

9 

II  20.6 

xz 

2  24.9 

Apr.   I 

12  27.1 

21 

20  37.2 

II 

5  49-7 

12 

20  54.7 

3 

6  54.4 

23 

15  3-5 

13 

0  18.9 

14 

15  24.5 

5 

I  21.6 

25 

9  298 

14 

x8  48.1 

16 

9  54  2 

6 

19  48.8 

27 

3  56.1 

16 

13  17.4 

x8 

4  24.0 

8 

14  159 

28 

22  22.5 

18 

7  46.7 

19 

22  53.7 

10 

8  43.0 

30 

16  48.9 

20 

2  x6.o 

21 

17  23.4 

12 

3  lo.o 

July   2 

II  15  3 

21 

20  45  4 

23 

II  53.0 

13 

21  36.9 

4 

5  41.8 

23 

15  149 

25 

6  22.5 

15 

16  3.7 

6 

0  8.4 

25 

9  44-4 

27 

0  52.0 

17 

xo  30.4 

7 

x8  35.2 

27 

4  13.9 

28 

X9  21.6 

19 

4  57.2 

9 

13  2.0 

28 

22  43.5 

30 

13  510 

20 

23  23.8 

II 

7  28.8 

30 

17  13.1 

Feb.    I 

8  20.5 

22 

17  50.4 

13 

I  55.6 

Oct.   2 

XI  42.8 

3 

2  49-9 

24 

12  17.0 

14 

20  22.5 

4 

6  12.5 

4 

21  19.2 

26 

6  43.5 

x6 

14  49-5 

6 

0  42.2 

6 

15  48.5 

28 

X  99 

18 

9  16.6 

7 

19  X2.0 

8 

10  17.7 

29 

19  36.3 

20 

3  43.7 

9 

13  41.8 

xo 

4  46.8 

May   X 

14  2.6 

21 

22  XO.9 

XI 

8  II.6 

II 

23  15.9 

3 

8  28.9 

23 

x6  38.2 

13 

2  41.5 

13 

17  45  0 

5 

2  55- 1 

25 

IX  5.6 

14 

21  11.4 

15 

12  14.0 

6 

21  21.3 

27 

5  330 

16 

15  414 

17 

6  42.9 

8 

15  47-4 

29 

0  0.5 

18 

10  11.4 

19 

I  11.8 

10 

10  13.5 

30 

18  28.1 

20 

4  414 

20 

19  40.7 

12 

4  39-6 

Aug.   X 

12  55-7 

21 

23  11.5 

22 

14  9  5 

13 

23  5-7 

3 

7  23.4 

23 

17  41.6 

24 

8  38.2 

15 

17  317 

5 

X  51.2 

25 

X2  XI.7 

26 

3  6-9 

17 

II  57.7 

6 

20  19.0 

27 

6  41.8 

27 

21  35.5 

19 

6  23.6 

8 

14  46.9 

29 

I  II.9 

29 

16  4.1 

21 

0  49.6 

10 

9  14  9 

30 

19  42.x 

Mar.   2 

10  32.6 

22 

19  155 

12 

3  42.9 

Nov.   I 

14  12.3 

4 

5  i.o 

24 

13  41-4 

13 

22  XI.O 

3 

8  42.5 

5 

23  294 

26 

8  7.3 

15 

16  39.2 

5 

3  12.7 

7 

17  57-7 

28 

a  33.2 

17 

IX  7.5 

6 

21  43  0 

9 

X2  25.9 

29 

20  59.1 

19 

5  35.8 

8 

16  13.3 

II 

6  54.1 

31 

15  25.0 

21 

0  4.2 

10 

10  43.6 

13 

I  22.2 

June   2 

9  50.9 

22 

18  32.7 

12 

5  139 

14 

19  50- 3 

4 

4  16.8 

24 

13   1-2 

13 

23  44-2 

16 

14  18.3 

5 

22  42.7 

26 

7  29.8 

15 

18  14.6 

18 

8  46.2 

7 

17  8.7 

28 

1 58.5 

17 

12  44  9 

20 

3  14.0 

9 

II  34-7 

29 

20  27.2 

19 

7  153 

21 

21  41.8 

II 

6  0.7 

31 

14  55.9 

21 

I  45  6 

[Eph  la] 
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WASHINGTON  MEAN  TIME  OF  SUPERIOR  GEOCENTRIC  CONJUNCTION. 


SATELLITE   II. 


Jan. 


Feb. 


Mar. 


d 

I 

4 
8 

12 

15 
19 

22 

26 

29 

2 


5 

9 

13 
i6 

20 


23 

27 

I 

5 

8 


12 

i6 
19 


h 

9 

23 

12 

I 

15 

4 
i8 

7 

20 
lO 


m 
48.0 
10.6 
32.8 

549 
17.0 

38.7 

0.3 

21.4 

42.3 
2.8 


23  23.1 

12  42.8 

2  2.3 

15  21.4 

4  40- 3 


17 

7 
20 

9 
23 


58.8 
16.7 

34  3 

51.4 
8.0 


12  24.2 

I  39.8 

14  550 


Mar.    23 
26 

30 
Apr.      2 

6 


9 

13 

17 
20 

24 

27 

May      I 

4 
8 

II 

15 
18 

22 

26 

29 


June 


2 

5 
9 


h 

m 

4 

97 

17 

239 

6 

37.7 

19  508 

9 

3.5 

22  15.5 

XI  27.2 

o  38.3 

13  49  2 

2  59.3 


16 

5 
18 

7 
20 


9.2 
18.3 
27.6 

35.9 
44.6 


9  52.4 
23     0.6 

12     8.0 

I  159 
14  23.1 

3  31.0 
16  38.2 

5  46.4 


Aug. 


June    12 
16 

19 

26 


July 


18 
21 

25 
28 

I 


5 
8 

12 

15 
19 

22 
26 

29 


h  m 

18  53.8 

8  2.6 

21  10.6 

10  20.0 

23  28.7 


30 

12  38.8 

4 

I  48.5 

7 

14  59.5 

II 

4  9-9 

M 

17  21.8 

6 

19 
8 

22 

II 


O 

13 

3 
16 

5 


33.4 
46.6 

59.4 
13.8 
27.8 


43.5 
58.5 
15.4 
31.5 
49.3 


19    6.6 

8  25.4 

21  43.7 


Sept.     2 
6 

9 

13 
16 


20 
23 

27 
30 

4 


Oct. 


Nov. 


8 

XI 

15 
18 

22 

25 
29 

X 

5 

9 

X2 
16 

19 


h 
XX 

o 

13 

3 
16 

5 

19 

8 

21 

II 


o 

14 

3 

x6 

6 


19 

9 
22 

XX 

X 


m 
3.6 

22.8 

43.5 
3.8 

25.5 

46.4 

8.7 
303 
53.3 
157 

391 

2.1 

26.0 
49.6 
14.0 


37.9 
2.7 

26.9 

51.8 
X6.3 


14  41.4 

4     6.2 

17  31.6 


SATELLITE    III. 


d 

h   m 

d 

h   m 

d 

h   m 

d 

h   m 

Jan. 

5 

2  25.3 

Apr. 

7 

7  "4 

July 

9 

3  6.5 

Oct.  10 

6  X2.8 

12 

6  47.2 

14 

xo  46.8 

x6 

6  36.8 

17 

10  32.2 

19 

XI  7.5 

21 

14  18.0 

23 

xo  I2.I 

24 

14  53.6 

26 

15  24.9 

28 

17  45  5 

30 

13  51.5 

31 

19  17.6 

Feb. 

2 

19  39-9 

May 

5 

21  9.1 

Aug. 

6 

17  36.0 

Nov.   7 

23  43.0 

9 

23  51.6 

13 

0  29.8 

13 

2X  24.6 

15 

4  10.2 

17 

4  0.1 

20 

3  47-6 

21 

1  X7.3 

22 

8  38.0 

24 

8  5.5 

27 

7  4-4 

28 

5  14.1 

Mar. 

2 

12  7.0 

June 

3 

10  20.9 

Sept. 

4 

9  15.0 

9 

16  5.2 

10 

13  37  7 

II 

13  20.2 

16 

19  58.6 

17 

x6  56.6 

18 

17  28.7 

23 

23  47  6 

24 

20  16.9 

25 

21  40.9 

31 

3  31.8 

July 

I 

23  40.2 

Oct. 

3 

I  55-5 

SATELLITE    IV 


d 

h   m 

d 

h   m 

d 

h   m 

d 

h   m 

Jan. 

7 

14  13  2 

Apr. 

17 

3  90 

July  25 

20  4.4 

Nov.   3 

11  42.9 

24 

xo  7.0 

May 

3 

18  19.  X 

Aug.  XI 

12  42.7 

20 

8  X2.6 

Feb. 

xo 

5  29.4 

20 

8  50.1 

28 

6  17.2 

27 

0  12.4 

June 

5 

23  41 

Sept.  14 

0  42.1 

Mar 

14 

18  6.3 

22 

13  26.3 

30 

19  49.8 

31 

II  5.9 

July 

9 

4  21.2 

Oct.  17 

15  33.1 

[Eph  la] 
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DIFFERENTIAL  COORDINATES  OF  JUPITER'S  SIXTH  SATELLITE  1912. 


Washington 

^Yl-^Jup. 

Washington 

^vi-^Jup. 

Washington 

^vi-W 

Mean  Noon. 

"vi-^Jup. 

Mean  Noon. 

^'vi-^^Jup. 

Mean  Noon. 

Si-^Jup. 

m 

8 

1 

m 

8 

• 

m 

i 

t 

}an. 

X 

+2 

I 

—  16. 1 

May 

5 

—4 

23 

+  3.0 

Sept. 

7 

+2 

26 

—19.2 

6 

I 

50 

17.8 

xo 

4 

16 

6.4 

12 

2 

10 

20.7 

II 

I 

38 

19-3 

15 

4 

5 

97 

17 

X 

52 

22.0 

16 

I 

24 

20.6 

20 

3 

49 

12.8 

22 

I 

34 

23.1 

21 

I 

10 

21.9 

25 

3 

28 

157 

27 

I 

16 

238 

26 

0 

55 

23.0 

30 

3 

2 

18.2 

Oct. 

2 

0 

58 

24.4 

31 

0 

39 

24.1 

June 

4 

2 

31 

20.2 

7 

0 

40 

24.8 

Feb. 

5 

0 

22 

25.0 

9 

X 

55 

21.7 

12 

0 

23 

25.0 

10 

+0 

4 

255 

M 

I 

17 

22.5 

17 

+0 

7 

25.0 

15 

—0 

15 

25.8 

19 

—0 

37 

22.7 

22 

—0 

10 

24.8 

20 

0 

35 

26.0 

24 

+0 

3 

22.1 

27 

0 

26 

24.4 

25 

0 

55 

25.9 

29 

0 

42 

20.9 

Nov. 

I 

0 

42 

23.8 

March 

I 

I 

15 

255 

July 

4 

I 

19 

19. 1 

6 

0 

57 

23.x 

6 

I 

36 

24.8 

9 

I 

53 

16.7 

II 

I 

II 

22.2 

II 

I 

57 

239 

14 

2 

21 

X3.8 

16 

X 

25 

21.2 

16 

2 

18 

22.7 

19 

2 

45 

10.4 

21 

X 

38 

19.9 

21 

2 

38 

2Z.2 

24 

3 

3 

6.9 

26 

X 

49 

18.6 

26 

2 

57 

19.4 

29 

3 

15 

+  3.3 

J./ec. 

I 

2 

I 

17.3 

31 

3 

16 

»7-4 

Aug. 

3 

3 

22 

-  0.3 

6 

2 

XX 

15.8 

April 

5 

3 

34 

X5.1 

8 

3 

24 

3.8 

II 

2 

2X 

14.2 

10 

3 

51 

X2.5 

13 

3 

22 

71 

16 

2 

30 

12.6 

15 

4 

3 

9.6 

x8 

3 

16 

10.2 

21 

2 

38 

10.8 

20 

4 

13 

6.6 

23 

3 

7 

13.0 

26 

2 

45 

9.0 

25 

4 

21 

3.5 

28 

2 

55 

15.4 

31 

—2 

51 

-  7.2 

30 

-4 

25 

—  0.3 

Sept. 

2 

+2 

41 

-17.5 

SEVENTH  SATELLITE  OF  JUPITER. 

DIFFERENTIAL  COORDINATES  OF  JUPITER'S  SEVENTH  SATELLITE  19U. 


Washington 
Mean  Noon. 

«vit-^Jup. 

^TlfW 

Washington 
Mean  Noon. 

Sor^Jnp. 

^vir-^jup. 

Washington 

Mean  Noon. 

Oyir^Jup. 

^vnr^Jup. 

m 

s 

t 

m 

s 

f 

m 

i 

f 

Jan.         X 

+3 

2 

+  14.7 

May 

5 

— I 

30 

—  13-2 

Sept. 

7 

+2 

55 

+X6.4 

6 

3 

12 

15.6 

10 

2 

3 

14.6 

12 

3 

6 

174 

IX 

3 

20 

16.4 

15 

2 

32 

155 

17 

3 

16 

18.3 

x6 

3 

27 

17. 1 

20 

2 

56 

16.0 

22 

3 

23 

18.9^ 

21 

3 

34 

17.6 

25 

3 

12 

159 

27 

3 

29 

19.2 

26 

3 

40 

17.9 

30 

3 

22 

153 

Oct. 

2 

3 

34 

193 

31 

3 

44 

z8.i 

June 

4 

3 

26 

143 

7 

3 

37 

193 

Feb.        5 

3 

47 

18.1 

9 

3 

23 

12.8 

12 

3 

39 

19.2 

10 

3 

49 

18.Q 

14 

3 

12 

II.O 

17 

3 

39 

19. 1 

15 

3 

50 

17.7 

19 

2 

57 

8.9 

22 

3 

38 

18.8 

20 

3 

50 

17.3 

24 

2 

37 

6.7 

27 

3 

37 

18.3 

25 

3 

48 

16.6 

29 

2 

12 

4-4 

Nov. 

X 

3 

34 

17.7 

March    i 

3 

43 

15.6 

July 

4 

I 

46 

—  2.1 

6 

3 

30 

17.0 

6 

3 

36 

14.3 

9 

z 

19 

-f  0.2 

IX 

3 

25 

16.2 

II 

3 

27 

12.8 

14 

0 

51 

2.3 

16 

3 

19 

15.2 

16 

3 

14 

IX.O 

19 

—0 

24 

42 

21 

3 

12 

14.0 

21 

2 

59 

8.9 

24 

+0 

2 

5.9 

26 

3 

4 

12.7 

26 

2 

40 

6.6 

29 

0 

27 

7.3 

Dec. 

X 

2 

54 

IX.2 

31 

2 

18 

41 

Aug. 

3 

0 

51 

8.5 

6 

2 

43 

9.4 

April       5 

I 

52 

+  1-4 

8 

I 

13 

9.7 

IX 

2 

30 

7  5 

10 

X 

23 

—  1.3 

13 

X 

34 

X0.8 

x6 

2 

x6 

53 

15 

0 

51 

40 

18 

I 

54 

11.9 

21 

2 

0 

2.9 

20 

+0 

17 

6.7 

23 

2 

X2 

13.0 

26 

I 

43 

+  0.3 

25 

—0 

19 

9.2 

28 

2 

28 

14. 1 

31 

+1 

24 

—  2.5 

30 

—0 

55 

-1x4 

Sept. 

2 

+2 

[Eph 

42 

X2J 

4-15.3 
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JUPITER'S  SATELLITES,  1912. 


WASHINGTON  MEAN  TIME. 


JANUARY. 


d  h  m  ■ 

d  h  m  8 

d  h  m  ■ 

1  6  50 

I. 

Sh. 

In. 

11  21  40 

I. 

Sh. 

In. 

SI  18  30 

I* 

Oc. 

Re. 

7  6  56 

II. 

Ec. 

Dis. 

22  32 

I. 

Tr. 

In. 

SS  Z2  30 

I. 

Sh. 

In. 

7  33 

I. 

Tr. 

In. 

22  56  32 

II. 

Ec. 

Dis. 

Z3  29 

I. 

Tr. 

In. 

8  17 

III. 

Sh. 

In. 

23  53 

I. 

Sh. 

Eg. 

14  42 

I. 

Sh. 

Eg. 

9  3 

I. 

Sh. 

Eg. 

13  0  45 

I. 

Tr. 

Eg. 

14  46  3 

II. 

Ec. 

Dis. 

9  46 

I. 

Tr. 

Eg. 

2  28  49 

III. 

Ec. 

Dis. 

15  42 

I. 

Tr. 

Eg. 

10  5 

III. 

Sh. 

Eg. 

3  14 

II. 

Oc. 

Re. 

Z9  20 

II. 

Oc. 

Re. 

zz  7 

II. 

Oc. 

Re. 

4  I  58 

III. 

Ec. 

Re. 

20  8 

III. 

Sh. 

In. 

zz  8 

III. 

Tr. 

In. 

5  48 

III. 

Oc. 

Dis. 

2Z  59 

III. 

Sh. 

Eg. 

13  6 

III. 

Tr. 

Eg. 

7  46 

III. 

Oc. 

Re. 

S3  0  8 

III. 

Tr. 

In. 

a  4  7  2 

I. 

Ec. 

Dis. 

z8  57  46 

I. 

Ec. 

Dis. 

2  5 

III. 

Tr. 

E^. 
Du. 

7  2 

I. 

Oc. 

Re. 

22   Z 

I. 

Oc. 

Re. 

9  48  22 

I. 

Ec. 

8  I  Z9 

I. 

Sh. 

In. 

13  z6  8 

I. 

Sh. 

In. 

Z2  59 

I. 

Oc. 

Re. 

^   44 

II. 

Sh. 

In. 

17  t 

!.♦ 

Tr. 

In. 

S4  6  58 

I. 

Sh. 

In. 

2  3 

I. 

Tr. 

In. 

17  38 

II.» 

Sh. 

In. 

758 

I. 

Tr. 

In. 

3  15 

II. 

Tr. 

In. 

z8  21 

I* 

Sh. 

Eg. 

9  II 

I. 

Sh. 

Eg. 

3  31 

I. 

Sh. 

Eg. 

19  14 

I. 

Tr. 

Eg. 

9  32 

II. 

Sh. 

In. 

4  16 

I. 

Tr. 

Eg. 

Z9  27 

II. 

Tr. 

In. 

zo  Z2 

I. 

Tr. 

Eg. 

4  2Z 

II. 

Sh. 

Eg. 

20  16 

II. 

Sh. 

Eg. 

ZZ  36 

II. 

Tr. 

In. 

5  54 

II. 

Tr. 

Eg. 

22  6 

IT. 

Tr. 

Eg. 

Z2  ZO 

II. 

Sh. 

Eg. 

22  35  34 

I. 

Ec. 

Dis. 

14  Z3  26  z6 

I. 

Ec. 

Dis. 

14  14 

II. 

Tr. 

Eg. 

4  I  32 

I. 

Oc. 

Re. 

16  3Z 

I.« 

Oc. 

Re. 

S6  4  z6  50 

I. 

Ec. 

Dis. 

19  47 

I. 

Sh. 

In. 

15  zo  37 

I. 

Sh. 

In. 

7  29 

I. 

Oc. 

Re. 

20  23  29 

II. 

Ec. 

Dis. 

zz  3Z 

I. 

Tr. 

In. 

S6  z  26 

I. 

Sh. 

In. 

20  33 

I. 

Tr. 

In. 

Z2  13  3 

II. 

Ec. 

Dis. 

2  28 

I. 

Tr. 

In. 

21  59 

I. 

Sh. 

Eg. 

Z2  49 

I. 

Sh. 

Eg. 

3  39 

I. 

Sh. 

Eg. 

22  3Z  8 

III. 

Ec. 

Dis. 

13  44 

I. 

Tr. 

Eg. 

4  2  32 

II. 

Ec. 

Dis. 

22  46 

I. 

Tr. 

Eg. 

z6  Z2 

III. 

Sh. 

In. 

4  41 

I. 

Tr. 

Eg 

5  0  3  19 

III. 

Ec. 

Re. 

z6  36 

II.» 

Oc. 

Re. 

8  4Z 

II. 

Oc. 

Re. 

0  30 

II. 

Oc. 

Re. 

z8  z 

III.* 

Sh. 

Eg. 

zo  24  34 

III. 

Ec. 

Dis. 

z  28 

III. 

Oc. 

Dis. 

19  50 

III. 

Tr. 

In. 

II  59  48 

III. 

Ec. 

Re. 

3  25 

III. 

Oc. 

Re. 

21  48 

III. 

Tr. 

Eg. 

14  26 

III. 

Oc. 

Dis. 

17  3  57 

I.* 

Ec. 

Dis. 

16  7  54  40 

I. 

Ec. 

Dis. 

16  23 

III.* 

Oc. 

Re. 

20  z 

I. 

Oc. 

Re. 

iz  0 

I. 

Oc. 

Re. 

22  45  II 

I. 

Ec. 

Dis. 

6  14  Z5 

I. 

Sh. 

In. 

17  5  5 

I. 

Sh. 

In. 

S7  1  58 

I. 

Oc. 

Re. 

15  2 

II. 

Sh. 

In. 

6  z 

I. 

Tr. 

In. 

19  55 

I. 

Sh. 

In. 

15  2 

I. 

Tr. 

In. 

6  56 

II. 

Sh. 

In. 

20  57 

I. 

Tr. 

In. 

z6  28 

I. 

Sh. 

Eg. 

7  18 

I. 

Sh. 

Eg. 

22  7 

I. 

Sh. 

Eg. 

16  39 

II. 

Tr. 

In. 

8  Z4 

I. 

Tr. 

Eg. 

22  50 

II. 

Sh. 

In. 

Z7  16 

I.« 

Tr. 

Eg. 

8  50 

II. 

Tr. 

In. 

23  zo 

I. 

Tr. 

Eg. 

Z7  40 

II.« 

Sh. 

Eg. 

9  34 

II. 

Sh. 

Eg. 

S8  0  59 

II. 

Tr. 

In. 

Z9  18 

II. 

Tr. 

Eg. 

IZ  29 

II. 

Tr. 

^• 

I  28 

II. 

Sh. 

Eg. 

7  zz  32  28 

I. 

Ec. 

Dis. 

18  2  23  9 

I. 

Ec. 

Dis. 

3  37 

II. 

Tt. 

D». 

Z4  31 

I. 

Oc. 

Re. 

5  30 

I. 

Oc. 

Re. 

17  13  39 

I.« 

Ec. 

«  8  44 

I. 

Sh. 

In. 

23  33 

I. 

Sh. 

In. 

20  28 

I. 

Oc 

Re. 

9  32 

I. 

Tr. 

In. 

19  0  30 

I. 

Tr. 

In. 

S9  14  23 

I. 

Sh 

In. 

9  40  z 

II. 

Ec. 

Dis. 

z  29  32 

11. 

Ec. 

Dis. 

15  27 

I. 

Tr. 

In. 

10  56 

I. 

Sh. 

Eg. 

z  46 

I. 

Sh. 

Eg. 

z6  36 

I.« 

Sh. 

H 

zz  45 

I. 

Tr. 

Eg. 

2  43 

I. 

Tr. 

Eg. 

17  19  3 

II.« 

Ec. 

Du. 

Z2  15 

III. 

Sh. 

In. 

558 

II. 

Oc. 

Re. 

17  40 

I.« 

Tr. 

Eg. 

13  52 

II. 

Oc. 

Re. 

6  27  z 

III. 

Ec. 

Dis. 

22   2 

II. 

Oc. 

Re. 

14  3 

III. 

Sh. 

Eg. 

8   Z  Z2 

III. 

Ec. 

Re. 

80  0  6 

III. 

Sh. 

In. 

Z5  30 

III. 

Tr. 

In. 

zo  9 

III. 

Oc. 

Dis. 

I  57 

III. 

Sh. 

Eg. 

Z7  28 

III.« 

Tr. 

Du. 

Z2  6 

III. 

Oc. 

Re. 

4  24 

III. 

Tr. 

In. 

9  6  0  53 

I. 

Ec. 

20  5z  30 

I. 

Ec. 

Dis. 

6  21 

III. 

Tr. 

E^. 
Dis. 

9  I 

I. 

Oc. 

Re. 

SO  0  0 

I. 

Oc. 

Re. 

zz  42  z 

I. 

Ec. 

10  3  12 

I. 

Sh. 

In. 

z8  2 

I* 

Sh. 

In. 

14  57 

I. 

Oc. 

Re. 

4  2 

I. 

Tr. 

In. 

19  0 

I. 

Tr. 

In. 

81  8  5z 

I. 

Sh. 

In. 

4  20 

II. 

Sh. 

In. 

20  14 

I. 

Sh. 

Eg. 

9  56 

I. 

Tr. 

In. 

5  24 

I. 

Sh. 

Eg. 

20  Z4 

II. 

Sh. 

In. 

II  4 

I. 

Sh. 

Eg. 

6  3 

II. 

Ir. 

In. 

2Z  13 

I. 

Tr. 

Eg. 

12  8 

II. 

Sh. 

In. 

6  15 

I. 

Tr. 

Eg. 

22  14 

II. 

Tr. 

In. 

la  9 

I. 

Tr. 

Eg. 

6  58 

II. 

Sh. 

Eg. 

22  52 

II. 

Sh. 

Eg. 

14  2Z 

II. 

Tr. 

In. 

8  42 

II. 

Tr. 

Ef. 

SI  0  52 

II. 

Tr. 

Eg. 

14  46 

II. 

Sh. 

Eg. 

11  0  29  24 

I. 

Ec. 

Dis. 

15  19  59 

I. 

Ec. 

Dis. 

16  59 

II.« 

^  Tr. 

Eg. 

3  31 

I. 

Oc. 

Re. 

Note.- 


—In.  denotes  ingress ;  Eg.,  egress ;  Dis.,  disappearance ;  Re.,  reappearance ;  Ec..  eclipse. 

Oc.  denotes  occnltation ;  Tr.,  transit  of  the  satellite ;  Sh.,  transit  of  the  shadow ;  *  Visible  at  Waahlnfftoa 
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IV.  No  Eclipse. 


Configurations 

at  if"  JO"  for  an  Inverting  Telescope, 

• 

West 

East 

z 

4* 

I-     3*     O            '2 

A 

4* 

3' 

O             1*2- 

3 

•4 

•3 

2-       •!           O 

4 

•4 

•3*2      0     I* 

5 

•4 

0                    *3'2 

'!• 

6  02- 

•4           I'O 

•3 

7 

•2                  0  '4  •!             3' 

8 

I-       3"0      '2              '4 

9 

3' 

0              •12* 

•4 

10 

•3 

2"I             0 

•4 

II 

•3  '2            0          I' 

•4 

12 

•I   0            '3     '2 

4* 

13  Oi- 

02* 

•3 

4- 

14 

2-                           0  -I                            4 

• 

15 

I-       Osl 

i6 

3'     4'               0          'I   2* 

17 

4" '3 

I  •2*             0 

i8 

4- 

•3    *2                0            I* 

19 

4' 

•I       0      "3        '2 

20 

•4 

Ol"2* 

•3 

21 

•4 

2-                            0 

3- 

-!• 

22 

•4 

1-    0      3- 

-2« 

23 

3"    '4            0         •!       2' 

-41 

3* 

I-  2*       0       '4 

25 

•3     '2                   0              I* 

•4 

26 

•I         0  '3          '2 

•4 

27 

0        I'2* 

•3 

•4 

28 

2-                         0 

3" 

4* 

-!• 

29  Oi* 

0          3- 

4' 

'2« 

30 

3.                   Q       •!                 .2 

4* 

31 

3' 

I*     2*  0                      4* 
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d  h  m  8' 

d  h  m  8 

d  h  m  8 

1  6  lo  28 

I. 

Ec. 

Dis. 

11  I  53 

I. 

Sh. 

Eg. 

aO  13  51 

III. 

Sh. 

Eg. 

9  26 

I. 

Oc. 

Re. 

3  3 

I. 

Tr. 

Eg. 

16  55 

III.* 

Tr. 

In. 

a  3  19 

I. 

Sh. 

In. 

4  I 

II. 

Sh. 

In. 

17  22  38 

1* 

Ec. 

Dis. 

4  25 

I. 

Tr. 

In. 

6  25 

II. 

Tr. 

In. 

18  51 

III. 

Tr. 

Eg. 

5  32 

I. 

Sh. 

Eg. 

6  39 

II. 

Sh. 

Eg. 

20  47 

I. 

Oc 

Re. 

6  35  32 

II. 

Ec. 

Dis. 

9  4 

II. 

Tr. 

Eg. 

ai  14  30 

I.* 

Sh. 

In. 

6  38 

I. 

Tr. 

Eg. 

21  0  48 

I. 

Ec. 

Dis. 

15  44 

I.* 

Tr. 

In. 

XI  22 

II. 

Oc. 

Re. 

12  0  22 

L 

Oc. 

Re. 

16  43 

I.* 

Sh. 

Eg. 

X4  22  6 

III. 

Ec. 

Dis. 

18  9 

I.« 

Sh. 

In. 

17  56 

I.* 

Tr. 

Eg. 

15  58  24 

III.* 

Ec. 

Re. 

19  20 

I. 

Tr. 

In. 

19  54 

II. 

Sh. 

In. 

18  42 

III. 

Oc. 

Dis. 

20  22 

I. 

Sh. 

Eg. 

22  25 

II. 

Tr. 

In. 

20  38 

III. 

Oc. 

Re. 

21  32 

I. 

Tr. 

E?- 

22  32 

11. 

Sh: 

Eg. 

8  0  38  48 

I. 

Ec. 

Dis. 

22  25   5 

II. 

Ec. 

Dis. 

a«  I  3 

II. 

Tr. 

Eg. 

356 

I. 

Oc. 

Re. 

18   3  22 

II. 

Oc. 

Re. 

II  51  3 

I. 

Ec. 

Dis. 

21  48 

I. 

Sh. 

In. 

8  0 

III. 

Sh. 

In. 

15  15 

I.* 

Oc 

Re. 

22  54 

I. 

Tr. 

In. 

9  53 

III. 

Sh. 

Eg. 

38  8  58 

I. 

Sh. 

In, 

4  0  0 

I. 

Sh. 

Eg. 

12  48 

III. 

Tr. 

In. 

10  X2 

I. 

Tr. 

In. 

I  7 

I. 

Tr. 

Eg. 

14  45 

III. 

Tr. 

Eg. 

II  II 

I. 

Sh. 

Eg. 

X  26 

II. 

Sh. 

In. 

15  29  8 

I.« 

Ec. 

Dis. 

12  25 

I. 

Tr. 

Ej. 
Dis. 

3  43 

II. 

Tr. 

In. 

18  51 

I. 

Oc. 

Re. 

14  14  46 

II. 

Ec. 

4  4 

II. 

Sh. 

Eg. 

14  12  37 

I. 

Sh. 

In. 

19  18 

II. 

Oc. 

Re, 

6  21 

II. 

Tr. 

Eg. 

13  48 

I. 

Tr. 

In. 

24  2  13  32 

III. 

Ec 

Dis. 

19  7  15 

I. 

Ec. 

Dis. 

14  50 

I.* 

Sh. 

Eg. 

3  53  10 

III. 

Ec 

Re. 

22  25 

I. 

Oc. 

Re. 

16  I 

I.* 

Tr. 

Eg. 

6  19  21 

I. 

Ec 

Dis. 

6  x6  16 

I* 

Sh. 

In. 

17  19 

II.* 

Sh. 

In. 

7  7 

III. 

Oc. 

Dis. 

17  24 

I.* 

Tr. 

In. 

19  45 

II. 

Tr. 

In. 

9  4 

III. 

Oc 

Re. 

x8  28 

!.♦ 

Sh. 

Eg. 

19  57 

II. 

Sh. 

Eg. 

9  44 

I. 

Oc 

Re. 

19  36 

I. 

Tr. 

Eg. 

22  24 

II. 

Tr. 

E?- 

26  3  27 

I. 

Sh. 

In. 

19  52  3 

II. 

Ec. 

Dis. 

16  9  57  34 

I. 

Ec. 

Dis. 

4  41 

I. 

Tr. 

In. 

6  0  42 

II. 

Oc. 

Re. 

13  20 

I. 

Oc 

Re. 

5  39 

I. 

Sh. 

Eg. 

4  3 

III. 

Sh. 

In. 

16  7  5 

I. 

Sh. 

In. 

6  54 

I. 

Tr. 

Eg. 

5  53 

III. 

Sh. 

Eg. 

8  17 

I. 

Tr. 

In. 

9  12 

II. 

Sh. 

In. 

8  38 

III. 

Tr. 

In. 

9  18 

I. 

Sh. 

Eg. 

II  44 

II. 

Tr. 

In. 

xo  34 

III. 

Tr. 

Eg. 

10  30 

I. 

Tr. 

Eg. 

II  50 

II. 

Sh. 

Eg. 

13  35  36 

I. 

Ec. 

Dis. 

XI  41  37 

TI. 

Ec. 

Dis. 

14  22 

11* 

Tr. 

Eg. 

16  54 

I.* 

Oc. 

Re. 

16  41 

II.* 

Oc. 

Re. 

26  0  47  45 

I. 

Ec. 

Dis. 

7  xo  44 

L 

Sh. 

In. 

22  16  II 

III. 

Ec. 

Dis. 

4  13 

I. 

Oc. 

Re. 

II  53 

I. 

Tr. 

In. 

23  54  42 

III. 

Ec. 

Re. 

21  55 

I. 

Sh. 

In. 

12  57 

I. 

Sh. 

Eg. 

17  3  2 

III. 

Oc. 

Dis. 

23  9 

I. 

Tr. 

In. 

14  5 

I. 

Tr. 

Eg. 

4  25  53 

I. 

Ec. 

Dis. 

27  0  8 

I. 

Sh. 

Eg. 

14  43 

II. 

Sh. 

In. 

458 

III. 

Oc. 

Re, 

I  22 

I. 

Tr. 

Eg. 

17  4 

II* 

Tr. 

In. 

7  49 

I. 

Oc. 

Re. 

3  31  21 

II. 

Ec. 

Dis. 

17  21 

II.» 

Sh. 

Eg. 

18  I  34 

I. 

Sh. 

In. 

8  36 

II. 

Oc. 

Re. 

19  43 

II. 

Tr. 

Eg. 

2  46 

I. 

Tr. 

In. 

15  55 

III.* 

Sh. 

In. 

8843 

L 

Ec. 

Dis. 

3  46 

I. 

Sh. 

Eg. 

17  50 

III.* 

Sh. 

Eg. 

II  24 

I 

Oc. 

Re. 

4  59 

I. 

Tr. 

Eg. 

19  16  5 

I. 

Ec. 

Dis. 

9  5  12 

I. 

Sh. 

In. 

6  37 

II. 

Sh. 

In. 

20  58 

III. 

Tr. 

In. 

6  22 

I. 

Tr. 

In. 

9  6 

II. 

Tr. 

In. 

22  42 

I. 

Oc 

Re. 

7  25 

I 

Sh. 

Eg. 

9  15 

II. 

Sh. 

Eg. 

22  54 

III. 

Tr. 

Eg. 

8  34 

I. 

Tr. 

Eg. 

11  44 

II. 

Tr. 

Eg. 

28  16  23 

I.* 

Sh. 

In. 

9  8  33 

II. 

Ec. 

Dis. 

22  54  18 

I. 

Ec. 

Dis. 

17  38 

1* 

Tr, 

In. 

14  2 

II. 

Oc. 

Re. 

19  2  18 

I. 

Oc. 

Re. 

18  36 

I. 

Sh. 

Eg. 

x8  19  10 

III.* 

Ec. 

Dis. 

20  a 

I. 

Sh. 

In. 

19  51 

I. 

Tr. 

Eg. 

19  56  34 

III. 

Ec. 

Re. 

21  15 

I. 

Tr. 

In. 

22  29 

II. 

Sh. 

In. 

22  53 

III. 

Oc. 

Dis. 

22  15 

I. 

Sh. 

Eg. 

29  I  3 

II. 

Tr. 

In. 

10  0  50 

III. 

Oc. 

Re. 

23  28 

I. 

Tr. 

Eg. 

I  8 

II. 

Sh. 

Eg. 

2  32  22 

I. 

Ec. 

Dis. 

30  0  58  10 

II. 

Ec. 

Dis. 

341  ' 

II. 

Tr. 

Eg. 

•    5  53 

I. 

Oc. 

Re. 

6  0 

II. 

Oc. 

Re. 

13  44  29 

I. 

Ec 

Dw. 

23  41 

I. 

Sh. 

In. 

XX  58 

III. 

Sh. 

In. 

17  lO 

I.* 

Oc. 

Re. 

,11  0  51 

I. 

Tr. 

In. 

NoTB.— In.  denotes  ingress ;  Eg.,  egress ;  Dis.,  disappearance ;  Re.,  reappearance ;  Bo,  eclipse. 

Oc.  denotes  occuUation;  Tr.,  transit  of  the  satellite;  Sh.,  transit  of  the  shadow:  *  Visible  at  Waahiagtoa. 
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Phases  of  the  Eclipses  of  the  Satellites  for  an  Inverting  Telescope. 


I. 


d 


d     r 


III. 


II. 


d 


IV.  No  Eclipse. 


Configurations  at  i6^  jo"  for  an  Inverting  Telescope. 


2 

* 

4- 

•I        -30           '2 

3 

4' 

0         I*  2*       '3 

4 

4' 

2-        "I      0                                   3' 

5 

4" 

•2        0  I*                          3' 

6 

•4 

3-      0                            -2 

-!• 

7 

•4 

3" 

^-  0 

8 

•4-3 

•2 

0     -I 

9 

I' •4*3    O      '2 

lO 

0         •41*    2- '3 

II 

2*  -i        O                              *4'3 

12 

•2          0   I'             3'                       '4 

13 

3'  0                '2                                    -4 

-!• 

M 

3- 

!•    02-                                                                      4' 

15 

•3 

2* 

0       -1                                            4- 

i6 

•31-          0                                       4' 

'2% 

17 

0             •I-3J-. 

i8 

2-     -I         P                                               .3 

19 

4* 

•2             0        I*               3* 

20 


21    O  I' 


22 


23^ 
24_ 

26^ 
27^ 

?i 
29 


4' 


iOj. 


•2 


3' 


O  2- 


4* 


•3 


2* 


o  -I 


•4 


•3    I'     o 


O         '3'i    2 


•I    2*        O 

•2        -4    O 


•3 


I' 


3* 


3* 


3* 


2* 


I        O     3*        •2'4 
Ql*       2- 

O 
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d  h  m  8 

d  h  m  8 

d  h  m  ■ 

1  lO  51 

I. 

Sh. 

In. 

11  8  0 

I. 

Oc 

Re. 

21  II  21 

II. 

Tr. 

Eg. 

13  6 

I. 

Tr. 

In. 

13  I  41 

I. 

Sb. 

In. 

19  24  40 

I. 

Ec. 

Dis. 
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NoTB.— In.  denote8  ingre88;  Eg.,  egrea8;  Dis.,  disappeartnce;  Re.,  retppearance:  Ec,  ecllpae. 

Oc.  denotea  occaltation;  Tr.,  tranait  of  the  aatellite;  Sh.,  transit  of  the  shadow;  *  Visible  at  Washington. 
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Phases  of  the  Eclipses  of  the  Satellites  for  an  Inverting  Telescope. 
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NoTS. — In.  denotes  ingress;  Eg.,  egress;  Dis.,  disappearance;  Re.,  reappearance;  Be,  eclipse. 

Oc.  denotes  occultatioa;  Tr.,  transit  of  the  satellite;  Sh.,  transit  of  the  shadow;  *  Visible  st  Washington. 
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3'       I* 

0 

•4 

5 

•3             '2 

0     I- 

4* 

61 

•3       -I 

0         '2 

4- 

7 

0  I*  '3 

2*        4* 

8 

2* 

04- 

•3 

-l« 

9 

4*        '2     I 

•0 

3* 

10 

4' 

0    3"i 

•2 

11 

4- 

3'      I- 

02- 

12 

4- 

3* 

2* 

0              1- 

• 

13 

•4 

•3          -I 

0   '2 

14 


•4 


O    •3I'  2- 


15 


2-  -lO 


•3 


16IO1 


•2*4         O 


3* 


17 

0       -I    t    -2 

18 

3.  I- 

0    2* 

•4 

19 

3- 

2' 

0               -1 

•4 

20 

*3           'I 

0 

•4 

-2« 

21 

0         I'        2- 

4' 

-3« 

22 


2-  -I    O 


•3 


4' 


23  Oi 


•2 


o 


3*  4" 


24 


30 


O  -I         s'4- 


25 

3'  I-   4*0 

2* 

26 

3* 

4*   2-                   0 

•I 

27 

4* 

•3           I-            0 

-2« 

28 

4* 

0 

!•      2* 

'1% 

29 

4' 

•12-     0 

•3 

•4 


o  I- 


3' 
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JUPITER'S  SATELLITES,  1912. 


WASHINGTON  MEAN  TIME. 


MAY. 


d  h  m  s 

d  h  m  8 

d  h  m  8 

1  2  37  6 

II.  Ec. 

Dis. 

11  6  14 

I.  Tr. 

Tn. 

31  22  49 

I.  Sh. 

Eg. 

6  37 

II.  Oc. 

Re. 

7  58 

I.  Sh. 

Eg. 

23  3 

I.  Tr. 

Eg. 

12  17  X 

I.»  Ec. 

Dis. 

8  27 

I.  Tr. 

Eg. 

33  10  23  14 

II.*  Ec. 

Dis. 

15  9 

I.*  Oc. 

Re. 

18  30  II 

II.  Ec. 

Dis. 

13  27 

II.*  Oc. 

Re. 

*  3  30 

III.  Sh. 

In. 

22  3 

II.  Oc. 

Re. 

17  58  II 

I.  Ec. 

Dis. 

5  34 

III.  Sb. 

Eg. 

la  3  7  32 

I.  Ec. 

Dis. 

20  22 

I.  Oc. 

Re, 

6  19 

III.  Tr. 

In. 

5  46 

I.  Oc. 

Re. 

33  15  5 

I.*  Sh. 

In. 

8  II 

III.  Tr. 

Eg. 

21  45  21 

III.  Ec. 

Dis. 

15  17 

I.*  Tr. 

In. 

9  23 

I.  Sh. 

In. 

13  0  13 

I.  Sh. 

In. 

15  24 

III.*  Sh. 

In. 

10  3 

I.*  Tr. 

In. 

0  40 

I.  Tr. 

In. 

16  18 

III.  Tr. 

In. 

II  36 

I.*  Sh. 

Eg. 

I  26 

III.  Oc. 

Re. 

17  18 

I.  Sh. 

Eg. 

12  16 

I.*  Tr. 

Eg. 

2  27 

I.  Sh. 

Eg. 

17  29 

I.  Tr. 

Eg. 

21  42 

II.  Sh. 

In. 

2  53 

I.  Tr. 

Eg. 

17  32 

III.  Sh. 

Eg. 

23  2 

II.  Tr. 

In. 

13  33 

II.*  Sh. 

In. 

18  12 

III.  Tr. 

Eg. 

8  0  21 

II.  Sh. 

Eg. 

14  26 

II.*  Tr. 

In. 

34  5  25 

II.  Sh. 

In. 

I  40 

II.  Tr. 

Eg. 

16  13 

II.*  Sh. 

Eg. 

548 

II.  Tr, 

In. 

6  45  28 

I.  Ec. 

Dis. 

17  3 

11.  Tr. 

Eg. 

8  5 

II.  Sh. 

Eg. 

9  35 

I.  Oc. 

Re. 

21  35  58 

I.  Ec. 

Dis. 

825 

II.*  Tr. 

Eg. 

4  3  51 

I.  Sh. 

In. 

14  0  12 

I.  Oc. 

Re. 

X2  26  42 

I.*  Ec. 

Dis, 

4  29 

I.  Tr. 

In. 

18  42 

I.  Sh. 

In. 

14  48 

I.*  Oc. 

Re. 

6  4 

I.  Sh. 

Eg. 

19  6 

I.  Tr. 

In. 

35  9  33 

I.*  Sh. 

In. 

6  42 

I.  Tr. 

Eg. 

20  55 

I.  Sh. 

Eg. 

9  43 

I.»  Tr. 

In. 

15  54  55 

II.*  Ec. 

Dis. 

21  19 

I.  Tr. 

Eg. 

II  46 

I.*  Sh. 

Eg. 

19  46 

II.  Oc. 

Re. 

1«  7  47  35 

II.  Ec. 

Dis. 

"  55 

I.*  Tr. 

Eg. 

6  I  13  51 

I.  Ec. 

Dis. 

II  II 

II.*  Oc. 

Re. 

23  41  32 

II.  Ec. 

Dis. 

4  X 

I.  Oc. 

Re. 

16  4  23 

I.*  Ec. 

Dis. 

36  2  35 

II.  Oc. 

Re. 

17  47  41 

III.  Ec. 

Dis. 

18  38 

I.  Oc. 

R3. 

655  8 

I.  Ec. 

Dis. 

19  39  36 

III.  Ec. 

Re. 

16  II  26 

III.*  Sh. 

In. 

9  14 

I.*  Oc. 

Re. 

20  13 

III.  Oc. 

Dis. 

13  0 

III.*  Tr. 

In. 

37  4  2 

I.  Sh. 

In. 

22  5 

III.  Oc. 

Re. 

13  10 

I.*  Sh. 

In. 

4  9 

I.  Tr. 

In. 

22  20 

I.  Sh. 

In. 

13  32 

III.*  Sh. 

Eg. 

5  40  22 

III.  Ec. 

Dis. 

22  56 

I.  Tr. 

In. 

13  32 

I.*  Tr. 

In. 

6  15 

I.  Sh. 

Eg. 

•  0  33 

I.  Sh. 

Eg. 

14  53 

III.*  Tr. 

Eg. 

6  21 

I.  Tr. 

Eg. 

I  8 

I.  Tr. 

Eg. 

15  24 

I.*  Sh. 

Eg. 

8  I 

III.*  Oc. 

Re. 

10  59 

II.»  Sh. 

In. 

15  45 

I.*  Tr. 

Eg. 

18  42 

11.  Sh. 

In. 

12  10 

II.*  Tr. 

In. 

17  2  51 

II.  Sh. 

In. 

18  54 

II.  Tr. 

In. 

13  38 

II.*  Sh. 

Eg. 

3  34 

II.  Tr. 

In. 

21  22 

II.  Sh. 

Eg. 

14  48 

II.*  Tr. 

Eg. 

5  30 

II.  Sh. 

Eg. 

21  32 

II.  Tr. 

Eg. 

19  42  16 

I.  Ec. 

Dis. 

6  10 

II.  Tr. 

E9. 

38  I  23  37 

I.  Ec. 

Dis. 

22  27 

I.  Oc. 

Re. 

10  32  52 

I*  Ec. 

Dis. 

3  40 

I.  Oc. 

Re. 

7  i6  48 

I.  Sh. 

In. 

13  4 

I.*  Oc. 

Re. 

22  30 

I.  Sh. 

In. 

17  22 

I.  Tr. 

In. 

18  7  39 

I.  Sh. 

In. 

22  35 

I.  Tr. 

In. 

19  I 

I.  Sh. 

Eg. 

7  58 

I.  Tr. 

In. 

39  0  44 

I.  Sh. 

Eg. 

19  34 

I.  Tr. 

Eg. 

9  52 

I.*  Sh. 

Eg. 

0  47 

I.  Tr. 

E?- 

8  5  12  13 

II.  Ec. 

Dis. 

10  II 

I.*  Tr. 

Eg. 

12  59  8 

II.*  Ec 

Dk 

8  55 

II.  Oc. 

Re. 

21  5  43 

II.  Ec. 

Dis. 

15  42 

II.*  Oc. 

Re. 

14  10  40 

I.*  Ec. 

Dis. 

19  0  19 

II.  Oc. 

Re. 

19  52  5 

I.  Ec. 

Dis. 

16  54 

I.  Oc. 

Re. 

5  I  17 

1.  Ec. 

Dis. 

22  6 

I.  Oc. 

Re. 

9  7  28 

III.  Sh. 

In. 

7  30 

I.  Oc. 

Re. 

80  16  59 

I.  Sh. 

In. 

9  33 

III.*  Sh. 

Eg. 

30  I  42  48 

III.  Ec. 

Dis. 

17  I 

I.  Tr. 

In. 

9  41 

III.*  Tr. 

In. 

2  8 

I.  Sh. 

In. 

19  12 

I.  Sh. 

Eg. 

XI  16 

I.*  Sh. 

In. 

2  25 

I.  Tr. 

In. 

19  13 

I.  Tr. 

Eg. 

II  33 

III.*  Tr. 

Eg. 

4  21 

I.  Sh. 

Eg. 

19  22 

III.  Sh. 

In. 

II  48 

I.*  Tr. 

In. 

4  37 

I.  Tr. 

Eg. 

19  34 

III.  Tr. 

In. 

13  30 

I.*  Sh. 

Eg. 

4  44 

III.  Oc. 

Re. 

21  29 

III.  Tr. 

Eg. 

14  0 

I.*  Tr. 

Eg. 

16  8 

II.*  Sh. 

In. 

21  31 

III.  Sh. 

Eg. 

10  0  16 

II.  Sh. 

In. 

16  41 

II.  Tr. 

In. 

31  7  59 

II.*  Sh. 

In. 

I  18 

II.  Tr. 

In. 

18  48 

II.  Sh. 

Eg. 

8  I 

11*  Tr. 

In. 

2  56 

II.  Sh. 

Eg. 

19  18 

II.  Tr. 

Eg. 

ID  39 

II.*  Tr. 

Eg. 

3  56 

II..  Tr. 

Eg. 

23  29  45 

I.  Ec. 

Dis. 

10  39 

II  *  Sh. 

Eg. 

8  39  8 

I.  Ec. 

Dis. 

ai  I  56 

I.  Oc. 

Re. 

14  19 

I.*  Oc. 

Dis. 

II  20 

I.*  Oc. 

Re. 

20  36 

I.  Sh. 

In. 

16  31 

I.  Oc. 

Re. 

11  5  45 

I.  Sh. 

In. 

20  51 

I.  Tr. 

In. 

NoTC— In.  denotes  ingress;  Eg.,  egress;  Dis.,  disappearance;  Re.,  reappearance;  Be,  eclipse. 

Oc.  denotes  occultatlon;  Tr.,  transit  of  the  satellite;  Sh.,  transit  of  the  shadow;  *  Visible  at  Washington. 
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Phases  of  the  Eclipses  of  the  Satellites  for  an  Inverting  Telescope, 


d 

* 


III. 


IL 


IV.  No  Eclipse. 


Configurations  at  12^  jo™  for  an  Inverting  Telescope, 


1 

West. 

East. 

I 

•4 

0 

'I   V 

-x« 

2 

•4 

3-  I'O 

2* 

3 

3* 

2* 

•4O 

•I 

4' 

•3 

X-   '2        0 

•4 

5; 

•3         0 

•I        '2 

•4 

6  02- 

•I            0 

•3 

•4 

7! 

•2                  0 

I' 

'3 

•4 

8 

•I    0 

•2             3* 

4' 

9iOi- 

3-0 

2* 

4- 

10 


3* 


2* 


o  -I 


4' 


II 


•3 


•21'         O 


4' 


12 

•34* 

0             •!        '2 

13 

4* 

•I 

02-        -3 

M 

4* 

2* 

0              I- 

•3 

15 

4- 

•I 

0    -2                     3' 

22 


31 


16 

•4 

9- 

2' 

17 1 

•4 

3* 

2-               0 

-!• 

181 

•4  -3 

•2    I-       0 

19 

•4 
•8 

0             -I 

•2 

20 

1* 

0  •42-  '3 

21 

2* 

0          I- 

•4    -3 

•I      o 


3' 


•4 


23  i 

03-I- 

2* 

•4 

24 

3*           2-        0 

4* 

'!• 

251 

•3 

•2           I'O 

4- 

26  1 

•3 

0         •!        '2 

4- 

27 

I' 

0      '32'          4' 

28 

2* 

04'        •!                -3 

29 

4* 

•1 

•2O                              3- 

30 

4* 

0      5:          2- 

.:'  o 
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JUPITER'S  SATELLITES,  1912. 


WASHINGTON  MEAN  TIME. 


JUNE. 


d  h  m  s 

d  h  m  8 

d  h  m  8 

1  iz  27 

I.*  Tr. 

In. 

11  4  54 

I. 

Oc. 

Dis. 

21  9  30 

III.* 

Sh. 

Eg. 

II  27 

I*  Sh. 

In. 

7  20  21 

I. 

Ec. 

Re. 

14  44 

II.* 

Tr. 

In. 

13  39 

1*  Tr. 

Eg. 

12  2  3 

I. 

Tr. 

In. 

15  42 

II. 

Sb. 

In. 

13  41 

I.*  Sh. 

E^. 

2  19 

I. 

Sh. 

In. 

17  23 

II. 

Tr. 

Eg. 

2  2  12 

II.  Oc. 

Dis. 

4  16 

I. 

Tr. 

Eg. 

18  23 

II. 

Sb. 

Eg. 

4  53  2 

II.  Ec. 

Re. 

4  33 

I. 

Sh. 

Eg. 

19  31 

I. 

Oc. 

Dis. 

8  44 

I.*  Oc. 

Dis. 

17  35 

II. 

Oc. 

Dis. 

22  II  43 

I. 

Ec. 

Re.  • 

10  57  45 

!.♦  Ec. 

Re. 

20  47  31 

II. 

Ec. 

Re. 

22  16  40 

I. 

Tr. 

In. 

«  5  53 

I.  Tr. 

In. 

23  20 

I. 

Oc. 

Dis. 

17  II 

I. 

Sb. 

In. 

5  56 

I.  Sh. 

In. 

13  I  48  52 

I. 

Ec. 

Re. 

18  53 

I. 

Tr. 

Eg. 

8  5 

I.*  Tr. 

Eg. 

20  29 

I. 

Tr. 

In. 

19  25 

I. 

Sh. 

Eg. 

8  10 

I.*  Sh. 

Eg. 

20  48 

I. 

Sh. 

In. 

28  9  Z 

II.* 

Oc. 

Dis. 

9  23 

III.*  Oc. 

Dis. 

22  42 

I. 

Tr. 

Eg. 

12  43  a6 

II.* 

Ec. 

Re. 

II  35  36 

III.*  Ec. 

Re. 

23  I 

I. 

Sh. 

Eg. 

13  57 

I.* 

Oc. 

Dis. 

21  8 

II.  Tr. 

In. 

14  .  2  7 

III. 

Tr. 

In. 

16  40  16 

I. 

Ec. 

Re. 

21  16 

II.  Sh. 

In. 

3  19 

III. 

Sh. 

In. 

24  II  7 

I.* 

Tr. 

In. 

23  46 

II.  Tr. 

Eg. 

4  5 

III. 

Tr. 

Eg. 

II  40 

I.* 

Sh. 

In. 

23  56 

II.  Sh. 

Eg. 

5  30 

III. 

Sh. 

Eg. 

13  20 

I.* 

Tr. 

Eg. 

4  3  10 

I.  Oa 

Dis. 

12  29 

II.* 

Tr. 

In. 

13  54 

I.* 

Sh. 

Eg. 

5  26  16 

I.  Ec. 

Re. 

13  8 

II.* 

Sh. 

In. 

19  17 

III. 

Oc- 

Dis. 

6  0  19 

I.  Tr. 

In. 

15  7 

II.* 

Tr. 

Eg. 

21  17 

III. 

Oc. 

Re. 

0  25 

I.  Sh. 

In. 

15  48 

II. 

Sh. 

Eg. 

21  33  48 

III. 

Ec 

Dis. 

2  31 

I.  Tr. 

Eg. 

1746 

I. 

Oc. 

Dis. 

23  34  54 

III. 

Ec. 

Re. 

a  38 

I.  Sh. 

E?- 

20  17  28 

I. 

Ec. 

Re. 

25  3  52 

II. 

Tr. 

In. 

15  19 

II.*  Oc. 

Du. 

16  14  55 

I.* 

Tr. 

In. 

5  0 

II. 

Sh. 

In. 

18  10  51 

II.  Ec. 

Re. 

15  16 

I. 

Sh. 

In. 

6  31 

II. 

Tr. 

Eg. 

21  36 

I.  Oc. 

Dis. 

17  8 

I. 

Tr. 

Eg. 

7  40 

II. 

Sh. 

Eg. 

23  54  45 

I.  Ec. 

Re. 

17  30 

I. 

Sh. 

Eg. 

823 

I.* 

Oc. 

Dis. 

6  18  45 

I.  Tr. 

In. 

16  6  44 

II. 

Oc. 

Dis. 

II  8  51 

I.* 

Ec. 

Re. 

18  53 

I.  Sh. 

In. 

10  6  24 

II.* 

Ec. 

Re. 

»«  5  33 

I. 

Tr. 

In. 

20  58 

I.  Tr. 

Eg. 

12  12 

I.* 

Oc. 

Dis. 

6  8 

I. 

Sh. 

In. 

21  7 

I.  Sh. 

Eg. 

14  46  0 

I.* 

Ec. 

Re. 

7  46 

I. 

Tr. 

Bg. 

22  50 

III.  Tr. 

In. 

17  9  21 

I.* 

Tr. 

In. 

8  22 

I.* 

Sh. 

Eg. 

23  21 

III.  Sh. 

In. 

9  45 

I* 

Sh. 

In. 

22  9 

II. 

Oc. 

Dis. 

7  0  46 

III.  Tr. 

Eg. 

II  34 

I.* 

Tr. 

Eg. 

27  2  I  3a 

II. 

Ec. 

Re. 

X  31 

III.  Sh. 

Eg. 

II  59 

L* 

Sh. 

Eg. 

2  50 

I. 

Oc. 

Dis. 

10  15 

II.*  Tr. 

In. 

15  57 

III. 

Oc. 

Dis. 

5  37  25 

I. 

Ec. 

Re. 

10  34 

II.*  Sh. 

In. 

19  35  15 

III. 

Ec. 

Re. 

28  0  0 

I. 

Tr. 

In. 

12  53 

II.*  Tr. 

Eg. 

1«  I  37 

II. 

Tr. 

In. 

0  37 

L 

Sh. 

In. 

13  14 

II.*  Sh. 

Eg. 

2  25 

II. 

Sh. 

In. 

2  13 

I. 

Tr. 

Eg. 

16  2 

I.  Oc. 

Dis. 

4  15 

II. 

Tr. 

Eg. 

a  51 

I. 

Sh. 

Eg. 

18  23  19 

I.  Ec. 

Re. 

5  5 

II. 

Sh. 

E?- 

847 

III.* 

Tr. 

In. 

8  13  II 

I.*  Tr. 

In. 

6  38 

I. 

Oc. 

Dis. 

10  48 

III.* 

Tr. 

Eg. 

13  22 

I.*  Sh. 

In. 

9  14  33 

I.* 

Ec. 

Re. 

II  16 

Ill* 

Sh. 

In. 

15  24 

I.*  Tr. 

Eg. 

19  3  48 

I. 

Tr. 

In. 

13  30 

III.* 

Sh. 

Eg. 

15  35 

I.*  Sh. 

Eg. 

4  14 

I. 

Sh. 

In. 

17  0 

II. 

Tr. 

In. 

9  4  28 

II.  Oc. 

Dis. 

6  I 

I. 

Tr. 

Eg. 

18  17 

II. 

Sh. 

In. 

7  29  36 

II.  Ec. 

Re. 

6  27 

I. 

Sh. 

Eg. 

19  40 

II. 

Tr. 

Eg. 

10  28 

I.*  Oc. 

Dis. 

19  51 

II. 

Oc. 

Dis. 

20  57 

II. 

Sh. 

Ej. 
Dis. 

12  51  49 

I.*  Ec. 

Re. 

23  24  24 

II. 

Ec. 

Re. 

21  16 

I. 

Oc 

10  7  37 

I.  Tr. 

In. 

20  I  5 

I. 

Oc. 

Dis. 

29  0  6  3 

I. 

Ec. 

Re. 

7  50 

I.  Sh. 

In. 

3  43  6 

I. 

Ec. 

Re. 

18  26 

I. 

Tr. 

In. 

9  50 

I.*  Tr. 

Eg. 

22  14 

I. 

Tr. 

In. 

19  6 

1. 

Sh. 

In. 

10  4 

I.*  Sh. 

Eg. 

22  42 

I. 

Sh. 

In. 

20  39 

I. 

Tr. 

Eg. 

12  39 

III.*  Oc. 

Dis. 

21  0  27 

I. 

Tr. 

Eg. 

21  20 

I. 

Sh. 

Eg. 

15  35  4 

III.  Ec. 

Re. 

0  56 

I. 

Sh. 

Eg. 

80  II  19 

II.* 

Oc. 

Dis. 

23  22 

II.  Tr. 

In. 

5  25 

III. 

Tr. 

In. 

15  20  4Z 

II. 

Ec 

Re. 

23  51 

II.  Sh. 

In. 

7  17 

III. 

Sh. 

In. 

15  42 

I. 

Oc 

Dis. 

11  2  0 

II.  Tr. 

Eg. 

7  25 

III. 

Tr. 

Eg. 

18  34  38 

I. 

Ec 

Re. 

2  31 

II.  Sh. 

Eg. 

NoTB.— In.  denotes  ingress ;  Eg.,  egress;  Dis.,  disappearance;  Re.,  reappearance ;  Be,  eclipse. 

Oc.  denotes  occultation ;  Tr.,  transit  of  the  satellite ;  Sh.*  transit  of  the  shadow ;  *  Visible  at  WMhlngtoo. 
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WASHINGTON  MEAN  TIME. 


JUNE. 


Phases  of  the  Eclipses  of  the  Satellites  for  an  Inverting  Telescope. 


I. 


III. 


e 


r 


II. 


r 


IV.  No  Eclipse. 


i|Oi' 


Configurations  at  ii^  jo^  for  an  Inverting  Telescope. 


East. 


4* 


3* 


•2 


o 


2 

•4 

•3                      O  -I 

•2 

3 

•4 

I-       O 

2* 

-3« 

4 

•4 

2-                   O 

•I 

•3 

5 

I-  M'a    O 

3* 

o 


?3'        '2 


7|02' 


3-    •!       O 


'4 


8 

3"               '2                    O    I* 

•4 

9 

•3                       O        -2 

•4 

'!• 

lO 

•s 

I-       Q                    2- 

4- 

II 

2*                 O           'I               '3 

4- 

12 

I-  -2         O 

3-4- 

13 

O      i-J:-2 

14 

?.   4-    02- 

15 

3'   4*     '2                     O     I' 

i6 


4* 


•3 


•lO      '2 


I7IO1 


4' 


•3  O 


2* 


18 

•4 

2' 

0       -I            -3 

19 

•4 

1- 

0 

•3 

20 

•4 

0            -I   t 

21 

•4 

•I    3- 

0  2- 

22 

3* 

2' 

•4 

0         ^• 

23 


•3 


•I  o 


•4 


24lOi* 


•3      O 


2* 


•4 


25 

2' 

o-i 

•3 

•4 

26 

•2     I- 

0 

•3 

•4 

27 

0 

•I   -2     3' 

4- 

28 

I-        3'0       2' 

4- 

29 

3- 

2-                         0            !• 

4- 

30 

•3 

•I       0     4- 

-2« 

I9I2- 


.40 
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WASHINGTON  MEAN  TIME. 


JULY. 


d  h  m  8 

d  h  m  8 

d  h  m  8 

I  12  53 

!.♦  Tr. 

In. 

11  9  26  20 

I.« 

Ec. 

Re. 

31  23  13  26 

II. 

Ec. 

Re. 

13  35 

L*  Sh. 

In. 

la  3  34 

I. 

Tr. 

In. 

83  0  x8  16 

I. 

Ec. 

Re. 

15  6 

I.  Tr. 

Eg. 

4  27 

I. 

Sh. 

In. 

18  17 

I. 

Tr. 

In. 

15  48 

I.  Sh. 

Eg. 

5  47 

I. 

Tr. 

Eg. 

19  20 

I. 

Sh. 

In. 

22  39 

III.  Oc. 

Dis. 

641 

I. 

Sh. 

Eg. 

20  30 

I. 

Tr. 

Eg. 

2  0  42 

III.  Oc. 

Re. 

15  39 

III. 

Tr. 

In. 

21  34 

I. 

Sh. 

Eg. 

I  3a  14 

III.  Ec. 

DU. 

17  45 

III. 

Tr. 

Eg. 

33  9  8 

III.* 

Oc. 

Dis. 

3  34  40 

III.  Ec. 

Re. 

19  15 

III. 

Sh. 

In. 

II  17 

III.* 

Oc. 

Re. 

6  9 

U.  Tr. 

In. 

21  31 

III. 

Sh. 

Eg. 

13  II 

II. 

Tr. 

In. 

7  34 

II.  Sh. 

In. 

2X  38 

II. 

Tr. 

In. 

13  27  37 

III. 

Ec. 

Dis. 

8  48 

II.»  Tr. 

Eg. 

23  26 

II. 

Sh. 

In. 

15  18 

II. 

Sh. 

In. 

10  9 

!.♦  Oc. 

Dis. 

13  0  18 

II. 

Tr. 

Eg. 

15  32 

I. 

Oc. 

Dis. 

xo  15 

II.*  Sh. 

Eg. 

0  49 

I. 

Oc. 

Dis. 

15  34  5 

III. 

Ec, 

Re. 

13  3  15 

I.*  Ec. 

Re. 

2  6 

II. 

Sh. 

Eg. 

15  51 

II. 

Tr. 

Eg. 

8  7  20 

I.  Tr. 

In. 

3  55  I 

I. 

Kc. 

Re. 

17  58 

II. 

Sh. 

Eg. 

8  3 

I.»  Sh. 

In. 

22  I 

I. 

Tr. 

In. 

18  46  56 

I. 

Ec. 

Re. 

9  33 

I.*  Tr. 

Eg. 

22  56 

I. 

Sh. 

In. 

34  12  45 

I. 

Tr. 

In. 

xo  17 

I.*  Sh. 

Eg. 

14  0  14 

I. 

Tr. 

Eg. 

X3  49 

I. 

Sh. 

In. 

4  0  29 

II.  Oc. 

Dis. 

I  10 

I. 

Sh. 

Eg. 

14  58 

I. 

Tr. 

Eg. 

4  36 

I.  Oc. 

Dis. 

16   2 

II. 

Oc. 

Dis. 

16  3 

I. 

Sh. 

Eg. 

4  38  51 

II.  Ec. 

Re. 

19  x6 

I. 

Oc. 

Dis. 

36  7  39 

II. 

Oc. 

Dis. 

7  31  50 

I.  Ec. 

Re. 

20  35  42 

II. 

Ec. 

Re. 

9  59 

L* 

Oc, 

Dis. 

6  X  46 

I.  Tr. 

In. 

22  23  39 

I. 

Ec. 

Re. 

12  31  46 

II. 

Ec. 

Re. 

2  32 

I.  Sh. 

In. 

16  16  28 

I. 

Tr. 

In. 

13  15  34 

I. 

Ec, 

Re. 

4  0 

I.  Tr. 

Eg. 

17  25 

I. 

Sh. 

In. 

36  7  12 

I. 

Tr. 

In. 

4  46 

I.  Sh. 

Eg. 

x8  41 

I. 

Tr. 

Eg. 

8  18 

I.* 

Sh. 

In. 

X2  XI 

III.*  Tr. 

In. 

19  39 

I. 

Sh. 

Eg. 

9  25 

I.* 

Tr. 

Eg. 

14  X4 

III.  Tr. 

Eg. 

16  5  33 

III. 

Oc. 

Dis. 

10  32 

I.* 

Sh. 

Eg. 

15  15 

III.  Sh. 

In. 

7  40 

III. 

Oc. 

Re. 

22  48 

III. 

Tr. 

In. 

17  30 

III.  Sh. 

Eg. 

9  28  46 

|II1.* 

Ec. 

Dis. 

37  0  58 

III. 

Tr. 

Eg. 

19  18 

II.  Tr. 

In. 

xo  48 

11* 

Tr. 

In. 

2  23 

II. 

Tr. 

In. 

20  5x 

II.  Sh. 

In. 

"  33  53 

III.* 

Ec. 

Re. 

3  13 

III. 

Sh. 

In. 

21  58 

II.  Tr. 

Ej. 

12  43 

II.* 

Sh. 

In. 

4  26 

I. 

Oc. 

Dis. 

23  2 

I.  Oc. 

Dis. 

13  28 

II. 

Tr. 

E^. 

4  35 

II. 

Sh. 

In. 

23  32 

II.  Sh. 

Eg. 

13  43 

I. 

Oc. 

Dis. 

5  4 

II. 

Tr. 

Eg. 

6  2  0  30 

I.  Ec. 

Re. 

15  24 

II. 

Sh. 

Eg. 

5  32 

III. 

Sh. 

Eg. 

20  13 

I.  Tr. 

In. 

16  52  x8 

I. 

Ec. 

Re. 

7  16 

II. 

Sh. 

Eg. 

2Z   X 

I.  Sh. 

In. 

17  xo  55 

I.* 

Tr. 

In. 

7  44  x6 

I. 

Ec, 

Re. 

22  26 

I.  Tr. 

Eg. 

XX  54 

I.* 

Sh. 

In. 

88  X  40 

I. 

Tr. 

In. 

23  15 

I.  Sh. 

H 

13  9 

I. 

Tr. 

Eg. 

2  46 

I. 

Sh. 

In. 

T  13  40 

II.  Oc. 

Dis. 

14  8 

I. 

Sh. 

Eg. 

3  53 

I. 

Tr. 

Eg. 

17  29 

I.  Oc. 

Dis. 

18  5  13 

II. 

Oc. 

Dis. 

5  0 

I. 

Sh. 

Eg. 

17  58  7 

II.  Ec. 

Re. 

8  xo 

I* 

Oc. 

Dis. 

20  54 

II. 

Oc 

Dis. 

20  29  6 

I.  Ec. 

Re. 

9  54  0 

II.* 

Ec. 

Re. 

22  54 

I. 

Oc. 

Dis. 

8  X4  40 

I.  Tr. 

In. 

XX  20  55 

I.* 

Ec. 

Re. 

39  I  51  15 

II. 

Ec. 

Re. 

15  30 

I.  Sh. 

In. 

19  5  22 

I. 

Tr. 

In. 

2  12  57 

I. 

Ec. 

Re. 

16  53 

I.  Tr. 

Eg. 

6  22 

I. 

Sh. 

In. 

20  7 

I. 

Tr. 

In. 

17  44 

I.  Sh. 

Eg. 

7  36 

I. 

Tr. 

Eg. 

21  15 

I. 

Sh. 

In. 

924 

III.  Oc. 

Dis. 

8  36 

I.* 

Sh. 

Eg. 

22  21 

I. 

Tr. 

Eg. 

4  9 

III.  Oc. 

Re. 

19  II 

III. 

Tr. 

In. 

23  29 

L 

Sh. 

Eg. 

5  30  26 

III.  Ec. 

Dis. 

2X  19 

III. 

Tr. 

Eg. 

30  12  46 

III. 

Oc. 

Dis. 

7  34  13 

III.  Ec. 

Re. 

23  14 

III. 

Sh. 

In. 

14  57 

III. 

Oc. 

Re. 

8  28 

11*  Tr. 

In. 

23  59 

II. 

Tr. 

In. 

15  36 

II. 

Tr. 

In. 

10  8 

II.*  Sh. 

In. 

ao  I  31 

III. 

Sh. 

Eg. 

17  22 

I. 

Oc. 

Dis. 

II  8 

II.*  Tr. 

Eg. 

2  0 

11. 

Sh. 

In. 

17  26  28 

III. 

Ec. 

Dis. 

XI  56 

I.*  Oc. 

Dis. 

2  37 

I. 

Oc. 

Dis. 

17  52 

II. 

Sh. 

In. 

12  49 

II.*  Sh. 

Eg. 

2  40 

II. 

Tr. 

Eg. 

18  16 

II. 

Tr. 

Eg. 

14  57  44 

I.  Ec. 

Re. 

4  41 

II. 

Sh. 

Eg. 

19  34  15 

III. 

Ec. 

rI. 

10  9  7 

I*  Tr. 

In. 

5  49  37 

I. 

Ec. 

Re. 

20  33 

II. 

Sh. 

Eg. 

9  58 

I.*  Sh. 

In. 

23  50 

I. 

Tr. 

In. 

20  41  37 

I. 

Ec. 

Re. 

XI  20 

I.*  Tr. 

Eg. 

21  0  51 

I. 

Sh. 

In. 

31  14  35 

I. 

Tr. 

In. 

12  12 

I.*  Sh. 

Eg. 

2  3 

I. 

Tr. 

Eg. 

15  44 

I. 

Sh. 

In. 

11   2  50 

II.  Oc. 

Dis. 

3  5 

I. 

Sh. 

Eg. 

16  49 

I. 

Tr. 

Eg. 

6  22 

I.  Oc. 

Dis. 

18  26 

II. 

Oc. 

Dis. 

17  58 

I. 

Sh. 

Eg. 

7  16  21 

II.  Ec. 

Re. 

21  5 

I. 

Oc. 

Dis. 

NoTS.— In.  denotes  ingress ;  Eg.,  egress ;  Dis.,  disappearance ;  Re.,  reappearance ;  Ec,  eclipse. 

Oc.  denotes  occultation;  Tr.,  transit  of  the  satellite ;  Sh.,  transit  of  the  shadow;  *  Visible  at  Washington. 
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WASHINGTON  MEAN  TIME. 


JULY. 


Phases  of  the  Eclipses  of  the  Satellites  for  an  Inverting  Telescope, 


I. 


r 


III. 


r 


11. 


r 
* 


IV.  No  Eclipse. 


8 


Configurations  at  lo^  jo^  for  an  Inverting  Telescope, 


West. 

East. 

I 

4- 
•8 

o  I- 

2* 

2| 

4- 

2-     O 

•3 

'!• 

3 

4- 

•2 

I-O 

•3 

4* 


O  *I    "2 


3' 


5 

'4 

I-            03' 

2' 

6 

•4 

3*  2-                  O 

•I 

7 

•4    -3                          -I     -2     0 

•3*4 


o    I- 


•2 


9|02' 


•lO     '4 '3 


lolQi' 


26  j 

27_ 

28^ 

!i. 
30^ 

31 


O 


•4-3 


II 

0     "I  '2                        3* 

•4 

12 

!• 

0     3-      2- 

•4 

13 

3* 

2' 

0       -I 

4' 

14 

3- 

•1*2 

0 

4- 

15 

•3 

0              I*            '2 

4' 

16 

•I 

0                             4. 

•3# 

17 

•2 

?'•                         -3 

18 

4* 

0     '2                       3* 

-i# 

19 

4' 

I* 

0      y  2- 

20 

4* 

3*2' 

0      -I 

21 

4' 

3- 

•2 
1- 

0 

22 

•4 

•3 

0             !•        *2 

23 

•4 

•I 

0    2- 

'im 

24 

•4 

2* 

0   I-                      -3 

• 

•4       O 

I-  o 

3'2-         O        'I 


3* 


*  2 
s-  2 


•4 


3' 


•21' 


O^ 

o 


•4 


I  '2 


2' 


•I      '30       2- 

o    I- 


4" 


4* 


'lS*2 
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AUGUST. 


d  h  m  8 

d  h  m  8 

d  h  m  8 

1  lo  8 

II.* 

Oc. 

Dis. 

11  8  51 

I.* 

Sh. 

Ej. 

31  21  30 

I. 

Sh. 

In. 

II  49 

!.♦ 

Oc. 

Dis. 

la  I  55 

II. 

Oc. 

Dis. 

22  27 

I. 

Tr. 

Eg. 

15  9  37 

II. 

Ec. 

Re. 

2  36 

I. 

Oc. 

Dis. 

23  45 

I. 

Sh. 

Eg. 

15  10  17 

I. 

Ec. 

Re. 

6  2  28 

I. 

Ec. 

Re. 

33  17  26 

I. 

Oc. 

Dis. 

A  9  3 

!.♦ 

Tr. 

In. 

7  7  5 

II. 

Ec. 

Re. 

17  46 

II. 

Oc. 

Dis. 

10  13 

!.♦ 

Sh. 

In. 

23  51 

I. 

Tr. 

In. 

20  54  41 

I. 

Ec. 

Re. 

II  16 

I.* 

Tr. 

Eg. 

18  I  6 

I. 

Sh. 

In. 

23  3  29 

II. 

Ec. 

Re. 

12  27 

I. 

Sh. 

Eg. 

2  5 

I. 

Tr. 

Eg. 

38  14  42 

I. 

Tr. 

In. 

8  2  28 

III. 

Tr. 

In. 

3  20 

I. 

Sh. 

Eg. 

15  59 

I. 

Sh. 

In. 

4  41 

III. 

Tr. 

Eg. 

20  17 

III. 

Oc 

Dis. 

16  56 

I. 

Tr. 

Eg. 

4  49 

II. 

Tr. 

In. 

20  33 

II. 

Tr. 

In. 

18  13 

I. 

Sh. 

Eg. 

6  17 

I. 

Oc. 

Dis. 

21  4 

I. 

Oc. 

Dis. 

34  II  54 

I. 

Oc. 

Dis. 

7  9 

II. 

Sh. 

In. 

22  33 

III. 

Oc. 

Re. 

12  21 

II. 

Tr. 

In. 

7  12 

III. 

Sh. 

In. 

23  2 

II. 

Sh. 

In. 

13  58 

III. 

Tr. 

In. 

7  30 

II. 

Tr. 

Eg. 

23  14 

II. 

Tr. 

Eg. 

14  54 

II. 

Sh. 

In. 

9  32 

III.* 

Sh. 

Eg. 

14  0  31  10 

I. 

Ec. 

Re. 

15  2 

II. 

Tr. 

Eg. 

9  39  0 

I.* 

Ec. 

Re. 

I  24  49 

III. 

Ec. 

Dis. 

15  23  25 

I. 

Ec. 

Re. 

9  51 

II* 

Sh. 

Eg. 

I  43 

II. 

Sh. 

Eg. 

16  17 

III. 

Tr. 

Eg. 

4  3  31 

I. 

Tr. 

In. 

3  35  18 

III. 

Ec, 

Re. 

17  35 

II. 

Sh. 

Eg. 

4  42 

I. 

Sh. 

In. 

18  20 

I. 

Tr. 

In. 

19  10 

III. 

Sh. 

In. 

5  44 

I. 

Tr. 

Eg. 

19  35 

I. 

Sh. 

In. 

21  34 

III. 

Sh. 

Eg. 

6  56 

I. 

Sh. 

Eg. 

20  33 

I. 

Tr. 

Eg. 

36  9  II 

I.* 

Tr. 

In. 

23  23 

II. 

Oc. 

Dis. 

21  49 

I. 

Sh. 

Eg. 

10  28 

I. 

Sh. 

In. 

5  0  45 

I. 

Oc. 

Dis. 

15  15  II 

II. 

Oc. 

Dis. 

II  25 

I. 

Tr. 

Eg. 

4  7  41 

I. 

Ec. 

Re. 

15  32 

I. 

Oc. 

Dis. 

12  42 

I. 

Sh. 

Eg. 

4  29  9 

II. 

Ec. 

Re. 

18  59  51 

I. 

Ec. 

Re. 

36  6  23 

I. 

Oc. 

Dis. 

21  59 

I. 

Tr. 

In. 

20  25  31 

II. 

Ec. 

Re. 

7  5* 

II. 

Oc. 

Dis. 

23  10 

I. 

Sh. 

In. 

16  12  48 

I. 

Tr. 

In. 

9  52  8 

I.* 

Ec. 

Re. 

6  0  12 

I. 

Tr. 

Eg. 

14  4 

I. 

Sh. 

In. 

12  23  0 

II. 

Ec. 

Re. 

I  25 

I. 

Sh. 

Eg. 

15  2 

I. 

Tr. 

Eg. 

37  3  40 

I. 

Tr. 

In. 

16  29 

III. 

Oc. 

Dis. 

16  18 

I. 

Sh. 

Eg. 

4  57 

I. 

Sh. 

In. 

18  4 

II. 

Tr. 

In. 

17  948 

II.* 

Tr. 

In. 

5  54 

I. 

Tr. 

Eg. 

18  43 

III. 

Oc. 

Re. 

10  I 

I.* 

Oc. 

Dis. 

7  II 

I.* 

Sh. 

Eg. 

19  12 

I. 

Oc. 

Dis. 

10  4 

III.* 

Tr. 

In. 

38  0  52 

I. 

Oc. 

Dis. 

20  27 

II. 

Sh. 

In. 

12  19 

II. 

Sh. 

In. 

I  38 

II. 

Tr. 

In. 

20  44 

II. 

Tr. 

Eg. 

12  21 

III. 

Tr. 

Eg. 

4  4 

III. 

Oc. 

Dis. 

21  25  56 

III. 

Ec. 

Dis. 

12  30 

II. 

Tr. 

Eg. 

4  II 

II. 

Sh. 

In. 

22  36  22 

I. 

Ec. 

Re. 

13  28  34 

I. 

Ec. 

Re. 

4  19 

II. 

Tr. 

Eg. 

23  8 

II. 

Sh. 

Eg. 

15  0 

II. 

Sh. 

Eg. 

4  20  50 

I. 

Ec. 

Re. 

23  35  4 

III. 

Ec. 

Re. 

15  10 

III. 

Sh. 

In. 

6  24 

III. 

Oc. 

Re. 

T  16  27 

I. 

Tr. 

In. 

17  33 

III. 

Sh. 

Eg. 

6  53 

II. 

Sh. 

Eg. 

17  39 

I. 

Sh. 

In. 

18  7  16 

I. 

Tr. 

In. 

9  22  21 

III.« 

Ec. 

Dis. 

18  41 

I. 

Tr. 

Eg. 

8  32 

I.* 

Sh. 

In. 

II  35  32 

III. 

Ec. 

Re. 

19  54 

I. 

Sh. 

E9. 

9  30 

I.* 

Tr. 

Eg. 

22  8 

I. 

Tr. 

In. 

S   12  38 

II. 

Oc. 

Dis. 

10  47 

I. 

Sh. 

Eg. 

23  26 

I. 

Sh. 

In. 

13  40 

I. 

Oc. 

Dis. 

19  4  29 

II. 

Oc. 

Dis. 

39  0  22 

I. 

Tr. 

Eg. 

17  5  2 

I. 

Ec. 

Re. 

4  29 

I. 

Oc. 

Dis. 

I  40 

I. 

Sh. 

Eg. 

17  47  33 

II. 

Ec. 

Re. 

7  57  17 

I.* 

Ec. 

Re. 

19  20 

I. 

Oc. 

Dis. 

9  10  55 

I.* 

Tr. 

In. 

9  45  3 

II.* 

Ec. 

Re. 

20  23 

11. 

Oc. 

Dis. 

12  8 

I. 

Sh. 

In. 

30  I  45 

I. 

Tr. 
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Eg. 

17  12 

III. 

Tr. 

Eg. 

9  16 

III. 

Oc. 

Du. 

16  54 

II. 

Sh. 

Eg. 

19  6 

III. 

Sh. 

In. 

II  48 

III. 

Oc. 

Re. 

28  2  55 

I. 

Tr. 

In. 

20  55 

I. 

Tr. 

In. 

"  55 

I. 

Tr. 

In. 

3  44 

III. 

Tr. 

In. 

21  37 

III. 

Sh. 

Eg. 

12  52 

I. 

Sh. 

In. 

3  45 

I. 

Sh. 

In. 

22  0 

I. 

Sh. 

In. 

13  15  25 

III. 

Ec. 

Dis. 

5  10 

I. 

Tr. 

Eg. 

23  10 

I. 

Tr. 

Eg. 

14  10 

I. 

Tr. 

Eg. 

6  0 

I.* 

Sh. 

Eg. 

T  0  15 

I. 

Sh. 

Eg. 

15  7 

I. 

Sh. 

Eg. 

6  18 

III.* 

Tr. 

Eg. 

18  5 

I. 

Oc. 

Dis. 

15  38  0 

III. 

Kc. 

Re. 

7  4 

III. 

Sh. 

In. 

21  21  26 

I. 

Ec. 

Re. 

18  9  4 

I. 

Oc. 

Dis. 

9  39 

III. 

Sh. 

Ef. 
Dis. 

23  18 

II. 

Oc. 

Dis. 

12  13  40 

I. 

Ec. 

Re. 

29  0  4 

I. 

Oc. 

8  4  8  59 

II. 

Ec. 

Re. 

15  28 

II. 

Oc. 

Dis. 

3  5  54 

I. 

Ec. 

Re. 

15  25 

I. 

Tr. 

In. 

20  4  19 

II. 

Ec. 

Re. 

7  41 

II. 

Oc. 

Dis. 

16  29 

I. 

Sh. 

In. 

19  6  25 

I.* 

Tr. 

In. 

"  59  55 

II. 

Ec. 

Re. 

17  40 

I. 

Tr. 

Eg. 

7  21 

I. 

Sh. 

In. 

21  26 

I. 

Tr. 

In. 

18  43 

I. 

Sh. 

Eg. 

8  40 

I. 

Tr. 

Eg. 

22  14 

I. 

Sh. 

In. 

9  12  35 

I. 

Oc. 

Dis. 

9  36 

I. 

Sh. 

Eg. 

23  41 

I. 

Tr. 

Eg. 

15  50  7 

I. 

Ec. 

Re. 

ao  3  34 

I. 

Oc. 

Dis. 

80  0  29 

I. 

Sh. 

Eg. 

17  36 

II. 

Tr. 

In. 

6  42  22 

I.* 

Ec. 

Re. 

iC  35 

I. 

Oc, 

Dis. 

19  42 

II. 

Sh. 

In. 

9  44 

II. 

Tr. 

In. 

21  34  34 

I. 

Ec. 

Re. 

20  19 

II. 

Tr. 

Eg. 

"  35 

II. 

Sh. 

In. 

31  I  54 

II. 

Tr. 

In. 

22  24 

II. 

Sh. 

E^. 
Dis. 

12  27 

II. 

Tr. 

Eg. 

3  28 

II. 

Sh. 

In. 

10  4  58 

III. 

Oc. 

14  18 

II. 

Sh. 

Eg. 

4  38 

II. 

Tr. 

Eg. 

7  28 

III.* 

Oc. 

Re. 

23  22 

III. 

Tr. 

In. 

6  12 

II.« 

'  Sh. 

Eg. 

9  16  48 

III. 

Ec. 

Dis. 

21  0  55 

I. 

Tr. 

In. 

15  56 

I. 

Tr. 

In. 

9  55 

I, 

Tr. 

In. 

I  50 

I. 

Sh. 

In. 

16  42 

I. 

Sh. 

In. 

10  57 

I. 

Sh. 

In. 

X  54 

III. 

Tr. 

Eg. 

18  0 

III. 

Oc. 

Dis. 

"  38  3 

III. 

Ec. 

Re. 

3  5 

Ill, 

Sh. 

In. 

18  II 

I. 

Tr. 

Eg. 

12  10 

I. 

Tr. 

Eg. 

3  10 

I. 

Tr. 

Eg. 

18  57 

I. 

Sh. 

Eg. 

13  12 

I. 

Sh. 

Eg. 

4  5 

I. 

Sh. 

Eg. 

20  35 

III. 

Oc. 

Re. 

11  7  4 

I.* 

Oc. 

Dis. 

5  39 

III. 

Sh. 

Eg. 

21  13  II 

III. 

Ec. 

Dis. 

10  18  50 

I. 

Ec. 

Re. 

22  4 

I. 

Oc. 

Dis. 

23  38  26 

III. 

Ec. 

Re. 

NoTS.— In.  dene 

>tes  ingress ; 

Eg.,«Kr< 

989 ;  Dis.,  disappei 

Arance 

L^?i\ 

reappoa 

ranee ;  Be,  eclips 

e. 

■«« 1-  f 

Oo.  denotes  occulution ;  It.,  transit  of  the  satellite ;  Sh.,  transit  of  the  shadow ;  *  visible  at  Washington. 
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WASHINGTON  MEAN  TIME. 


OCTOBER. 


Phases  of  the  Eclipses  of  the  Satellites  for  an  Inverting  Telescope. 


I. 


r 


III. 


d 


r 


II. 


r 


IV.  No  Eclipse. 


Configurations  at  6^  jo™  for  an  Inverting  Telescope. 


m 

& 

West 

East 

I 

3- 

o 

4x- 

2 

'3 

•I    o 

2' 

•4 

3 

2' 

Oi- 

•4 

'3% 

4 

•2     O 

•3 

•4 

-!• 

5 

1-    0 

•2 

3- 

4' 

6  Qa- 

O 

•X 

s- 

4" 

7 

•23'  !• 

0 

4* 

8 

3' 

0 

•21'        4' 

9 

•3                'I 

4-0 

2* 

10 

4' 

2* 

0 

I" 

•3« 

II 

4* 

•2 

•lO 

•3 

I2iOl" 

r 

0 

•2             3" 

13 

4* 

02' 

•I     3- 

14 

•4 

•2  .?• 

0 

15 

•4 

3' 

0 

•I 

'2« 

16 

•s 

'I 

0 

2" 

17 

2' 

•4-30 

!• 

18 

•2 

•I  0 

•4      '3 

19  Oi 


o 


•2 


20 

0       2- 

3* 

•4 

'!• 

21 

2* 

1- 
S- 

0 

*4 

22 

3' 

0 

•I 

4* 

'2« 

23 

•3 

I-                 0 

2* 

4* 

24 

?          0 

!• 

4* 

25 

•2        -I          0 

4* '3 

26 

4-  0   I- 

•2 

•3 

27 

4* 

0 

2-               3- 

•!• 

28 

4* 

2* 

I-3-0 

29 

4* 

3- 

•2O 

•I 

30 

4' 

•3 

I-           0 

2* 

31 

•4 

•3         2-    0 

I* 

[Eph  12] 


634 


JUPITER'S  SATELLITES,  1912. 


WASHINGTON  MEAN  TIME. 


NOVEMBER. 


d  h  m  8 

d  h  m  s 

d  h  m  8 

1  13  5 

I. 

Oc. 

Dis. 

7  20  52 

I. 

Sh. 

Eg. 

14  10  15 

II. 

Tr. 

Eg. 

i6  3  i6 

I. 

Ec. 

Re. 

22  25 

III. 

Oc. 

Dis. 

II  23 

II. 

Sh. 

Eg. 

21   5 

II. 

Oc. 

Dis. 

8  I  I 

III. 

Oc. 

Re. 

19  58 

I. 

Tr. 

In. 

a  I  17  56 

II. 

Ec. 

Re. 

I  12  6 

III. 

Ec. 

Dis. 

20  32 

I. 

Sh. 

In. 

10  26 

I. 

Tr. 

In. 

3  38  41 

III. 

Ec. 

Re. 

22  13 

I. 

Tr. 

Eg. 

II  II 

I. 

Sh. 

In. 

15  6 

I. 

Oc. 

Dis. 

22  47 

I. 

Sh. 

E?. 
Dw. 

12  41 

I. 

Tr. 

Eg. 

17  58  I 

I. 

Ec. 

Re. 

15  2  51 

III. 

Oc. 

13  26 

I. 

Sh. 

Eg. 

23  54 

II. 

Oc. 

Dis. 

7  39  25 

III. 

Ec. 

Re. 

8  7  35 

I. 

Oc. 

Dis. 

»  3  54  26 

II. 

Ec. 

Re. 

17  7 

I. 

Oc. 

Dis. 

10  31  55 

I. 

Ec. 

Re. 

12  27 

I. 

Tr. 

In. 

19  52  43 

I. 

Ec. 

Re. 

15  18 

II. 

Tr. 

In. 

13  6 

I. 

Sh. 

In. 

16  2  44 

II. 

Oc. 

Dis. 

16  46 

II. 

Sh. 

In. 

14  42 

I. 

Tr. 

Eg. 

6  30  42 

II. 

Ec. 

Re. 

18  2 

II. 

Tr. 

Eg. 

15  21 

I. 

Sh. 

Eg. 

14  29 

I. 

Tr. 

In. 

19  29 

II. 

Sh. 

Eg. 

10  9  36 

I. 

Oc. 

Dis. 

15  0 

I. 

Sh. 

In. 

4  4  56 

I. 

Tr. 

In. 

12  26  39 

I. 

Ec. 

Re. 

16  44 

I. 

Tr. 

Eg. 

5  40 

I.* 

Sh. 

In. 

18  7 

II. 

Tr. 

In. 

17  16 

I. 

Sh. 

Eg. 

7  12 

I. 

Tr. 

Eg. 

19  22 

II. 

Sh. 

In. 

17  II  37 

I. 

Oc. 

Dis. 

7  55 

I. 

Sh. 

Eg. 

20  50 

II. 

Tr. 

Eg. 

14  21  21 

I. 

Ec. 

Re. 

8  8 

III. 

Tr. 

In. 

22   5 

II. 

Sh. 

Eg. 

20  56 

II. 

Tr. 

In. 

10  44 

III. 

Tr. 

Eg. 

11  6  58 

I. 

Tr. 

In. 

21  58 

II. 

Sh. 

In. 

IX  3 

III. 

Sh. 

In. 

7  35 

I. 

Sh. 

In. 

23  40 

11. 

Tr. 

Eg. 

13  40 

III. 

Sh. 

Eg. 

9  13 

I. 

Tr. 

Eg. 

18  0  41 

II. 

Sh. 

Eg. 

5  2  5 

I. 

Oc. 

Dis. 

9  50 

I. 

Sh. 

Eg. 

8  59 

I. 

Tr. 

In. 

5  0  40 

I. 

Ec. 

Re. 

12  33 

III. 

Tr. 

In. 

9  29 

I. 

Sh. 

In. 

10  30 

II. 

Oc. 

Dis. 

15  2 

m. 

Sh. 

In. 

II  14 

I. 

Tr. 

Eg. 

14  36  29 

II. 

Ec. 

Re. 

15  10 

III. 

Tr. 

Eg. 

II  44 

I. 

Sh. 

Eg. 

23  27 

I. 

Tr. 

In. 

17  39 

III. 

Sh. 

E^. 

16  59 

III. 

Tr. 

In. 

«  0  8 

I. 

Sh. 

In. 

13  4  6 

I. 

Oc. 

Dis. 

19  0 

III. 

Sh. 

In. 

I  42 

I. 

Tr. 

Eg. 

6  55  23 

I. 

Ec. 

Re. 

19  38 

III. 

Tr. 

Eg. 

2  24 

I. 

Sh. 

Eg. 

13  19 

II. 

Oc. 

Dis. 

21  39 

III. 

Sh. 

Eg. 

20  36 

I. 

Oc. 

Dis. 

17  12  50 

II. 

Ec. 

Re. 

19  6  8 

I. 

Oc. 

Db. 

23  29  19 

I. 

Ec. 

Re. 

18  I  28 

I. 

Tr. 

In. 

8  50  4 

I. 

Ec. 

Re. 

7  4  42 

II. 

Tr. 

In. 

2  3 

I. 

Sh. 

In. 

16  10 

II. 

Oc. 

Dis. 

6  4 

II.* 

Sh. 

In. 

3  43 

I. 

Tr. 

Eg. 

19  48  58 

II. 

Ec. 

Re. 

7  26 

II. 

Tr. 

Eg. 

4  18 

I. 

Sh. 

Eg. 

SO  3  29 

I. 

Tr. 

In. 

847 

II. 

Sh. 

Eg. 

22  37 

I. 

Oc. 

Dis. 

358 

I. 

Sh. 

In. 

17  57 

I. 

Tr. 

In. 

14  I  24  I 

I. 

Ec. 

Re. 

5  45 

I. 

Tr. 

Eg. 

18  37 

I. 

Sh. 

In. 

7  31 

II. 

Tr. 

In. 

6  13 

I. 

Sh. 

Eg. 

20  12 

I. 

Tr. 

Eg. 

8  40 

II. 

Sh. 

In. 

By  reason  of  the  proximity  of  Jupiter  to  the  Sun  the  phenomena 
of  the  satellites  are  not  given  after  November  20  for  the  remainder 
of  the  year. 


NoTB.— In.  denotes  ingress;  Eg.,  egress;  Dis.,  disappearance;  Re.,  reappearance:  Ec,  eclipse. 

Oc.  denotes  occulution;  Tr.,  transit  of  the  satellite;  Sh.,  transit  of  the  shadow;  *  Visible  at  Washington. 
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WASHINGTON  MEAN  TIME. 


NOVEMBER. 


Phases  of  the  Eclipses  of  the  Satellites  for  an  Inverting  Telescope. 


I. 


r 


III. 


r 


II. 


r 
* 


IV.  No  Eclipse. 


Configurations  at  y^  jo"^  for  an  Inverting  Telescope. 


• 

ce 

West. 

Bast. 

I 

*4 

•2 

•I 

o 

•3 

2 

•4 

o 

•2 
1- 

•3 

3 

.?  o 

2" 

3' 

4  Oi- 

2-                 03'            '4 

5 

3'              '2      O    'I 

•4 

• 

6 

•3 

I-         O                      '2 

*4 

7  02' 

•3                    O            -I 

•4 

19 


•4    '23-         -I  o 


8j 

•2    I" 

0      -3 

4* 

9 

0        •21- 

"3 

4- 

10 

•I 

0                     2* 

3-4' 

II 

2* 

Oi'    3-  4* 

12 

3.        .24. 

0 

-!• 

13 

3*  4* 

I' 

0                         -2 

14 

4" 

•3 

02'     •! 

15 

4* 

2'        I- 

0 

'3« 

16 

•4 

0               I- 

•3 

•2« 

17 

•4 

•I 

0                        2- 

3* 

18 

•4 

2* 

0       I-     3- 

20  Oi* 


3' 


•4 

o 


•2 
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All 
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WASHINGTON  MEAN  TIME  OF  GREATEST  ELONGATION,  ETC. 

In  the  diagram  on  the  preceding  page,  the  points  of  the  orbits  marked  "^"  are 
those  of  the  eastern  elongation,  as  seen  in  an  inverting  telescope.  The  times  of 
these  elongations  may  be  found  from  the  following  tables,  and  the  apparent 
position  of  a  satellite  at  any  other  time  may  be  marked  on  the  diagram  by 
setting  off  on  the  proper  orbit  the  elapsed  interval  in  days  and  hours  since  the 
last  eastern  elongation.  The  orbits  of  the  five  inner  satellites  are  regarded  as 
circular,  and  the  time  of  any  elongation  not  given  in  the  tables  may  be  readily 
found  from  those  given  by  adding  or  subtracting  the  proper  multiple  of  the 
mean  synodic  period.  Mimas  can  be  seen  only  within  a  few  hours  of  each 
elongation,  and  the  time  of  every  elongation  visible  at  Washington  is  given. 
For  the  three  outer  satellites  the  eccentricity  is  taken  into  account,  and  the 
times  both  of  the  elongations  and  of  the  conjunctions  are  given.  The  following 
abbreviations  are  used  in  the  tables: 


E.,    East  Elongation. 
W.,  West  Elongation. 


I.,    Inferior  Conjunction  (north  of  planet). 
S.,    Superior  Conjunction  (south  of  planet.) 


MIMAS. 
Greatest  Elongations  Visible  at  Washington. 


d   h 

:d  h 

d  h 

d  h 

d   h 

d   h 

Jan.  1 1 2.1  W. 

Feb.  5  9.0  W. 

Sept.2713.3E. 

Oct  24  lo.o  W. 

Nov.  17  10.5  E. 

Dec.  10  12.6  W. 

2  10.7  W. 

6  7.6  W. 

28  12.0  E. 

25  8.6  W. 

18  9.1  E. 

II II. 2  W. 

3  93W. 

12  10.7  E. 

29  10.6  E. 

27  17.0  E. 

19  7-7  E. 

12  9-8  W. 

4  7-9  W. 

13  9.3  E. 

30  9.2  E. 

28  15.6  E. 

20  6.3  E. 

13  8.4  W. 

5  6.5  W. 

14  7.9  E. 

Oct  3  16.4  W. 

29  14.2  £. 

21  16.3  W. 

14  7.0  W. 

9  12.3  E. 

15  6.5  E. 

415.1W. 

30  12.8  E. 

22  14.9  W. 

15  5.6  w. 

10  10.9  E. 

•    «   •   • 

5  13.7  W. 

31 11.4  E. 

23 135  w. 

16  15.5  E. 

1 1  9.6  £. 

Sept.  1 15.5  W. 

6  12.3  W. 

Nov.  I  lo.o  E. 

24  12.1  "W. 

17  14. 1  E. 

12  8.2  E. 

2  14.1  W. 

7  10.9  W. 

2  8.6  E. 

25  10.8  W. 

x8  12.7  E. 

13  6.8  E. 

3  12.7  W. 

8  95W. 

3  73E. 

26  9.4  w. 

19  1 1.3  E. 

17  12.6  W. 

4  1 1.4  w. 

II  16.6  E. 

4  17.3  W. 

27  8.0  w. 

20  10.0  E. 

18  1 1.2  W. 

9  15.6  E. 

12  15.2  E. 

5  15.9  w. 

28  6.6  W. 

21  8.6  E. 

19  9.8  W. 

10  14.3  E. 

13  13.8  E. 

6  14.5  W. 

29  16.4  E. 

22  7.2  E. 

20  8.4  W. 

II  12.9  E. 

14  12.4  E. 

7  13.1  W. 

30  15.0  E. 

23  5.8  E. 

21  7.0  W. 

12  11.5E. 

15  ii.oE. 

811.7W. 

Dec.  I  13.7  E. 

24  15.8  W. 

26  XI.5  E. 

17  16.0  W. 

16  9.7  E. 

9  10.3  W. 

2  12.3  E. 

25  14.4  W. 

27  10. 1  E. 

18  14.6  W. 

17  8.3  E. 

10  9.0  w. 

3  10.9  E. 

26  13.0  w. 

28  8.7  E. 

19  13.2  W. 

19  16.9  W. 

II  7.6  w. 

4  95E. 

271 1.6  W. 

29  7.4  E. 

20  1 1.9  w. 

20  15.5  W. 

13  16.0  E. 

5  8.1  E. 

28  10.2  W. 

30  6.0  E. 

21  10.5  W. 

21 14. 1  W. 

14  14.6  E. 

6  6.7  E. 

29  8.8  W. 

Feb.  3  1 1.7  W. 

25i6.i£. 

22  12.7  w. 

15  13.2  E. 

8  15.3  W. 

30  7.4  w. 

4  10.3  w. 

26  14.7  E. 

23  11.4  w. 

1611.8E. 

9  13.9  W. 

31  6.0  W. 

ENCELADUS. 


d   h 

d   h 

d  h 

d  h 

d  h 

d   h 

Jan.  2  7.5  E. 

Jan.  16  0.4  E. 

Jan.  29  17.3  E, 

Feb.  12  10.2  E. 

Feb.  26  3.2  £. 

Aug.  18  5.3  E. 

3  16.4  E. 

17  93E. 

31  2.2  E. 

13  19. 1  E. 

27  12. 1  E. 

19  14.2  E. 

5  1.3  E. 

18  18.2  £. 

Feb.  iii.oE. 

15  4.0  E. 

28  21.0  £. 

20  23.1  E. 

6  10.2  E. 

20  3.1  E. 

2  19.9  E. 

16  12.9  E. 

•   •   •   • 

22  8.0  E. 

7  19. 1  E. 

21  11.9E. 

4  4-8  E. 

17  21.8  £. 

Aug.  10  0.0  £. 

23  16.9  E. 

9  4.0  E. 

22  20.8  E. 

5  137  E. 

19  6.7  E. 

II  8.9  E. 

25  1.8  E. 

ID  12.8  E. 

24  5.7  E. 

6  22.6  E. 

20  15.6  £. 

12  17.8  £. 

26  X0.7  £. 

II  21.7  E. 

25  14.6  E. 

8  7.5  E. 

22  0.5  E. 

14  2.7  E. 

27  19.5  E. 

13  6.6  E. 

26  23.5  E. 

9  16.4  E. 

23  94E. 

15  11.6E. 

29  4.4  E. 

14  15-5  E. 

28  8.4  E. 

II  1.3  £. 

24  18.3  E. 

16  20.4  £. 

30  13.3  E. 

[Bph  is]  . 
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SATELLITES  OF  SATURN,  1912. 


WASHINGTON  MEAN  TIME  OF  GREATEST  ELONGATION. 


ENCELADUS— (  Concluded). 


d  h 

d   h 

d   h 

d  h 

d  h 

d   h 

Aug.  31  22.2  E. 

Sept.2i  11.5E. 

Oct.  12  0.7  E. 

Nov.  I  13.8  E. 

Nov.  22  2.9  E. 

Dec.  12  16,0  E. 

Sept.  2  7.1  E. 

22  20.3  £. 

13  9-5  E. 

2  22.7  E. 

23  1 1.8  E. 

14  0.8  E. 

3  16.0  E. 

24  5.2  E. 

14  18.4  E. 

4  7-5  E. 

24  20.6  E. 

15  97E. 

5  0.9  E. 

25  14.1  £. 

16  3-3  E. 

5  16.4  E. 

26  5.5  E. 

16  18.6  E. 

6  9.7  E. 

26  23.0  E. 

17  12.2  E. 

7  1-3  E. 

27  14.4  E. 

18  3.5  E. 

7  18.6  E. 

28  7.9  E. 

18  21.0  E. 

8  10.2  E. 

28  23.3  E. 

19  12.4  E. 

9  3.5  E. 

29  16.7  E. 

20  5.9  E. 

9  19.0  £. 

30  8.1  E. 

2021.3  £. 

10  12.4  E. 

Oct.  I  1.6  E. 

21  14.8  £. 

II  3.9  E. 

Dec.  1 17.0  E. 

22  6.2  £. 

n  21.3  E. 

2  10.5  E. 

22  23.6  E. 

12  12.8  E. 

3  1-9  E. 

23  15.0  E. 

13  6.2  E. 

3  19.4  E. 

24  8.5  E. 

13  21.6  E. 

4  10.8  E. 

24  23.9  E. 

14  15.0  £. 

5  4-3  E. 

25  17.4  E. 

15  6.5  E. 

5  19.6  £. 

26  8.8  E. 

15  23.9  E. 

6  13.1  E. 

27  2.3  E. 

16  15.4  E. 

7  4-5  E. 

27  17.7  E. 

17  8.8  E. 

7  22.0  E. 

28  ii.i  E. 

18  0.3  E. 

8  13.4  E. 

29  2.6  E. 

18  17.7  E. 

9  6.9  E. 

29  20.0  E. 

19  9.1  E. 

9  22.2  E. 

30  11.4  E. 

20  2.6  E. 

10  15.8  E. 

31  4-9  E. 

20  18.0  E. 

II  7.1  E. 

31  20.3  E. 

TETHYS. 


d  h 

d  h 

d   h 

d  h 

d  h 

d   h 

Jan.  2  0.7  E. 

Feb.  6  21.6  E. 

Aug.  II  21.6  E. 

Sept.i6  18.5  E. 

Oct.  22  15.2  E. 

Nov.  27  1 1. 6  E. 

3  22.0  £. 

8  19.0  E. 

13  18.9  E. 

18  15.8  E. 

24  12.5  E. 

29  8.9  E. 

5I9-3E. 

10  16.3  E. 

15  16.3  £. 

2oi3.i£. 

26  9.7  E. 

Dec.   I  6.2  E. 

7  16.6  £. 

12  13.6  E. 

17  13.6  E. 

22  10.4  E. 

28  7.0  E. 

3  3.5  E. 

9  »3-9  £. 

14  10.9  E. 

19  10.9  E. 

24  7.7  E. 

30  4.3  E. 

5  0.8  E. 

II  11.2E. 

16  8.2  E. 

21  8.2  E. 

26  5.0  E. 

Nov.  I  1.6  E. 

6  22.0  E. 

13  8.5  E. 

18  5.6  E. 

23  5.5  E. 

28  2.3  £. 

2  22.9  E. 

8  19.3  E. 

15  5-8  E. 

20  2.9  E. 

25  2.8  E. 

29  23.6  E. 

4  20.2  £. 

10  16.6  E. 

17  3.2  E. 

22  0.2  £. 

27  0.1  E. 

Oct.  I  20.9  E. 

6  17.5  £. 

12  13.9  E. 

19  0.5  E. 

23  21.6  E. 

28  21.5  E. 

3  18.2  E. 

8  14.8  E. 

14  11.2  E. 

20  21.8  E. 

25  18.9  £. 

30  18.8  E. 

5  15.5  E. 

10  12.0  £. 

16  8.5  E. 

22  19. 1  E. 

27  16.2  E. 

Sept.  1 16. 1  E. 

7  12.8  E. 

12  9.3  £. 

18  5.8  E, 

24  16.4  £. 

29  13.6  E. 

3  13-4  E. 

9  10. 1  E. 

14  6.6  £. 

20  3.1  E. 

26  13.7  E. 

Mar.  2  10.9  E. 

5  10.7  E. 

II  7.4  E. 

16  3.9  £. 

22  0.4  E. 

2811.0E. 

4  8.2  E. 

7  8.0  E. 

13  4-7  E. 

18  1.2  E. 

23  21.7  E. 

30  8.4  E. 

•  •  •  • 

9  5  3E. 

15  2.0  £. 

19  22.5  £. 

25  19.0  E. 

Feb.  I  5.7  E. 

Aug.  6  5.7  E. 

II  2.6  E. 

i6  23.3  E. 

21  19.8  E. 

27  16.3  E. 

3  30 E. 

8  3.0  E. 

12  23.9  E. 

18  20.6  E. 

23  17.0  £. 

29 13.6  E. 

5  0.3  E. 

10  0.3  E. 

14  21.2  E. 

20  17.9  E. 

25  14.3  E. 

31 10.8  E. 

DIONE. 


d  h 

d   h 

d   h 

d  h 

d   h 

d   h 

Jan. 

I  21.9  E. 

Feb.  6  1 1.9  E. 

Aug.  13  12.0  E. 

Sept.i8  2.0  E. 

Oct.  23  15.7  E. 

Nov.  28  5.0  E. 

4  15-5  E. 

9  5-6  E. 

16  5.7  E. 

20  19.7  E. 

26  9.3  E. 

30  22.7  E. 

7  9.2  E. 

II  23.3  £. 

18  23.4  E. 

23  134  E. 

29  3.0  E. 

Dec.   3  16.3  E. 

10  2.9  E. 

14  17.1  E. 

21  17.1  E. 

26  7.1  E. 

31  20.6  E. 

6  lo.o  £. 

12  20.6  E. 

17  10.8  E. 

24  10.8  E. 

29  0.7  E. 

Nov.  J  14.2  E. 

9  3.6  E. 

15  14.3  E. 

20  4.5  E. 

27  4-5  E. 

Oct.  I  18.4  E. 

6  7.9  E. 

II  21.2  £. 

18  8.0  E. 

22  22.2  E. 

29  22.2  E. 

4  12. 1  E. 

9  1-5  E. 

14  14.9  E. 

21  1.7  E. 

25  16.0  E. 

Sept.  I  15.9  E. 

7  5.7  E. 

II  19.2  £. 

17  8  6E. 

23  19.4  E. 

28  9.7  E. 

4  9.6  E. 

9  23.4  E. 

14 12.8  £. 

20  2.2  £. 

26  13. 1  E. 

Mar.  2  3.4  E. 

7  3.3  E. 

12  17.0  E. 

17  6.5  E. 

22  19.9  E. 

29  6.8  E. 

•  ■  •  • 

9  21.0  E. 

15  10.7  E. 

20  0.1  E. 

25  13.5  E. 

Feb 

.  I  0.5  E. 

Aug.  8  0.6  E. 

12  14.7  E. 

18  4.4  E. 

22  17.7  £. 

28  72  E. 

3  18.2  E. 

10  18.3  E. 

15  8.4  E. 

20  22.0  E. 

25  1 1.4  E. 

31  0.8  E. 

[Eph  xa] 
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WASHINGTON  MEAN  TIME  OF  GREATEST  ELONGATION. 


RHEA. 

TITAN. 

HYPERION, 

d     h 

d      h 

d     h 

d      h 

d 

d 

Jan.     4  16.7  E. 

Sept.  27  12.0  E. 

Jan.    4  Z2.8  W. 

Oct.     611.0S. 

Jan. 

31 1- 

Sept. 

ii.oE. 

9    51  E. 

Oct.     2    0.4  E. 

8    9-8  S. 

zo  14.0  E. 

8.Z  W. 

Z5.7  I. 

13  17.5  E- 

6  12.8  E. 

Z2  13.3  E. 

14  15.0 1. 

Z3.8  S. 

21.2  W. 

18   6.0  E. 

XI    i.i  E. 

16  Z5.5  I. 

1811.0W. 

19.3  E. 

27.3  s. 

22  18.4  E. 

15  13  4  E. 

20  11.4  W. 

22    8.8  S. 

24.3  I. 

Oct. 

2.3  E. 

27   6.9  E. 

20    1.8  E. 

24    8.6  S. 

26  11.7E. 

29.3  w. 

7.0 1. 

31  19-3  E. 

24  14.  z  E. 

28  12.2  E. 

30  12.61. 

Feb. 

4.0  S. 

12.5  W. 

Feb.     5    7.8  E. 

29   2.4  E. 

Feb.    z  14.5  I. 

Nov.   3    8.5  W. 

9.5  E. 

z8.6  S. 

920.3  E. 

Nov.    2  14.7  E. 

5  10.6  W. 

7    6.1  S. 

145 1- 

23.6  E. 

14    8.8  E. 

7    3.0  E. 

9    7.8  S. 

zz    9.0  £. 

19.6  W. 

28.3  I. 

18  21.3  E. 

iz  15.3  E. 

Z3  IZ.6E. 

15  lO.O  I. 

25.3  s. 

Nov. 

2.8  W. 

23   9.8  E. 

16    3.6  E. 

•     •     ■     • 

19    5.7  W. 

Mar. 

Z.8E. 

8.9  S. 

•        •       •       a 

20  Z5.9  E. 

Aug.  27  Z9.4  I. 

23  3.3  s. 

6.81. 

13-9  E, 

Aug.  27  20.1  £. 

25    4.2  £. 

31  15  8  W. 

27    6.2  E. 

■     •     • 

18.6  I. 

22   8.6  E. 

29  16.5  E. 

Sept.  4  14.0  S. 

Dec.    z    7.2 1. 

July 

30.  z  E. 

24.1  W. 

2621.Z  E. 

Dec.     4   4.8  E. 

8  17.2  E. 

5    3.0  W. 

Aug. 

3.8  I. 

30.1  S. 

31    9.5  E. 

8  17.2  E. 

Z2  Z8.5  I. 

9   05  S. 

9.3  w. 

Dec. 

5.2  E. 

Sept.   4  22.0  E. 

13    55E. 

16  14.7  W. 

13    3.4  E. 

15.4  S. 

9.9 1. 

9  10.4  E. 

Z7  17.8  E. 

20 12.8  S. 

17   4.6 1. 

20.5  E. 

15.4  w. 

13  22.8  E. 

22   6.1  E. 

24  15.9  E. 

2Z     0.4  W. 

25.3  I. 

21.3  S. 

18  11.2  E. 

26  18.5  E. 

28  17.0 1. 

24  21.9  s. 

30.8  W. 

26.4  E. 

22  23.6  E. 

3Z    6.8  E. 

Oct.     2  13.1  W. 

29    i.o  E. 

Sept. 

5.8  S. 

31.1 1. 

lAPETUS. 


Jan. 
Feb. 

d 
15.8  I. 
4.4  w. 

Feb. 

d 
23.8  S. 

•     •     • 

Aug. 

d 

4-3  S. 
24.9  £. 

Sept. 
Oct. 

d 
14.7  I. 
4.0  W. 

Oct. 
Nov. 

d 
22.8  S. 
ZZ.8E. 

Dec. 

d 

2.Z  I. 
21.1W. 

NINTH  SATELLITE  OF  SATUEN. 


DIFFERENTIAL    COORDINATES    OF    PHCEBE    FOR    I9I2. 


Washington 

^Ph.- 

-W 

Washington 

^Ph.- 

-*8»t. 

Washington 

<^Ph.— ^Bat. 

Mean  Noon. 

^'Ph.— ''sat. 

Mean  Noon. 

«Fh.— '^Bat. 

Mean  Noon. 

^Ph.— «8at. 

1912. 

m        8 

0 

* 

1912. 

m        s 

0 

t 

1912. 

m        s 

e          ' 

Jan. 

I 

—  I      O.I 

^0 

5.0 

July     4 

+0  45.7 

+0 

2.0 

Oct.     2 

+  2   36-4 

+0       9.9 

6 

I      5.4 

0 

5.6 

9 

0   54.2 

0 

2.5 

7 

2  39-0 

0    10. 2 

II 

I    10.5 

0 

6.2 

14 

I      2.6 

0 

3.1 

12 

2  41.2 

0    10.6 

• 

16 

I    15.3 

0 

6.8 

19 

I    10.7 

0 

3.6 

17 

2  43.0 

0    10.9 

21 

I    19.7 

0 

7.4 

24 

I    18.6 

0 

4.2 

22 

2  44-4 

0    II. 2 

26 

I    23.8 

0 

7.9 

29 

I    26.3 

0 

4.7 

27 

2  45.4 

0    II. 4 

31 

I    27.5 

0 

8.3 

Aug.    3 

I    33.7 

0 

5.2 

Nov.     I 

2  45.9 

0    II. 6 

Feb. 

5 

I    30-8 

0 

8.6 

8 

I    40.8 

0 

5.7 

6 

2   46.0 

0  II. 8 

10 

I    33.6 

0 

8.9 

13 

I    47.6 

0 

6.1 

II 

2  45-7 

0  12.1 

15 

T-    35.9 

0 

9.1 

18 

I    54.2 

0 

6.5 

16 

2  45.0 

0  12.3 

20 

I    37.7 

0 

9.3 

23 

2      0.4 

0 

7.0 

21 

2  43.8 

0  12.4 

25 

I    39.0 

0 

9.5 

28 

2      6.3 

0 

7.4 

26 

2  42.2 

0  12.5 

Mar. 

I 

I    39.8 

0 

9.6 

Sept.   2 

2    II.8 

0 

7.8 

Dec.     I 

2   40.2 

0  12.5 

6 

I    40.0 

0 

9.6 

7 

2    17.0 

0 

8.1 

6 

2  37-8 

0  12.4 

II 

I    39.6 

0 

9.6 

12 

2    21.7 

0 

8.5 

II 

2  34-9 

0  12.3 

16 

I    38.6 

0 

9.5 

17 

2   26,0 

0 

8.9 

16 

2  31.6 

0  12.3 

21 

I    36.9 

0 

9.3 

22 

2   29.9 

0 

9.3 

21 

2   28.0 

0  12.2 

26 

I    34.6 

0 

9.1 

^ 

+2  33-4 

+0 

9.6 

26 

2    24.1 

0  12.0 

31 

-I    31.7 

—0 

8.8 

31 

+2    19.9 

+0  II. 8 

[Eph  xa] 
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SATURN'S  RINGS,  1912. 


ELEMENTS  FOR  DETERMINING  THE  GEOCENTRIC  POSITION.  APPEARANCE. 

AND  MAGNITUDE  OF  SATURN'S  RINGS. 


a 

b 

P 

/ 

/' 

u 

u* 

Inclination  of 

The  Elevation 

The  Elevation 

Earth's  Longitude  from 

Northern 

of  the  Earth 

of  the  Sun 

Saturn  counted  on  Plane 

Washington 

Onter 

Onter 

Semi-minor 

above  the 

above  the 

of  Ring  from  the  Ring's 

Mean 

Major 
Axis. 

Minor 

Axis  to  Circle 

Plane  of  the 

Plane  of  the 

Ascending  Node  on — 

Noc 

>n. 

Axis. 

of  Declination 
from  North 

Ring. 

Ring. 

to  East 

Equator. 

Ecliptic 

n 

n 

e        t 

0      9 

e         « 

e        t 

0               9 

Jan. 

I 

43.82 

-15-33 

-0   37.6 

-20  27.5 

-21    59.4 

95     5.4 

52   324 

II 

43.09 

15.06 

0   36.2 

20  27.3 

22      5.2 

94  54-0 

52    2I.I 

21 

4232 

14-83 

0  36.2 

20   30.4 

22    II.O 

94  540 

52    2I.I 

31 

4155 

14.63 

0   37.6 

20   36.6 

22    16.7 

95     5.6 

52    32.8 

Feb. 

lO 

40.80 

14.47 

0  40.4 

20  46.1 

22    22.4 

95  28.3 

52  55  6 

20 

40.09 

-14.35 

-0  44.6 

-20   58.2 

-22   28.1 

96     1.6 

53  28.9 

Mar. 

I 

39.44 

14.27 

0  49.9 

21    12.5 

22    33.7 

96  44  7 

54  X2.0 

II 

38.85 

14.23 

0   56.3 

21    28.7 

22    39.2 

97  36.7 

55     40 

21 

38.34 

14.22 

I     37 

21   46.2 

22   44.7 

98  36.4 

56     3-8 

31 

37-91 

14.25 

I  12.0 

22   .4.6 

22   50.2 

99  42.7 

57  10.2 

Apr. 

lO 

37.57 

-14.31 

-I  20.9 

-22   23.5 

-22   55.6 

100  54.5 

58  22.0 

20 

37-31 

14.40 

I  30.4 

22  42.4 

23      0.9 

I02    10.7 

59  38.1 

30 

37.14 

14.52 

I  40.2 

23     I.O 

23     6.2 

103    30.1 

60  57.5 

May 

10 

37.06 

14.67 

I  50.2 

23    18.9 

23    II.4 

104  51.6 

62  19.2 

20 

3707 

14.84 

2    0.3 

23  35-9 

23    16.6 

106  14.0 

63  41.7 

30 

3717 

-1503 

-2  10.4 

-23  517 

-23   21.7 

107  36.1 

65     3.8 

June 

9 

37-35 

15.25 

2  20.2 

24     6.2 

23    26.7 

108  56.7 

66  24.5 

19 

37.62 

15-49 

2  29.7 

24  19-1 

23    31.7 

no  14.8 

67  42.7 

29 

37-97 

15-75 

2  38.6 

24  30.5 

23    36.6 

III  29.2 

68  57-1 

July 

9 

38.40 

16.03 

2  46.9 

24  40.2 

23   41.5 

112  38.7 

70     6.6 

19 

38.91 

-16.33 

-2  54  4 

-24  48.3 

-23   46.3 

113  42.0 

71    lO.O 

29 

39.50 

16.64 

3     10 

24  54.7 

23  5I.I 

114  38.0 

72     6.0 

Aug. 

8 

40.15 

16.96 

3    6.6 

24  59.4 

23  55  9 

115  25.5 

72  53-6 

18 

40.86 

17.29 

3  ii.o 

25      2.6 

24    0.6 

"6     3-5 

73  31  6 

28 

41.60 

1763 

3  14  2 

25  42 

24     52 

116  31. 1 

73  59  3 

Sept. 

7 

42.37 

-17.96 

-3  16.1 

-25  4.4 

-24     9.7 

116  47.4 

74  156 

17 

43.15 

18.27 

3  16.6 

25   32 

24  M  2 

116  52.1 

74  20.2 

27 

4390 

18.56 

3  15.7 

25  0.7 

24  18.6 

116  44.8 

74  12.9 

Oct. 

7 

44.61 

18.82 

3  13.4 

24  57.0 

24  23.0 

116  25.7 

73  54.1 

17 

4523 

19-03 

3    99 

24  52.2 

24  27.3 

"5  55.7 

73  24.4 

27 

45-74 

-19.17 

-3     53 

-24  46.4 

-24  31.6 

IIS  16.5 

72  45.2 

Nov. 

6 

46.10 

19.24 

2  59-8 

24  39  9 

24  35.8 

114  30.0 

7X  58.6 

16 

46.31 

19.24 

2  53  7 

24  32  9 

24  39  9 

"3  38.7 

71    7.2 

26 

4633 

19.16 

2  47.4 

24  25.8 

24  44.0 

112  45.3 

70  13.9 

Dec. 

6 

46.18 

19.02 

2  41.1 

24  19.0 

24  48.0 

III  52.9 

69  21.6 

16 

45.85 

-18.81 

-2  35.2 

-24  13  I 

-24  51-9 

III     4.6 

68  33.4 

26 

45-38 

18.56 

2  30.4 

24    8.6 

24  55-8 

no  23.0 

67  51.8 

31 

45.10 

-18.42 

-2  28.3 

-24     6.9 

-24  57.7 

"o    5.5 

67  34.2 

The  factor  to  be  multiplied  by  a  and  b  to  obtain  the  axes  of — 

The  inner  ellipse  of  the  outer  ring  =  0.8801,  log  factor  =  9.9445 

The  outer  ellipse  of  the  inner  ring  =  0.8599,  log  factor  =  9.9344 

The  inner  ellipse  of  the  inner  ring  =  0.6650,  log  factor  =  9.8228 

The  inner  ellipse  of  the  dusky  ring  =  0.5486,  log  factor  =  9.7392 

NoTB.-— The  positive  sign  of  /  indicates  that  the  visible  surface  of  the  ring  is  the  northeni  oott. 

[Bph  xa] 
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Fraction  of  a 
Revolation. 

Mimas. 

Bnceladus. 

Tethyt. 

Dione. 

Rhea. 

Titan. 

Fraction  of  a 
Revolution. 

h 

d       h 

d       h 

d       h 

d       h 

d       h 

O.0O 

0.0 

0    ao ' 

0     0.0 

0     0.0 

0     0.0 

0     0.0 

0.00 

0.02 

0.5 

0    0.7 

0     0.9 

0     Z.3 

0     2.2 

0     7.7 

0.02 

0.04 

0.9 

0     1.3 

0     z.8 

0     2.6 

0     4-3 

0  153 

0.04 

0.06 

1.4 

0    2.0 

0    2.7 

0     3-9 

0    6.5 

0  23.0 

0.06 

0.08 

Z.8 

0    2.6 

0     3.6 

0     5.3 

0     8.7 

z     6.6 

0.08 

0.10 

2.3 

0     3-3 

0    4.5 

0    6.6 

0  Z0.8 

I  Z4.3 

0.ZO 

0.12 

27 

0    4.0 

0     5.4 

0    7.9 

0  13.0 

z  2Z.9 

O.Z2 

0.14 

3-2 

0    4.6 

0    6.3 

0    9.2 

0  Z5.2 

2    5.6 

0.14 

0.16 

3.6 

0    5.3 

0    7.2 

0  Z0.5 

0  17.3 

2  13.2 

o.z6 

0.18 

41 

0    5.9 

0    8.2 

0  ZZ.8 

0  Z9.5 

2  20.9 

o.z8 

0.20 

4-5 

0    6.6 

0    9.Z 

0  Z3.Z 

0  21.7 

3    4-5 

0.20 

0.22 

5.0 

0     7.2 

0   lO.O 

0  Z4.5 

0  23.9 

3   X2.2 

0.22 

0.24 

5-4 

0    7.9 

0  Z0.9 

0  15.8 

I     2.0 

3  19.8 

0.24 

0.26 

5.9 

0    8.6 

0  ZZ.8 

0  Z7.Z 

z    4.2 

4     3.5 

a26 

0.28 

6.3 

0    9.2 

0  Z2.7 

0  18.4 

z    64 

4  1Z.2 

a28 

0.30 

6.8 

0    9.9 

0  Z3.6 

0  19.7 

I  8.5 

4  z8.8 

0.30 

0.32 

7.2 

0  10.5 

0  145 

0  21.0 

z  10.7 

5     2.5 

0.32 

0.34 

7.7 

0  IZ.2 

0  15.4 

0  22.3 

z  Z2.9 

5  10.  z 

0.34 

0.36 

8.1 

0  ZI.8 

0  Z6.3 

0  23.6 

z  15.0 

5  17.8 

0.36 

0.38 

8.6 

0  12.5 

0  Z7.2 

Z      I.O 

z  Z7.2 

6     Z.4 

0.38 

0.40 

91 

0  Z3.2 

0  z8.i 

z    2.3 

z  Z9.4 

6    9.Z 

040 

0.42 

95 

0  13.8 

0  Z9.0 

z    3.6 

z  21.5 

6  Z6.7 

0.42 

0.44 

lO.O 

0  14.5 

0  Z9.9 

I     4-9 

z  23.7 

7    04 

a44 

0.46 

10.4 

0  15. 1 

0  20.8 

z    6.2 

2      1.9 

7    8.0 

0.46 

0.48 

Z0.9 

0  Z5.8 

0  21.7 

I     7.5 

2      4.0 

7  15.7 

0.48 

0.50 

"•3 

0  Z6.4 

0  22.7 

z     8.8 

2      6.2 

7  23.3 

0.50 

0.52 

IX.8 

0  17.  z 

0  23.6 

z  10.2 

2      8.4 

8    7.0 

0.52 

0.54 

12.2 

0  17.8 

z    0.5 

z  II. 5 

2    10.5 

8  14.7 

054 

0.56 

12.7 

0  18.4 

z     1.4 

Z    Z2.8 

2    12.7 

8  22.3 

0.56 

0.58 

13.1 

0  19.  z 

I      2-3 

I  Z4.1 

2    Z4.9 

9    6.0 

0.58 

0.60 

Z3.6 

0  Z9-7 

z    3.2 

z  15.4 

2    17. 1 

9  13.6 

0.60 

0.62 

14.0 

0  20.4 

z    4.Z 

I  16.7 

2    Z9.2 

9  21.3 

0.62 

0.64 

14.5 

0   2Z.O 

X    50 

z  18.0 

2  21.4 

10    4.9 

0.64 

0.66 

14.9 

0  2Z.7 

X     5.9 

z  19.4 

2   23.6 

10  12.6 

0.66 

0.68 

15-4 

0  22.4 

z    6.8 

z  20.7 

3     1.7 

zo  20.2 

0.68 

0.70 

X5.8 

0  23.0 

z    7.7 

I  22.0 

3     3-9 

XX     3-9 

0.70 

0.72 

16.3 

0  23.7 

z    8.6 

X  23.3 

3    6.Z 

zi  1Z.5 

0.72 

0.74 

16.7 

X    0.3 

X    9-5 

2      0.6 

3    8.2 

ZT    Z9.2 

0.74 

0.76 

17.2 

z     z.o 

z   ZO.4 

2      1.9 

3  10.4 

Z2      2.8 

0.76 

0.78 

17.6 

z     Z.7 

z  ZZ.3 

2      3.2 

3  Z2.6 

Z2    ZO.S 

0.78 

0.80 

z8.z 

z    2.3 

Z    Z2.2 

2      4-5 

3  14.7 

Z2    18.Z 

0.80 

0.82 

18.5 

I   30 

z  Z3.2 

2    59 

3  16.9 

13     Z.8 

0.82 

0.84 

19.0 

z    3.6 

Z    Z4.Z 

2     7.2 

3  19.1 

X3    9*5 

0.84 

0.86 

29.5 

I    4-3 

z  Z3.0 

2      8.5 

3  21.2 

X3  X7.Z 

0.86 

0.88 

19.9 

I    4.9 

z  Z5.9 

2      9.8 

3  23.4 

Z4    0.8 

0.88 

0.90 

20.4 

z     5.6 

z  z6.8 

2    II.Z 

4     1.6 

X4    8.4 

a90 

0.92 

20.8 

I    6.3 

z  17.7 

2    12.4 

4     3.7 

Z4  z6.z 

0.92 

0.94 

21.3 

z    6.9 

z  z8.6 

2    13.7 

4     59 

14  23.7 

0.94 

0.96 

21.7 

z    7.6 

z  Z9.5 

2    15.Z 

4    8.Z 

X5    7.4 

0.96 

0.98 

22.2 

Z      8.2 

z  20.4 

2   Z6.4 

4  IO-3 

X5  15  0 

0.98 

z.oo 

22.6 

z    8.9 

Z   2Z.3 

2    Z7.7 

4  X2.4 

Z5  22.7 

Z.00 

igi 

^                 IT 

[Bl 

>h  za] 

a         41 
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Six  Inner  Satellites  of  Saturn. 

Hyperion. 

lapetus. 

Fraction  of 

Time  from 

Time  from 

a  Revolu- 

>» 

F 

Eastern 

>» 

F 

Eastern 

>» 

JF 

tion. 

Elongation. 

Elongation. 

• 

o.oo 

0 

87.1 

1. 000 

d 
0.0 

e 
87.8 

0.940 

d 
0 

e 
752 

1.026 

0.02 

84.1 

0.994 

0.5 

83.9 

0.918 

2 

72.9 

1.016 

0.04 

81.0 

0.974 

I.O 

79.6 

0.872 

4 

70.4 

0.985 

0.06 

77.7 

0.942 

1-5 

74.8 

0.809 

6 

67.7 

0.933 

0.08 

.    74.2 

0.899 

2.0 

69.1 

0.731 

8 

64.7 

0.863 

0.10 

70.2 

0.845 

2.5 

61.8 

0.639 

10 

61.0 

0.774 

0.12 

65.7 

0.783 

3.0 

52.0 

0.541 

12 

56.3 

0.673 

0.14 

60.4 

0713 

3.5 

37-8 

0.450 

14 

49.9 

0.562 

0.16 

53.8 

0.641 

40 

17.6 

0.385 

16 

40.1 

0.449 

0.18 

45.6 

0.569 

4-5 

353.3 

0.370 

18 

24.2 

0.346 

0.20 

35.0 

0.504 

5.0 

330.5 

0.410 

20 

358.3 

0.284 

0.22 

21.7 

0.451 

5-5 

3133 

0.491 

22 

326.3 

0.287 

0.24 

5-7 

0.420 

6.0 

301.5 

0.590 

24 

301.2 

0.355 

0.26 

348.5 

0.420 

6.5 

2931 

0.690 

26 

2875 

0.467 

0.28 

332.5 

0.451 

7.0 

286.8 

0.783   , 

28 

278.4 

0.578 

0.30 

3192 

0.504 

''  7.5 

281.8 

0.865 

30 

272.2 

0.686 

0.32 

308.6 

0.569 

8.0 

277.6 

0.933 

32 

267.6 

0.783 

0.34 

300.4 

0.641 

8.5 

273.9 

0.987 

34 

264.1 

0.863 

0.36 

293.8 

0.713 

9.0 

270.5 

1.025 

36 

261.0 

0.923 

0.38 

288.5 

0.783 

9  5 

267.3 

1.045 

38 

258.2 

0.962 

0.40 

283.9 

0.845 

lO.O 

264.2 

X.047 

40 

255-6 

0.975 

0.42 

280.0 

0.899 

10.5 

261. 1 

1.033 

42 

253.0 

0964 

0.44 

276.5 

0.942 

1 1.0 

2579 

Z.004 

44 

250.3 

0.930 

0.46 

273.2 

0.974 

11.5 

2544 

0.962 

46 

247.4 

0.871 

•  0.48 

270.1 

0.994 

12.0 

250.5 

0.908 

48 

2439 

0.792 

0.50 

267.1 

I.OOO 

12.5 

246.0 

0.843 

50 

2393 

0.697 

0.52 

264.1 

0.994 

13.0 

240.8 

0.771 

52 

2333 

0.589 

0.54 

261.0 

0.974 

13.5 

2344 

0.693 

54 

224.4 

0.470 

0.56 

2577 

0.942 

14.0 

226.4 

0.613 

56 

210.5 

0-357 

0.58 

254.2 

0.899 

.14.5 

216. 1 

0.542 

58 

185.1 

0.282 

0.60 

250.2 

0.845 

15.0 

203.1 

.0.484 

60 

151.4 

0.277 

0.62 

2457 

0.783 

15-5 

187. 1 

0.448 

62 

Z24.8 

0.343 

0.64 

240.4 

0.713 

16.0 

169.7 

0.443 

64 

108.8 

0.452 

0.66 

2338 

0.641 

16.5 

153.1 

0.471 

66 

99.2 

0.571 

0.68 

225.6 

0.569 

17.0 

139-3 

0.525 

68 

92.9 

0.684 

0.70 

215.0 

0.504 

175 

X28.2 

0.594 

70 

88.4 

0.785 

0.72 

201.7 

0.451 

18.0 

1 19.6 

0.668 

72 

84.8 

0.873 

0.74 

185.7 

0.420 

18.5 

112.8 

0.741 

74 

81.8 

0.944 

0.76 

168.5 

0.420 

19.0 

107.1 

0.809 

76 

79.2 

0.993 

0.78 

152.5 

0.451 

19.5 

102.2 

0.866 

78 

76.7 

X.019 

0.80 

139.2 

0.504 

•20.0 

979 

0.909 

80 

741 

1.023 

0.82 

128.6 

0.569 

20.5 

939 

0.935 

0.84 

120.4 

0.641 

21.0 

90.1 

0.944 

0.86 

113.8 

0.713 

21.5 

86.4 

0.933 

0.88 

108.5 

0.783 

0.90 

1039 

0.845 

0.92 

100.0 

0.899 

0.94 

96.5 

0.942 

0.96 

93-2 

0.974 

0.98 

90.1 

0.994 

I.OO 

87.1 

I.OOO 

The  fraction  of  a  revolution  is  reckoned  from  the  Eastern  Elongation, 
Position  angle  of  satellite/— /'+(/*— Z'o). 

Apparent  distance  of  satellite  s^F—    . 

[Eph  X2] 
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Mimas. 

EnceladuB. 

Tethys. 

Dione. 

Date. 

a(p) 

a{p) 

a(p) 

a(p) 

P-Po 

P 

P-Po 

P 

P-Po 

\r  9 

P 

P-Po 

p 

o 

tt 

0 

f 

0 

It 

0 

n 

Jan.      I 

+0.6 

298 

+2.3 

38.4 

+31 

47-5 

+2.3 

60.8 

II 

0.7 

29.3 

2.3 

37-8 

32 

46.7 

23 

598 

21 

0.9 

28.8 

2.3 

37.1 

32 

459 

2.3 

58.8 

31 

1. 1 

28.3 

2.2 

36.4 

3-2 

45.1 

2t3 

57.7 

Feb.  lo 

13 

27.8 

2.2 

357 

3-1 

443 

2.2 

56.6 

20 

+1.5 

273 

+2.1 

»-i 

+3.1 

43-5 

+2.2 

55.6 

Mar.    I 

1.7 

26.8 

+2.1 

34-5 

3.1 

42.8 

+2.1 

54-7 

Aug.    8 

+0.3 

27.4 

-0.2 

352 

+0.9 

43-6 

-0.2 

55-7 

i8 

-0.1 

27.8 

0.3 

35.8 

0.8 

44-3 

03 

56.7 

28 

0.5 

28.3 

0.3 

36.4 

0.7 

451 

0.3 

57-7 

Sept.   7 

0.9 

28.8 

0.4 

371 

0.7 

45.9 

0.3 

58.7 

I? 

1.2 

29.4 

0.4 

37-8 

0.6 

46.7 

0.3 

59.8 

27 

-1-4 

29.9 

-0-3 

384 

+0.6 

47.5 

-0.3 

60.8 

Oct.     7 

1.6 

30.3 

0.3 

39.0 

0.6 

48.3 

0.3 

61.8 

17 

1.7 

30.7 

0.2 

39-5 

0.7 

49.0 

0.2 

62.6 

27 

1.8 

3I.I 

0.2 

40.0 

0.7 

49.6 

0.2 

63.4 

Nov.    6 

1.8 

313 

-O.I 

40.3 

0.8 

49-9 

-O.I 

63.8 

i6 

-1.7 

31.5 

0.0 

40.5 

+0.9 

50.1 

0.0 

64.1 

26 

1.6 

315 

+O.I 

405 

I.O 

50.1 

+0.1 

64.1 

Dec.     6 

1-5 

314 

0.2 

40.4 

•    I.I 

50.0 

0.2 

64.0 

i6 

1.3 

31.2 

0.3 

40.1 

I.I 

49.6 

0.3 

63.6 

26 

-i.i 

30.9 

+0.4 

39-7 

+1.2 

49.2 

+0.4 

• 

63.0 

Rh 

ea. 

Titan. 

Hype 

irion. 

lapetus. 

Date. 

aip) 

a(p) 

a(p) 

<s(p) 

P-Po 

P 

P-Po 

P 

P-Po 

P 

P-Po 

p 

0 

tt 

0 

It 

0 

ft 

e 

m 

Jan.      I 

+2.4 

85.1 

+2.1 

197 

+2.0 

239 

+0.1 

574 

II 

2.4 

83.7 

2.1 

194 

2.0 

235 

O.I 

564 

21 

2.4 

82.2 

2.1 

190 

2.0 

231 

0.1 

554 

31 

2-4 

80.7 

2.1 

186 

1.9 

227 

O.I 

544 

Feb.  lo 

2.4 

79.2 

2.1 

183 

1.9 

223 

+0.1 

534 

20 

+2.3 

77-9 

+?.o 

180 

+1.8 

219 

0.0 

525 

Mar.    I 

2.2 

76.7 

+1.9 

177 

+1.8 

215 

0.0 

516 

Aug.     8 

+0.1 

78.0 

-0.2 

180 

-03 

219 

+0.1 

525 

i8 

0.0 

79.3 

0.3 

184 

0.3 

223 

O.I 

535 

28 

-O.I 

80.7 

0.3 

187 

0.4 

227 

0.2 

544 

Sept.    7 

O.I 

82.2 

0.3 

190 

0.4 

231 

0.2 

554 

17 

O.I 

83.8 

0.3 

194 

0.4 

235 

0.2 

564 

27 

-o.i 

85.2 

-0.3 

197 

-0.4 

239 

+0.2 

574 

Oct.     7 

0.0 

86.5 

0.3 

200 

0.4 

243 

0.2 

583 

17 

0.0 

87.6 

0.3 

203 

0.3 

246 

O.I 

592 

27 

+0.1 

88.6 

0.2 

205 

0.2 

249 

O.I 

598 

Nov.    6 

0.2 

89.3 

-O.I 

207 

0.2 

251 

+0.1 

603 

i6 

+0.3 

89.7 

0.0 

208 

-0.1 

252 

0.0 

606 

26 

0.4 

89.7 

+0.1 

208 

O.Q 

253 

0.0 

606 

Dec.    6 

0.5 

89.5 

0.2 

207 

+0.1 

252 

0.0 

604 

i6 

0.6 

88.9 

0.3 

206 

0.2 

250 

0.0 

600 

26 

+0.7 

88.1 

+0.4 

204 

+0.3 

248 

0.0 

594 

[Eph  12] 
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SATELLITES  OF  URANUS,  1912. 


APPARENT  ORBITS  OF  THE  SATELLITES  OF  URANUS  AT  DATE  OF  OPPOSITION, 

JULY  24,  1912,  AS  SEEN  IN  AN  INVERTING  TELESCOPE. 

Soulh 


Apparent  Apsides. 

Date.    Position  App.  Distances. 

Angle.  Ariel.  UmbrieL 
e  IP  w 

May  3,  357.6  13.5  18.8 
July  22,  358.7  14. 1  19.6 
Oct.    10,  359.9      13.5      18.8 


Apparent  Apsides. 

Date.     Position    App.  Distances. 
Angle.  Titania.  Oberon. 

O  w  w 


May  3,  357.6 
July  22,  358.7 
Oct.  10,  359.9 


309      413 
32.2      43.1 

309      4^  3 


North 


WASHINGTON  MEAN  TIME  OF  GREATEST  ELONGATION. 


ARIEL. 

UMBRIEL. 

TITANIA.                     OBERON. 

North. 

Sonth. 

North. 

South. 

North. 

South. 

North  and  South. 

d      h 

d      h 

d      h 

d      h 

d     h 

d     h 

d      h 

May      2    7.7 

May    6    2.5 

May    2    7.Z 

May    4    8.9 

Apr.  27  X0.6 

May    X  X9.0 

May 

X7    5.x  S. 

9  21.2 

13  159 

10  Z4.0 

12  15.8 

May    6    3.5 

XO  X2.0 

23  22.6  N. 

17  xa7 

21    5.4 

Z8  2Z.O 

20  22.7 

X4  20.4 

19    4-9 

30  z6.2  S. 

25    0.1 

28  z8.8 

27    3.9 

29    5.6 

23  13.4 

27  2X.8 

June 

6    9.8  N. 

June     I  Z3.6 

June    5    8.3 

June    4  Z0.8 

June    6  X2.5 

June    X    6.3 

June    5  X4.8 

13  3.4  s. 

9    30 

12  21.8 

Z2  Z7.7 

14  X9-4 

923.3 

M    7.7 

Z9  2Z.O  N. 

16  16.5 

20  ZZ.2 

2Z    0.6 

23    2.4 

z8  x6.2 

23    0.7 

26  Z4.6  S. 

24    6.0 

28    0.7 

29    7.5 

July     X    9.3 

27    9.2 

July     I  X7.7 

July 

3    8.2  N. 

July      I  19.4 

July     5  Z4.2 

July     7Z4.5 

9  X6.2 

July     6    2.2 

XO  X0.7 

zo    Z.8S. 

9    8.9 

13    36 

13  21.4 

X7  23.2 

X4  X9.2 

19    37 

z6  Z9.5  N. 

z6  22.4 

20  Z7.Z 

24    4.4 

26    6.x 

23  X2.2 

27  20.7 

23  Z3.X  S. 

24  H.9 

28    6.6 

Aug.     z  XX.3 

Aug.     3  X3.X 

Aug.     X    5.2 

Aug.    513.7 

30    6.7  N. 

Aug.      I    1.4 

Aug.    4  20.1 

918.3 

XX  20.0 

9  22.2 

14    6.7 

Aug. 

6    0.3  S. 

8  X4.8 

12    9.6 

z8     Z.2 

20    3.0 

x8  15.2 

22  23.7 

Z2  Z8.0N. 

16    43 

19  23.1 

26    8.2 

28    9.9 

27    8.2 

31  16  7 

Z9  Z1.6S. 

23  17.8 

27  Z2.6 

Sept.   3  Z5.Z 

Sept.   5  16.9 

Sept.    5    X.2 

Sept.   9   9.7 

26    5.2  N. 

31    7  3 

Sept.   '4    2.0 

zx  22.x 

13  23.8 

Z3  x8.2 

x8    2.6 

Sept. 

X  22.8  S. 

Sept    7  20.8 

zz  Z5.5 

20    5.0 

22    6.8 

22  ZX.2 

26  19.6 

8  X6.4  N. 

15  10.3 

19    5.0 

28  X2.0 

30  X3.7 

Oct.     X    4.Z 

Oct.     5  X2.6 

Z5  ZO.Z  S. 

22  23.8 

26  Z8.5 

Oct.     6  18.9 

Oct.     8  20.6 

9  2X.X 

14    5.6 

22    3.7  N. 

30  13-3 

Oct.     4    8.0 

X5    1.8 

17    3.6 

x8  X4.X 

22  22.5 

28  2X.3  S. 

Oct.      8    2.7 

zx  21.5 

23    8.8 

25  10.5 

27    7.0 

31  15.5 

Oct. 

5  14  8  N. 

15  162 

19  ZI.O 

31  15.7 

Nov.    2  17.4 

Nov.    4  23.9 

Nov.    9    8.4 

Z2    8.4  S. 

23    57 

27    0.4 

Nov.    8  22.6 

XX    0.4 

X3  X6.9 

x8    X.3 

Z9    2.0  N. 

30  Z9.2 

Nov.    3  Z3.9 

17    5-6 

19    7.3 

22    9.8 

26  X8.2 

25  Z9.5  S. 

Period  of  Ariel, 
Period  of  Umbriel, 


d      h 
2  12.489 

4     3-4^ 


Period  of  Titania, 
Period  of  Oberon, 


d      h 
8  X6.942 
Z3  XX.XX9 


NoTB. — For  Ariel  only  every  third  elongation  is  given,  and  for  Umbriel  every  alternate  one.    The  Intermediate 
ones  may  be  found  by  adding  nnultiples  of  the  period  of  the  satellite. 
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Fractions  of  the  Period  of  Revolution. 

Fraction  of 
a  Revolu- 
tion. 

Fraction  of 

>> 

F 

a  Revolu- 

ArieL 

Umbriel. 

Titania. 

Oberon. 

tion. 

d       h 

d       h 

d       h 

d       h 

0 

0.00 

0     0.0 

0     0.0 

0     0.0 

0     0.0 

aoo 

Z78.8 

z.ooo 

0.02 

0      1.2 

0     2.0 

0     4.2 

0     6.5 

0.02 

Z83.8 

0.995 

0.04 

0     2.4 

0     4.0 

0     8.4 

0  Z2.9 

0.04 

Z89.0 

0.984 

0.06 

0     3.6 

0     6.0 

0   Z2.5 

0  Z9.4 

0.06 

1943 

0.964 

0.08 

0     4.8 

0     8.0 

0  Z6.7 

z     X.8 

0.08 

199.8 

0.939 

O.IO 

0     6.0 

0  zo.o 

0  20.9 

z     8.3 

0.Z0 

205.7 

0.908 

0.12 

0    73 

0  ZZ.9 

Z       Z.Z 

z  Z4.8 

O.Z2 

2I2.Z 

0.873 

0.14 

0    8.5 

0  Z3.9 

I     5-3 

z  2z.a 

0.14 

218.9 

0.834 

0.16 

0    9.7 

0  Z5.9 

z    9.4 

2    37 

0.16 

226.5 

0.796 

0.18 

0  10.9 

0  Z7.9 

z  Z3.6 

a  10.2 

o.z8 

234.8 

0.76Z 

0.20 

0  12. 1 

0  Z9.9 

z  Z7.8 

2  z6.6 

0.20 

243.9 

0.733 

0.2a 

0  13.3 

0   2Z.9 

z  22.0 

2  23.Z 

0.22 

2535 

0.713 

0.24 

0  X4.5 

0  23.9 

2      2.Z 

3     55 

0.24 

263.6 

0.700 

0.26 

0  157 

I     19 

a    6.3 

3    Z2.0 

0.26 

274.0 

0.700 

0.28 

0  16.9 

I     3.8 

2    ZO.5 

3  18.5 

0.28 

284.Z 

0.7x3 

0.30 

0  x8.i 

z     5.8 

2  Z47 

4    0.9 

0.30 

2938 

0733 

0.32 

0  19.4 

z     7.8 

2    Z8.9 

4    7-4 

0.32 

302.8 

0.76Z 

0.34 

0  20.6 

z    9.8 

a  a3.o 

4  139 

0.34 

3ZZ.Z 

0.796 

0.36 

0  21.8 

z  ZI.8 

3    3.2 

4  20.3 

0.36 

318.7 

0.834 

a38 

0  23.0 

z  X3.8 

3    7-4 

5     2.8 

0.38 

3255 

0.873 

040 

z    0.2 

z  Z5.8 

3  ZZ.6 

5    9.2 

0.40 

3319 

0.908 

0.42 

I     1.4 

z  Z7.8 

3  15-9 

5  157 

P.42 

337.8 

0.939 

0.44 

I    2.6 

z  Z9.8 

3  199 

5  22.2 

0.44 

343-3 

0.964 

0.46 

I     3.8 

Z    2Z.8 

4    o.z 

6    4.6 

0.46 

348.6 

0.984 

0.48 

I    5.0 

z  23.7 

4    4-3 

6  zz.z 

048 

3538 

0.995 

0.50 

Z      6.2 

2      Z.7 

4    8.5 

6  Z7.6 

0.50 

358.8 

z.ooo 

0.52 

I  7.5 

2    37 

4   Z2.6 

7    0.0 

0.52 

3-8 

0.995 

0.54 

z     8.7 

2      5.7 

4  z6.8 

7    65 

0.54 

9.0 

0.984 

0.56 

z    9.9 

2      7.7 

4  21.0 

7  12.9 

0.56 

143 

0.964 

0.58 

Z    IZ.Z 

2      9.7 

5     1.2 

7  19  4 

0.58 

Z9.8 

0.939 

0.60 

Z    Z2.3 

2    II.7 

5    5.4 

8     Z.9 

0.60 

257 

0.908 

0.62 

z  Z3.5 

2    13.7 

5    9.5 

8    8.3 

0.62 

32.1 

0.873 

0.64 

z  Z4.7 

3    157 

5  137 

8  Z4.8 

0.64 

38.9 

0.834 

0.66 

I  15.9 

2    Z7.6 

5  17.9 

8  2Z.3 

0.66 

46.5 

0.796 

0.68 

z  17.1 

2    Z9.6 

5  22.  z 

9    37 

0.68 

54.8 

0.76Z 

0.70 

z  Z8.3 

2   2X.6 

6    2.3 

9  Z0.2 

0.70 

63.9 

0.735 

0.72 

z  19.6 

2   23.6 

6    6.4 

9  z6.6 

0.72 

735 

0.715 

0.74 

z  20.8 

3     1.6 

6  za6 

9  23.  z 

0.74 

83.6 

0.70a 

0.76 

z  22.0 

3     3.6 

6  Z4.8 

zo    5.6 

0.76 

94.0 

0700 

0.78 

z  23.2 

3     5-6 

6  Z9.0 

ZO    Z2.0 

0.78 

Z04.Z 

0715 

0.80 

2      0.4 

3    76 

6  23.2 

ZO  Z8.5 

0.80 

ZZ3.8 

0.735 

0.82 

2      1.6 

3    96 

7     33 

zz     z.o 

0.82 

Z22.8 

0.76Z 

0.84 

2      2.8 

3  11-5 

7    7.5 

zz    7.4 

0.84 

Z3I.I 

0.796 

0.86 

2      4.0 

3  13.5 

7  "7 

"  139 

0.8Q 

1387 

0.834 

0.88 

2      5.2 

3  15  5 

7  15.9 

zz  20.3 

0.88 

145.5 

0.873 

0.90 

2      6.4 

3  175 

7  20.0 

Z2      2.8 

0.90 

I51.9 

0.908 

0.92 

2      7.7 

3  19  5 

8     0.2 

Z2      9.3 

0.92 

157.8 

0.939 

0.94 

2      8.9 

3  2Z.5 

8     4.4 

Z2    X5.7 

0.94 

1633 

0.964 

0.96 

2    ZO.Z 

3  23.5 

8    8.6 

Z2    22.2 

0.96 

168.6 

0.984 

0.98 

2    ZZ.3 

4     1-5 

8  12.8 

13     47 

0.98 

173.8 

•   0.995 

I.OO 

2    Z2.5 

4     3-5 

8  Z6.9 

Z3  II. z 

z.oo 

178.8 

z.ooo 

The  fraction  of  a  revolution  is  reckoned  from  the  Northern  Elongation. 
Position  angle  of  satellite /->i-|-(/'—/'o). 

Apparent  distance  of  satellite  s^Ft^zi. 

P 
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a 

(P) 

«(P) 

Dal 

te. 

P-P^ 

9 

Date. 

P-Po 

P 

Ariel. 

Umbriel. 

Titania. 

Oberon. 

Ariel 

UmbrieL 

TiUnia. 

Oberon. 

0 

M 

n 

H 

n 

0 

ft 

H 

w 

«r 

April 

13 

-I.O 

13.3 

18.8 

30.4 

40.3 

Aug. 

II 

+0.3 

14.0 

19.8 

32.2 

43.0 

18 

I.O 

13-4 

18.8 

30.6 

40.6 

16 

0.4 

14.0 

19.8 

32.2 

430 

23 

I.O 

13.4 

189 

30.7 

40.8 

21 

0.5 

14.0 

19.7 

32.1 

42.9 

28 

I.I 

13-5 

18.9 

30.8 

4I.I 

26 

0.6 

13.9 

19.7 

32.0 

42.8 

May 

3 

I.I 

13-5 

19.0 

30.9 

41.3 

31 

0.7 

13-9 

19.6 

31.9 

42.7 

8 

-I.I 

13.6 

19.0 

3I-I 

41.5 

Sept. 

5 

40.8 

13.8 

19.5 

31.8 

42.6 

13 

I.I 

13.6 

I9.I 

31.2 

41.7 

10 

0.9 

13-8 

19.4 

31.7 

42.5 

z8 

I.I 

13.7 

19.2 

313 

41.9 

15 

I.O 

13.7 

19.4 

31.6 

42.3 

23 

I.I 

13-7 

19.3 

31.4 

42.1 

20 

I.O 

13.7 

193 

31-5 

42.1 

28 

I.I 

13.8 

19.3 

31.5 

42.3 

25 

I.O 

13.6 

19.2 

31.4 

42.0 

June 

2 

-I.O 

13.8 

19.4 

31.6 

42.5 

30 

+I.X 

13-6 

19.  I 

31.3 

41.8 

7 

I  0 

13.9 

19.4 

317 

42.6 

Oct. 

5 

I.I 

13.5 

19.  I 

31.2 

41.6 

12 

°'2 

139 

19.5 

31.8 

42.7 

zo 

X.I 

13-5 

19.0 

31.0 

41.4 

17 

0.8 

139 

19-5 

31.9 

42.8 

15 

I.I 

134 

19.0 

30.8 

41.2 

22 

0.7 

14.0 

19.6 

32.0 

42.9 

20 

I.I 

13-4 

18.9 

307 

41.0 

27 

-0.6 

14.0 

19.7 

32.1 

430 

25 

+1.0 

13-3 

18.8 

30.5 

40.8 

July 

2 

0.5 

14.0 

19.8 

32.2 

43-1 

30 

I.O 

13.2 

18.7 

30.4 

40.6 

7 

0.4 

14.0 

19.8 

32.2 

43.1 

Nov. 

4 

I.O 

132 

18.6 

30.2 

40.4 

12 

0.3 

14.0 

19.8 

32.3 

43.2 

9 

0.9 

13-1 

18.5 

30.1 

40.2 

17 

0.2 

14. 1 

19.8 

32.3 

432 

14 

0.8 

13.1 

I8.S 

30.0 

40.1 

22 

-O.I 

14.1 

19.8 

32.3 

43-2 

19 

+0.7 

13.0 

18.4 

29.9 

40.0 

27 

0.0 

14.1 

19.8 

32.3 

43.2 

24 

0.6 

130 

18.4 

29.8 

39.9 

Aug. 

I, 

+0.1 

14.1 

19.8 

323 

43.1 

29 

05 

130 

18.3 

29.7 

39.8 

6 

40. 2 

14.0 

19.8 

323 

43.1 

Dec. 

4 

+0.4 

12.9 

18.2 

29.6 

39  7 
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Time  from 

Time  from 

aia) 

a{p) 

Eastern 

>i 

F 

Eastern 

/» 

F 

Date. 

P-Po 

Date. 

P-P^ 

Elongation. 

Elongation. 

R 

9 

d     h 

0 

d     h 

e 

e 

n 

0 

w 

0     0 

107.4 
102.4 

I.OOO 

0.995 

3     0 
3     3 

285.0 
279.9 

0.998 
0.989 

Jan.   0 
5 

0.0 
-0.1 

16.9 
16.9 

Apr.  29 

"I5 

16.2 

0     3 

Sept.  10 

+3-4 

16.0 

0     6 

97.3 

0.980 

3     6 

274.7 

0.968 

10 

0.2 

16.9 

15 

3.6 

16.1 

0     9 

91.9 

0.955 

3     9 

269.2 

0.940 

15 

0.3 

169 

20 

3.7 

16. 1 

0  12 

86.2 

0.923 

3  12 

263.2 

0.906 

20 

0.4 

16.9 

25 

39 

16.2 

0  IS 

80.1 

0.885 

3  15 

256.8 

0.863 

25 

-0.5 

16.9 

30 

+4.0 

16.2 

0  18 

73.3 

0.840 

3  18 

249.7 

0.818 

30 

0.7 

16.9 

Oct.    5 

4.1 

16.3 

0  21 

65.8.. 

0.793 

3  21 

241.7 

0.773 

Feb.  4 

0.8 

16.9 

10 

41 

16.3 

I     0 

57-4 

0.748 

.    4    0 

232.8 

0.730 

9 

0.9 

16.9 

15 

4-2 

16.4 

r     3 

47.9 

0.708 

4     3 

222.9 

0.693 

14 

I.O 

16.9 

20 

4-2 

16.4 

I     6 

37.4 

0.677 

4    6 

212.0 

0.668 

19 

-1.2 

16.9 

25 

+4.3 

16.5 

I     9 

26.2 

0.659 

4     9 

200.5 

0.656 

24 

1.3 

16.8 

30 

4-3 

16.5 

I  12 

14.6 

0.656 

4  12 

188.9 

0.661 

29 

3^4 

16.8 

Nov.   4 

43 

16.6 

I  15 

3-1 

0.668 

4  15 

177.6 

0.679 

Mar.  5 

1-5 

16.8 

9 

42 

16.6 

I  18 

352.2 

0.693 

4  18 

167.1 

0.710 

zo 

1.6 

16.7 

14 

4.2 

16.7 

z  21 

342.2 

0.729 

4  21 

157-6 

0.750 

15 

-1.7 

16.7 

19 

+4.1 

16.7 

2    0 

333.2 

0.771 

5    0 

149.2 

0.793 

20 

1-7 

16.6 

24 

40 

16.7 

2     3 

3253 

0.818 

5     3 

14 1. 7 

0.839 

25 

1.8 

16.6 

29 

39 

i6.8 

2     6 

318.2 

0.863 

5    6 

134-9 

0.883 

30 

Z.8 

16.5 

Dec.    4 

38 

16.8 

2    9 

311.7 

0.904 

5    9 

128.7 

0.923 

Apr.  4 

1.8 

16.5 

9 

3.7 

16.8 

2  12 

305.8 

0.940 

5  w 

123.0 

0.955 

9 

-1.8 

16.4 

14 

+3-6 

x6.8 

2  15 

300.3 

0968 

5  15 

1 17.7 

0.980 

X4 

1-7 

X6.4 

19 

3.4 

16.9 

2  18 

295-1 

0.989 

5  18 

112.6 

0.995 

19 

1-7 

16.3 

24 

3.3 

16.9 

2  21 

290.0 

0.998 

5  21 

107.5 

I.OOO 

24 

-1.6 

Z6.3 

29 

+31 

16.9 

Position  angle  of  satellite  /•■/H(/'-/e}. 
Apparent  distance  of  satellite  «a-^^-~— 
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APPARENT  ORBIT  OF  THE  SATELLITE  OF  NEPTUNE  AT  DATE  OF  OPPOSITION 
JANUARY  13,  191a.  AS  SEEN  IN  AN  INVERTING  TELESCOPE. 

South 


North 


Date. 

Position  Angle 

Apparent  Distance 

of  Apsis. 

at  Apsis. 

9$ 

Jan.     20, 

107.2 

16.8 

Apr.    29, 

105.9 

16. 1 

Sept.  2o, 

ZZI.2 

16.0 

Dec.    29, 

1 10.6 

x6.8 

WASHINGTON  MEAN  TIME  OF  GREATEST  ELONGATION. 


Bast 

West 

East 

West 

East 

West 

d      h 

d      h 

d 

b 

d      b 

d      fa 

d       h 

Jan. 

I     7.7 

Jan. 

4    6-3 

Mar. 

23 

154 

Mar. 

26  13.9 

Oct. 

15     5.5 

Oct.        18     4.0 

7     4-9 

10     3.4 

29 

12.5 

Apr. 

I    II.O 

21     2.5 

24      I.O 

13     2.0 

16    0.6 

Apr. 

4 

9.5 

7     8.0 

26  23.5 

29  22.0 

18  23.2 

21  21.7 

10 

6.6 

13     51 

Nov. 

I  20.6 

Nov.        4  19. 1 

24  20.3 

27  18.9 

16 

3.6 

19     2.1 

7  17-6 

10  16. 1 

30  174 

Feb. 

2  16.0 

22 

0.6 

24  23.1 

13  14-7 

16  13.2 

Feb. 

5  14.6 

8  13.1 

27 

21.6 

30  20.2 

19  1 1.7 

22  10.3 

II   11.7 

• 

14  10.3 

May 

3 

18.6 

May 

6  17.2 

25    8.8 

28    7.3 

17     8.8 

20    7.4 

9 

15.6 

12  14.1 

Dec. 

I     5-9 

Dec.         4    4.4 

23     59 

26    4.5 

15 

12.6 

7     3.0 

10     1.5 

29     3.0 

Mar. 

3     1.6 

•     • 

•        •       a 

Sept. 

24  16.0 

13    0.1 

15  22.6 

Mar. 

6    0.1 

8  22.7 

Sept. 

27 

14-5 

30  23.0 

18  21.2 

21  19.7 

II  21.2 

14  19.8 

Oct. 

3 

11.5 

Oct. 

6  lo.o 

24  18.3 

27  i6.8 

17  18,3 

20  16.9 

9 

8.5 

12     7.0 

30  15.4 

33  139 

The  above  times  are  the  instants  of  each  passage  of  the  satellite  through  the  apsis 
of  its  apparent  orbit.  The  position  of  the  satellite  at  any  other  time  may  be  found  by 
measuring  around  the  orbit  from  the  apsis  last  passed  through »  bearing  in  mind  that  the 
radius  vector  of  the  satellite  describes  equal  areas  in  equal  times. 

The  period  of  the  satellite  of  Neptune  is  5**  2x^.044. 

NoTSr— In  the  preceding  diagrams  the  central  circle  represents  the  planet  and  is  on  the  same  scale  aa  the  orbits. 
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WASHINGTON  MEAN  TIME. 


PLANETARY    CONFIGURATIONS. 


d   h  m 

Jan.    10- 

113  - 
a  i8  - 
4  10  la 
411    - 

9   4- 

13  5   - 

14  la  49 

Z5  018 

15  5   - 

z6  o  - 
z6  13  14 
18  18  43 
20  9  - 
as  o  - 

27  7   a 

a8  850 

31  20  a8 

Feb.  33- 

46- 

6  13  - 
iz  4  la 
Z4    5a2 

15  4x3 
z6  10  46 


23 

15  19 

24 

4  - 

3415  - 

25 

1024 

a6 

2  - 

a8 

4  57 

Mar 

.  1 21  - 

4 

0  - 

4 

ZI  - 

9 

1728 

13  14  4 
Z415  - 
15  13  57 
19    5   - 

19  "37 

20  6  21 

22     Z     6 

24  Z5  22 

26  zz  zz 

27  8   - 

29  Z3   - 

3z  12   - 

31  X9  - 
31  20   - 

Apr.    z   -  - 
415   - 


9  Great.  Hel.  Lat  N. 
y  Great.  Hel.  Lat.  N. 
0     in  Perihelion. 

6V€ V--5  39 

^      Stationary. 

6  9V 5  +  138 

cPVO 

67l(L 3^+46 

6  9(L ?  +  5  5i 

\l      Great  elong.  W.  23  5  z 


I2      Stationary. 
<J  5C 

<JSC 

<JSO 
9      inO 


»  +  548 
+  4  33 


<Jb(C h  - 

Oo^     ••....   o   ■■■" 

6VC V- 

}j      in  Aphelion. 


4  9 
037 

5  39 


6i& 
67Ji(L 


5-055 
V+  437 


69(L ?  +  544 

d  SC 6  +  436 

6  id ?  +  248 


6 
6 


h 
9 

i 

9 


€ h  —  4  23 

S 9  +  039 

Greatest  Hel.  Lat  S. 

C *  —  I  43 

int5 


<5V(C 

6  9  (D  Superior. 

D3^0 

6V(L 


Vf  —  546 


V+  5  o 

6  &C 8  +  443 

6  9C ?  +  3  43 

H      in  Perihelion. 

dSC 5  +  1 47 

O    '  enters  ^,  Spring  com. 

6  h€ %  —  436 

6  iC ^  —  244 

dVC V—  5  53 

H      Great,  elong.  E.   z8  5Z 

\l  Greatest  Hel.  Lat  N. 

9  in  Aphelion. 

^  Stationary. 

^  Stationary. 

C  Partial  ec.  invis.  at  W. 


\l      Stationary. 


Apr. 


m 


May 


d    h 

6  324 
92346 

zo  14   - 

1419  - 

15   o   9 

z6  zz  56 

16 

x8  Z3  23 
2Z  22  Z4 
22   o    - 

22  z6  45 
2222   - 

23  5  - 
27  4  - 
27   7   - 

a    5    - 

3    9    I 
322   - 

7  828 
7z8   - 

Z2  zo   - 

Z2  Z5    - 

Z4   o   - 

14  8  12 

15  5  37 

z6  4  3 
Z9  23  53 
20   655 

22  Z4   - 

27    4    - 


3OZ04Z 

31  z8   - 

June  2  zz   • 

31528 

814  - 

zo  14  - 
zz  12   - 

12  Z9  53 
Z4  356 
Z4   832 

15  5  - 
z6    936 

z6  19   - 

171745 
z8    5   - 

2Z  2  9 
25  12    - 

26  10  50 

2914  - 
30  20  37 


July 
[Bph  la] 


4    6    - 


O  f 

dVa    .......    3Jt+5   8 

<5SC S-l-446 

6  ^Q  Inferior. 

69€ ?+o    5 

6V€ 5+1 27 

O     Cen.  ec.  vis.  as  part  at  W 

6h€ h  —  4  47 

6  i€ ^  —  325 

6V€ V—  5  53 

9      Greatest  Hel.  Lat  S. 

\l      stationary. 
6  9  9 5  +  0  zo 

9      in  Aphelion. 

6V€ V+  5    2 

i      Greatest  HeL  Lat  N. 

6^€ S+4  4I 

8  Stationary. 

6  iV ^  +  29 

\l      Great,  elong.  W.    26    3 

6  I2.O 

69  € 5—  4  18 

6  9C 9  —  3" 

6h€ %  —  458 

6VC V—  5  46 

6  ^€ ^  —  34Z 

9  Greatest  Hel.  Lat  S. 

69h' 9+17 

6  7l€ 3^+448 

69  h 5  +  0  29 

<JSC S  +  431 

^      in  Aphelion. 

69  9 J+026 

6  h€ b  —  515 

6  9C 9  —  4 29 

69  € 5-348 

5      in  Perihelion. 

(JVC V-  538 

6  9  0  Superior. 

6  id *  —  329 

9      in  ft 

0      enters  2S»  Summer  com. 
5      Greatest  Hel.  Lat.  N. 

6^^ V+437 

6  9V g  +  227 

6  &€ S  +  422 

®     in  Aphelion. 
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d    h  m 

July    5   9- 

10  XI    5 

13    3   - 

13  21  21 
13  22  50 

15  12  X6 

15  18   - 

16  7   o 

1823  - 

21  20    - 

23x3    4 

24  2  - 
2422    - 

28  037 

29  4   - 

Aug.  23- 

62349 

70- 

zo   931 

12X8    - 

X2  Z9  23 

12  22  46 

13  22  42 

18  X3   - 

19  20  2 
21  16  - 
24  441 
26  17   - 

2919    - 

3014  - 

Sept.  3   849 

6  14   - 

6  20  14 

7  10   - 

8x6   - 

926 

XI    4    - 

11  1635 
"  19  53 

1523  - 
16    825 

20  10    5 

21  II    - 

22  17   o 

25 

30  14  X4 

Oct    3 13   - 

4    417 
719   - 

822   - 


6  90  Superior. 
6h€ 

cJ9V 

6V€ 

69€ 


? 
? 


+ 


6\i(i »  - 

6W0 

6  i€ *  — 

»      int5 

$      in  Perihelion. 


536 
X  27 

5  34 
4    6 

356 

246 


6V(i 3)t  +  436 

<PSO 

\l      Great  elong.  E.  27   6 

<5SC S  +  4ai 

{f      in  Aphelion. 

if.      Stationary. 

6hC b  —  60 

i      Stationary. 

6V€ V-  537 

9      Greatest  HeL  Lat  N. 


6 
6 
6 
6 


9 


C 

c 

9 


9 


2  13 

831 
X32 

633 


Greatest  Hel.  Lat.  S. 


67Ji€ 3^  +  444 

6  if  (D  Inferior. 

6^C S  +  426 

9      Stationary. 
6hC %  —  620 

8  in  ft 

6V€ V—  5  43 

{f      Great,  elong.  W.  17  59 

6  9  ^    •• ?  +  o  30 

6i(L 5—  3  18 

\l      in  Perihelion. 

6  ^a ^  +  04 

6  9€ 5  +  0 41 

I2      Stationary. 

6  11  a l!+4  54 

dSC S  +  4  34 

1^      Greatest  Hel.  Lat  N. 

0      enters  dOi,  Autumn  com. 

(C      Partial  ec.  invis.  at  W. 

6h(L I2  —  629 

6  V  Q  Superior. 

6V(L V-  546 

9  in?5 

$      Stationary. 


d     h    m 

Oct    9   -   - 

xo   627 

10  12  I 
XX  22  57 
13  12    - 

14  X  7 
1422   - 

17x731 

19  X   - 

22  x6   - 

25   4  - 

27  18  I 
2821  - 
31  10  4 

Nov.  4  xo  - 

7x1   - 

8    820 

xo    X  42 

X020  13 

XX    313 

IX    5   - 

14   251 

14  12   - 

17  13    - 

1821    - 

20  12    - 

22  13   - 

23  22  39 

«7i5  4X 

28  10   - 


Dec. 


2  14  - 

313  - 
315  - 

7  5   3 

8  X59 

8   3   - 
8   6- 

81547 
II  9  37 
II  13    8 

1222  - 
14   o   - 

18  3  - 
x8   4   - 

18  10   - 

21  521 
21  II  37 
24  23  16 
27  16  - 
31    8   - 


e      * 

O      Tot  ec.  invis.  at  Wash. 

6i€ S  +  135 

6  ^  € J+144 

6  9€ 9  +  252 

6  11  S 5— on 

6V€ V+  5  ^ 

V     in8 

(JSC S  +  435 

\l      in  Aphelion.    ■ 

<^^C %  —  626 

^      Stationary. 

6V€ V  —  543 

6  iQ 

6  9V    i  .  .  .  .  ;  S  -  143 

6  ^C ^  +  3   7 

6VC S  +  I53 

6V(L V+  5   S 

6  9C 9  +  3  2I 

9      in  Aphelion. 

4S(C S  +  427 

\l      Greatest  Hel.  Lat  S. 

S      in?J 

^      Great  elong.  E.  22  15 

6V71 9-247 

cPhO 

6h(L b-617 

6V(L V—  5  33 

^      Stationary. 

6\IV 9  -035 

9      in  S2 

;      Greatest  HeL  Lat  S. 

6  i€ ^  +  42 

<i9C 9  +  6 IX 

\l      in  Perihelion. 
<$  9  O  Inferior. 

611^ 2f  +  5   7 

6  9  a 9  +  2  42 

<5SC S  +  415 

<$9S 9  —  1 36 

<59^ 9  +  34 

6VQ 
^      Stationary. 

H      Greatest  Hel.  Lat  N. 

6  hC I2  —  612 

O      enters  Vf,  Winter  com. 

(JVC V—  5  25 

^      Great,  elong.  W.  22  23 

0     in  Perihelion. 
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Geographic 

Reduction  to 

Alti- 

Loff p 

Looffitude 

No. 

PbACII. 

Ge€)ccntric 

tude 

{Including 

from 

J^AULUac. 

Latitude. 

(Meters.) 

aUitude). 

Washiivton. 

I 

Abbadia  .... 

0           /               // 

+43  22  52.2 

-II    39.2 

69 

9.999313 

h     m        s 

-  5     I  15.7 

2 

Adelaide  .     .     . 

. 

-34  55  38 

-no  56.8 

43 

9.999523 

+  9  37  23.92 

3 

Albany,  N.  Y. 

■ 

+42  39  12.7 

-II    38.0 

.67 

9.999331 

-  0  13    9.0 

4 

Algiers     .     .     . 

>     . 

+36  47  50 

-II    II.3 

342 

9-999497 

-  5  20  24.33 

5 

Allegheny     .     . 

■     . 

+40  28  58.0 

-II    31.4 

384 

9.999409 

+  011  49.61 

6 

Amherst,  Mass.     , 

+42  21  56.5 

-II    37.3 

no 

9.999341 

-  0  18    9.85 

7 

Ann  Arbor   .     .     < 

+42  16  48.0 

-II  37-0 

285 

9.999355 

+  0  26  39.41 

8 

Appleton,  Wis. 

+44  15  39 

-II  40.1 

238 

9.999301 

+  045  20.11 

9 

Arcetri     .... 

+43  45  14.6 

-II  39-7 

184 

9.999310 

-  5  53  17.12 

lO 

Arequipa,  Peru 

-16  22  28.0 

+  6  17.8 

2452 

0.000051 

-  0  22    4.05 

II 

Armagh,  Ireland   . 

+54  21  12.7 

-II     4.2 

61 

9.999033 

-  4  41  40.4 

12 

Athens     .... 

+37  58  20.7 

-II  18.9 

107 

9.999452 

-  6  43    8.70 

13 

Baltimore,  Md .     , 

+39  17  48 

-II  25.5 

75 

9.999417 

-  0    I  49.8 

14 

Bamberg,  Bavaria. 

+49  53    6.0 

-II  30.7 

300 

9.999 16 1 

-  5  51  49.43 

15 

Barcelona 

+41  25  18 

-II  34.7 

420 

9.999387 

-  5  16  43.8 

i6 

Bayswater    .     .     . 

-31  55  13 

■no  27.8 

30 

9.999593 

+11    8    6 

17 

Beloit,  Wis. .     .     , 

+42  30    8.4 

-II  37.6 

•     •     • 

9.999331 

+  04751.5 

i8 

Bergen,  Norway    . 

+60  23  54 

-10    2.7 

•     •     • 

9.998888 

-  5  29  28.53 

19 

Berkeley  .... 

+37  52  23.6 

-II  18.3 

97 

9.999455 

+  30  46.94 

20 

Berlin      .... 

+52  30  16.7 

-II  17.1 

47 

9.999078 

-  6    I  50.63 

21 

Berlin      .... 

+52  31  30.7 

-II  17.0 

... 

9.999075 

-  6    I  43.23 

22 

Berlin      .... 

+52  29    7 

-11  17.3 

38 

9.999078 

-  6    2  lo.o 

23 

Berne,  Switzerlanc 

i 

+46  57    8.7 

-II  390 

573 

9.999255 

-  5  38    1.51 

24 

Besangon,  France 

+47  14  59.0 

-II  38.5 

310 

9.999229 

-  5  32  12.95 

25 

Bethlehem,  Pa. 

-1-40  36  23.1 

-II  31.9 

... 

9.999379 

-  0    6  43.93 

26 

Birr  Castle    .     .     . 

+53    5  47.0 

-II  13.3 

56 

9.999064 

-  4  36  34.9 

27 

Bloomington 

+39    9  54 

-II  25.5 

266 

9-999433 

+  0  38  38 

28 

Bogota     .     . 

+  4  36  15.4 

-II  51.5 

2634 

0.000170 

-  0  II  21.58 

29 

Bombay  .     . 

+18  53  45 

-  7    8.1 

19 

9.999848 

-  9  59  31.52 

30 

Bonn  .     .     . 

+50  43  45.0 

-II  26.9 

62 

9.999124 

-  5  36  39.0c 

31 

Bordeaux 

+44  50    7.2 

-II  40.4 

73 

9.999276 

-  5    6  10.24 

32 

Boston 

+42  20  58 

-II  37.2 

... 

9-999334 

-  0  23  56.7 

33 

Bothkamp    . 

+54  12    9.6 

-II     5.3 

32 

9-999035 

-  5  48  47.0 

34 

Bremen    .     . 

.  .  . 

+53    4  36 

-II  13.4 

... 

9.999061 

-  5  43  31.7 

35 

Breslau    .     . 

+51     6  55.8 

-II  25.0 

147 

9.999120 

-  6  16  24.57 

36 

Brisbane .     . 

-27  28    0 

+  9  32.2 

•  •  . 

9.999689 

+  8  39  37.8 

37 

Brussels  .     . 

+50  47  55.5 

-II  26.6 

100 

9.999125 

-  5  25  42.7 

38 

Budapest 

+47  29  34.7 

-II  38.0 

... 

9.999202 

-  6  24  31. 1 

39 

Cambridge,  Eng.  . 

+52  12  51.6 

-II  18.9 

26 

9.999084 

-  5    8  38.53 

40 

Cambridge,  Mass.  . 

+42  22  47.6 

-II  37-3 

24 

9.999336 

-  0  23  44.73 

41 

Cape  of  Good  Hope. 

-33  56    3.6 

+10  48.0 

16 

9-999544 

-  6  22  10,54 

42 

Carloforte     .     .     . 

+39    8    9 

-II  25.3 

18 

9.999417 

-  5  41  30.7 

43 

Catania,  Sicily  .     , 

+37  30  13.3 

-II  16.0 

47 

9.999460 

-6    836 

44 

Charkow,  Russia  . 

+50    0    9.6 

-II  30.2 

138 

9.999147 

-  7  33  11.55 

45 

Charlottesvil 

le  . 

1 

+38    2     1.2 

-II   19.3 

250 

9.999461 

+  05  49-44 

[Bph 
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LONGITUD8   PROM   GrBBNWICH. 


No. 


In  Time. 


I 
2 

3 
4 
5 

6 

7 
8 

9 
10 

II 
12 

13 
14 
15 

16 

17 
18 

19 
20 

21 
22 

23 
24 
25 

26 

27 
28 

29 
30 

31 
32 

33 
34 
35 

36 

37 
38 

39 
40 

41 
42 

43 
44 
45 


h    m       8 
+  O     7     O.I 

-  9  14  20.30 

+  4  55    6.8 

-  o  12    8.55 
+  5  20    5.39 

+  4  50    5.93 

+  S345519 

+  5  53  35-89 
-045    1.34 

+  446  H.73 

+  o  26  35.4 

-  I  34  52.92 
+  56  26.0 

-  o  43  33.65 
-08  28.0 

-  7  43  38 
+  5  56    7.3 

-  o  21  12.75 
+  89    2.72 

-  o  53  34.85 

-  o  53  27.45 

-  o  53  54-2 

-  o  29  45.73 

-  o  23  57.17 
+  5    I  31.85 

+  031  40.9 

+  5  46  54 
+  4  56  54.20 

-451  1574 

-  o  28  23.22 


+  o 

+  4 

-  o 

-  o 

-  I 

-10 
-  o 

-  I 

-  o 

+  4 

-  I 

-  o 

-  I 

-    2 

+  5 


2    5.54 

44  19.1 
40312 

35  15.9 
8    8.79 

12  6.4 
17  26.9 

16  15.3 
o  22.75 
4431.05 

13  54.76 

33  14-9 
o  20 

24  55.77 

14  5.22 


In  Arc. 


// 


+     I  45    1.5 

-13835    4.5 
+  73  46  42.0 

-     3    2    8.2 

+  80    I  20.8 


+ 
+ 
+ 

+ 
+ 


72  31 

8343 
8823 

11*15 
71  32 

638 

2343 
76  36 

1053 
2    7 


29.0 

47.8 

58.4 
20.1 

56.0 

51.0 
13.8 
30 
24.8 
o 


-115  54  30 
+  89    I  49.5 

-  5  18  11.2 
+122  15  40.8 

-  13  23  42.8 

-  13  21  51.8 

-  13  28  33 

-  7  26  26.0 

-  5  59  17.6 
+  75  22  57.8 

+     7  55  13.5 
+  86  43  30 

+  74  13  33.0 

-  72  48  56.1 

-  7    548.3 


-I- 
+ 


o 

71 

-  10 

-  8 

-  17 

-153 

-  4 

-  19 

-  o 

+  71 

-  18 

-  8 

-  15 

-  36 
+  78 


31  23.1 

446.5 
7  48.0 

48  58.5 
2  11.8 

I  36 
21  43.5 
349.5 
541.2 
7  45-8 

28  41.4 
18  43.5 
5    o 
13  56.6 
31  18.3 


Reduction 
from  Or. 

Sid.  Time 

of  Mean 

Noon  to 

Local 

S.  T.  M.  N. 


5 

+       1. 15 

-  91.06 

+   48.48 

-  2.00 
+   52.58 

+  47.66 
+  55.02 
+   58.09 

-  7.40 
+   47.02 

+      4.37 

-  15.59 

+   50.34 

-  7.16 

-  1.39 

-  76.16 
+   58.50 

-  3.48 
+   80.34 

-  8.80 

-  8.78 

-  8.86 

-  4.89 

-  3.94 
+  49.53 

+  5.20 
+  56.99 
+  48.77 

-  47.85 

-  4.66 

+  0.34 
+  46.71 

-  6.66 

-  5-79 

-  11.20 

-100.55 

-  2.87 

-  12.53 

-  0.06 
+  46.74 

-  12.14 

-  5.46 

-  9.91 

-  23.81 

+  51.60 


Dbscriptzon. 


Obs.  Paris  Academy  of  Science,  Hendaye. 

South  Australia. 

Dudley  Obs.    Old  Obs.  36^.8  N..  6".79  E. 

At  Bourzareah,  near  Algiers.  Old  Obs.a'.S  S.,8"E. 

Obs.ofWest.Univ.  Pa.  Old  Obs.,  76^.4  S.,2 ".46  E. 

Amherst  College  Obs.   Old  Obs.  2o".6  N.,  i  ■. 26  E. 
Detroit  Obs.  of  the  University  of  Michigan. 
Underwood  Obs.  of  the  Lawrence  University. 
Near  Florence,  Italy. 
Branch  of  the  Harvard  College  Observatory. 

University  Observatory. 

National  Observatory  of  Greece. 

Johns  Hopkins  University  Observatory. 

Remeis  Observatory. 

Fabra  Obs.  of  the  Royal  Acad,  of  Sci.  and  Arts. 

International  Latitude  Obs.    West  Australia. 
Smith  Observatory  of  Beloit  College. 
Observatory  of  Naval  School. 
Student's  Obs.  of  the  University  of  California. 
Royal  Obs.    Old  Obs.  56".4  N.,  o».39  W. 

Urania  Observatory. 

Treptow  Observatory. 

Observatory  of  the  Cantonal  University. 

National  Observatory. 

Sajrre  Obs.  of  Lehigh  Univ.  at  South  Bethlehem. 

Private  observatory  of  the  Earl  of  Rosse. 
Kirkwood  Obs.  of  the  University  of  Indiana. 
National  Obs.  of  the  Republic  of  Colombia. 
Government  Obs.    Colaba. 
Royal  University  Observatory. 

Observatory,  Univ.  of  Bordeaux  at  Floirac. 
Obs.  of  Boston  Univ.,  Old  Obs.  34"  N.,  4'.!  E. 
Observatory  of  Herr.  von  Bulow. 
Formerly  Giber's  Observatory. 
Royal  University  Observatory. 

Queensland,  Australia. 

Royal  Gbs.of  Belgium.  Old  Obs.3'i8''N., i ".8 E. 
Geodetic  Obs.  of  Royal  Polytechnic  School. 
University  of  Cambridge  Observatory. 
Harvard  College  Observatory. 

Royal  Observatory. 

Intemat.  Lat.  Obs.,  Island  of  Sardinia. 

Royal  Astrophysical  Obs.  of  the  University. 

University  Observatory. 

Leander  McCormick  Obs.  of  Univ.  of  Virginia. 
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No. 

Placb. 

Geograpliic 
latitude. 

Reduction  to 
Geocentric 

Alti- 
tude 

Loff  f 
{JnchAding 

Loncitude 
from 

Latitude. 

(Jl/eterj). 

aUiiudt). 

Washinffton. 

46 

Chicago    .... 

e         /             // 

-1-41   50     I.O 

-II 

ft 

35-9 

■    •    • 

9-999  348 

h      m         s 
+  0  42    11.06 

47 

Christiania    .     .     . 

+59  54  44-0 

-10 

8.7 

25 

9.998  901 

-  5  51     9-30 

48 

Cincinnati,  Ohio    . 

+39    8  19.5 

-II 

25.4 

249 

9.999  433 

+  0  29   25.62 

49 

Cleveland,  Ohio     . 

+41  30  14.5 

-II 

34-9 

212 

9.999  370 

+  0    18    10.04 

50 

Clinton,  N.  Y.  .     . 

+43     3  17.0 

-II 

38.7 

276 

9.999  335 

-  0    6  3833 

51 

Coimbra  .... 

+40  12  24.5 

-II 

30.3 

99 

9.999  396 

T  4  34  32.7 

52 

Columbia      .     .     . 

+38  56  51.7 

-II 

24.4 

225 

9.999  436 

+  11     2.55 

53 

Columbus     .     .     . 

+39  59  50.4 

-II 

29.4 

... 

9.999  394 

+  0  23  46.8 

54 

Copenhagen .    .    . 

+55  41  12.6 

-10 

53.1 

14 

9.998  998 

-  5  58  34.48 

55 

Cordoba  .... 

-31  25  15.2 

+10 

22.2 

434 

9.999  632 

-  0  51  27.56 

56 

Cracow    .... 

+50    3  52.0 

-II 

29.9 

220 

9.999  152 

-  6  28     6.06 

57 

Dantzig   .... 

+54  21   18.0 

-II 

4.1 

3 

9.999  029 

-  6  22  55.4 

58 

DehraDun  .     .     . 

+30  18  51.8 

-10 

9.4 

687 

9.999  674 

-10  20  29.25 

59 

Denver,  Colo.    .     . 

+39  40  36.4 

-II 

27.9 

1650 

9.999  514 

+  I  51  31-85 

60 

Des  Moines,  Iowa  . 

+41  36    0 

-II 

35.2 

296 

9.999  374 

+  16  14.78 

61 

Dorpat     .... 

+58  22  47.1 

-10 

26.4 

65 

9.998  938 

-  6  55     9-07 

62 

Dresden  .... 

+51     2  16.8 

-II 

25.4 

... 

9.999  112 

-  6    3  10.63 

63 

Dublin     .... 

+53  23  131 

-II 

11.3 

86 

9.999  059 

-  4  42  54.7 

64 

Dun  Echt., Scotland 

+57    9  36 

-10 

39-2 

141 

9.998  972 

-  4  58  35.8 

65 

Durham  .... 

+54  46    6.2 

-II 

0.9 

107 

9.999  026 

-  5     I  56.03 

66 

Dusseldorf    .     .     . 

+51  12  25.0 

-II 

24.6 

26 

9.999  no 

-  5  35  20.8 

67 

Edinburgh   .     .     . 

+55  55  28.0 

-10 

509 

134 

9.999  000 

-  4  55  31.6 

68 

Edinburgh    ... 

+55  57  23.2 

-10 

507 

106 

9.998  998 

-  4  55  327 

69 

Evanston,  111.   .    . 

+42     3  33.4 

-II 

36.5 

175 

9.999  354 

-*-  0  42  26.5 

70 

Flagstaff,  Ariz. 

+35  12  30.4 

-10 

59.2 

2210 

9.999  664 

+  2  18  28.79 

71 

Gaithersburfi"  Md. 
Geneva,  N.x.  .     . 

+39    8  13.2 

-II 

254 

165 

9.999  427 

+  00  31.95 

72 

+42  52  46.2 

-II 

38.3 

152 

9.999  331 

-  0    0  14.78 

73 

Geneva,  Switzerland 

+46  II  58.8 

-II 

39.9 

406 

9.999  264 

-  5  32  52.49 

74 

Genoa      .... 

+44  25     9.3 

-II 

40.2 

105 

9.999  288 

-  5  43  57-11 

75 

Georgetown,  D.  C. 

+38  54  26.7 

-II 

24.2 

46 

9-999  425 

+  00    2.48 

76 

Glasgow,  Mo.     .    . 

+39  13  45.6 

-II 

25.8 

227 

9.999  430 

+  13     2.30 

77 

Glasgow,  Scotland . 

+55  52  42.8 

-10 

51.5 

55 

9.998  997 

-  4  51     5.23 

78 

Gotha      .... 

+50  56  37.9 

-II 

25.9 

320 

9.999  136 

-  5  51     6.27 

79 

Gottingen     ,     .     . 

+51  31  47.9 

-II 

22.8 

160 

9.999  III 

-  5  48    2.07 

80 

Greencastle,  Ind.   . 

+39  38  46.6 

-II 

27.8 

262 

9.999421 

+  0  39    8.56 

81 

Greenwich    .     .     . 

+51  28  38.1 

-II 

23.1 

47 

9.999  104 

-  5     8  15.78 

82 

Hamburg     .     .     . 

+53  28  46.0 

-II 

10.6 

40 

9.999  054 

-  5  49  14.3 

83 

Hamburg     .     •     . 

+53  33    70 

-II 

10. 1 

25 

9.999051 

-  5  48    9.6 

84 

Hamburg     .     .     . 

+53  32  51.8 

-II 

10.2 

30 

9.999051 

-  5  48    9.20 

85 

Hanover,  N.  H.     . 

+43  42  15.3 

-II 

39-6 

183 

9.999312 

-  0  19    7.87 

86 

Harrow,  England  . 
Haverford,  ra  .    . 

+51  34  47.1 

-II 

22.6 

67 

9.999  103 

-  5    6  55.92 

87 

+40    0  40.1 

-II 

29.4 

■     .     • 

9.999  394 

-  0    7    3.08 

88 

Heidelberg   .     .     . 

+49  23  55.2 

-II 

32.6 

570 

9.999  192 

-  5  43    8.91 

89 

Heidelberg   .     .     . 

+49  23  54.9 

-II 

32.6 

562 

9.999  191 

-  5  43  10-03 

90 

Helsingf ors  .     .     . 

+60    9  42.6 

ti 

-10 

Lph  la] 

5.6 

38 

9.998  896 

-  6  48    4,93 
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Lc 

>NOrrUDB  FROM 

Qrubnwxch. 

Reduction 
from  Gr. 

Sid.  Time 

No. 

of  Mean 

• 

In  Time. 

In  Arc. 

Noon  to 
S.  T.  M.  N 

h 

m    s 

0   /   /f 

8 

46 

+5 

50  26.84 

+ 

87  36  42.6 

+57.57 

47 

-0 

42  53.52 

— 

10  43  22.8 

-  705 

48 

+5 

37  41.40 

+ 

84  25  21.0 

+55.48 

49 

+5 

26  25.82 

+ 

81  36  27.3 

+53.62 

50 

+5 

I  37.45 

+ 

75  24  21.7 

+49.55 

51 

+0 

33  43.1 

+ 

8  25  46.5 

+  5.54 

52 

+6 

9  18.33 

+ 

92  19  350 

+60.67 

53 

+5  32  2.6 

+ 

83  039.0 

+54.55 

54 

-0 

50  18.70 

— 

12  34  40.5 

-  8.26 

55 

+4 

16  48.22 

+ 

6412  3.3 

+42.19 

56 

-I 

19  50.28 

— 

19  57  34.2 

-13.12 

57 

-I 

14  39.6 

— 

18  39  54.0 

-12.26 

58 

-5 

12  13.47 

— 

78  3  22.0 

-51.29 

59 

+6 

59  47.63 

+104  56  54.4 

+68.96 

60 

+6 

14  30.56 

+ 

93  37  38.4 

+61.52 

61 

-I 

46  53.29 

— 

26  43  19.3 

-17.56 

62 

-0 

54  54-85 

— 

13  43  42.7 

-  9.02 

63 

-fO 

25  21. 1 

+ 

6  20  16.5 

+  4.16 

64 

+0 

9  40.0 

+ 

2  25  0.0 

+  1.59 

65 

+0 

6  19.75 

+ 

I  34  56.3 

+  1.04 

66 

-0 

27  5.0 

— 

6  46  15.0 

-  4.45 

67 

+0 

12  44.2 

+ 

3  II  30 

+  2.09 

68 

-fO 

12  43.1 

+ 

3  10  46.5 

+  2.09 

69 

+5 

50  42.3 

+ 

87  40  34-5 

+57.61 

70 

+7 

26  44.57 

+11 1  41  8.6 

+73.39 

71 

+5 

8  47.73 

+ 

TJ  II  56.0 

+50.73 

72 

+5 

8  i.oo 

+ 

77    0  15.0 

+50.60 

73 

-0 

24  36.71 

— 

6  9  10.7 

-  4.04 

74 

-0 

35  41.33 

— 

8  55  20.0 

-  5-86 

75 

+S 

8  18.26 

+ 

77    4  33-9 

+50.65 

76 

+6 

II  18.08 

+ 

92  49  31.2 

+61.00 

77 

+0 

17  10.55 

+ 

4  17  38.3 

+  2.82 

78 

-0 

42  50.49 

— 

10  42  37-3 

-  7.04 

79 

-0 

39  46.29 

— 

9  56  34.3 

-  6.53 

80 

+5  47  24.34 

+ 

86  51  5.1 

+57.07 

81 

0 

0  0.00 

0  0  0.0 

0.00 

82 

-0 

40  58.5 

— 

10  14  37.5 

-  6.73 

83 

-0 

39  53.8 

— 

9  58  27.0 

-  6.55 

84 

-0 

39  53.42 

— 

95821.3 

-  6.55 

85 

■i'4  49  7.91 

+ 

72  16  58.7 

+47.50 

86 

+0 

I  19.86 

+ 

0  19  57.9 

+  0.22 

87 

+5 

I  12.70 

+ 

75  18  10.5 

+49.48 

88 

-0 

34  53.13 

— 

8  43  17.0 

-  5.73 

89 

-0 

34  54.25 

— 

8  43  33.7 

-  5-73 

90 

-I 

39  49.15 

— 

24  57  17.3 

-16.40 

DB8CKXPTIOK. 


Old  Obs.;  transferred  to  Evanston,  Ill»  in  1887. 
Observatory  of  the  University. 
Univ.Obs.on  MtLookout.  01dObs.i'53"S.  i7*.6W. 
Obs.  of  Case  School  of  Applied  Science. 
Litchfield  Obs.  of  Hamilton  College. 

Royal  Astronomical  Observatory  of  Portugal. 
Laws  Observatory  of  the  University  of  Missouri. 
Emerson  McMillan  Obs.  of  Ohio  State  Univ. 
Astronomical  Observatory  of  the  University. 
National  Observatory  of  Argentine  Republic. 

Royal  University  Observatory. 

Western  Prussia. 

Obs.  Great  Trigonometric  Survey  of  India. 

Chamberlin  Observatory  of  the  Univ.  of  Denver. 

Drake  University  Observatory. 

Observatory  Imperial  University  (Jurjew). 
Baron  Engelhard t's  Observatory. 
Observatory  of  Trinity  College  at  Dunsink. 
Formerly  Lord  Crawford's  Observatory. 
Observatory  of  the  University. 

Municipal  Observatory,  Bilk. 

Roy.  Obs.  of  Scotland,  Blackford  Hill. 

City  Observatory,  Calton  Hill. 

Dearborn  Observatory  of  North  Western  Univ. 

Lowell  Observatory. 

International  Latitude  Observatory. 

Smith  Observatory. 

Municipal  Observatory. 

Hydrographic  Institute. 

Georgetown  College  Observatory,  Washington. 

Morrison  Observatory. 

University  Observatory. 

Ducal  Observatory,  Saxe-Coburg-Gotha. 

Royal  University  Observatory. 

McKim  Observatory  of  De  Pauw  University. 

Royal  Observatory. 

New  Observatory,  Bergedorf . 

Old  Observatory. 

Imperial  Marine  Observatory. 

Shattuck  Observatory  of  Dartmouth  College. 

Colonel  Tupman's  Observatory. 
Haverford  College  Observatory. 
Astronomical  Institute,  K5nigstuhl. 
Astrophysical  Institute,  Kdnigstuhl. 
University  Observatory. 
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_*-j_ 

Reduction  to 

Aiti. 

Log  p 

Longitude 

No. 

Pl^CS. 

Oeograpnic 

Geocentric 

tude 

(Including 

from 

L<autuae. 

Latitude. 

(Meters). 

aUilude). 

Washington. 

91 

Herdny,  Hunga 

0        /         // 

ry  •       +47  15  47.4 

-II    38.4 

229 

•9.999  224 

h 

-  6 

m         s 
14   40.5 

92 

Hongkong  . 

.       .         -I-22    18 

134 

-  8  10.7 

34 

9.999  791 

+11 

15       2.36 

93 

Iowa  City,  lowj 

I               +41    40 

0 

-II  35-4 

183 

9.999  364 

+  0 

57  50 

94 

Ithaca,  N.  Y. 

.       .         +42    26 

47-3 

-II  37.4 

256 

9.999  349 

-  0 

2  19.79 

95 

Jamaica  .     . 

.     .       +i8  24 

51 

-  6  58.7 

•      •      • 

9.999  854 

+  0 

3  13.70 

96 

Jena,  Prussia 

.     •       +50  55 

34.9 

-II  26.0 

156 

9.999  126 

-  5 

54  36.05 

97 

Jena,  Prussia 

.     .       +50  56 

15-7 

-II  25.9 

174 

9.999  126 

-  5 

54  37.8 

98 

Kalocsa   .     . 

.     .       +46  31 

41.7 

-II  39.6 

117 

9.999  235 

-  6 

24  10.12 

99 

Karlsruhe,  Bad( 

2n  .       +49    0 

29.6 

-II  33.9 

no 

9.999  170 

-  5 

41  52.2 

100 

Kazan,  Russia 

•     .       +55  50 

20.0 

-10  51.7 

98 

9.999  000 

-  8 

23  32.3 

lOI 

Kew    .     .     . 

.     .       +51  28 

6 

-II  23.2 

II 

9.999  102 

-  5 

7     0.7 

102 

Kiel,  Holstein 

.     .       +54  20 

27.6 

-I  I     4.3 

48 

9.999  033 

-  5 

48  51.33 

103 

Kief,  Russia 

.     .       +50  27 

10.5 

-II  28.2 

182 

9.999  139 

-  7 

10  16.42 

104 

Kis-Kartal    . 

.     .       +47  41 

54.8 

-II  37.5 

•     •     • 

9.999  197 

-  6 

26  27.5 

105 

Konigsberg,  Pn 

issia    +54  42 

504 

-II     1.3 

22 

9.999  022 

-  6 

30  14.82 

106 

Kremsmunster , 

.     .       +48     3 

23.1 

-II  36.7 

384 

9.999  214 

-  6 

4  47-37 

107 

La  Plata  .     . 

•     •       -34  54  30.3 

+10  56.7 

12 

9.999521 

-  I 

16  38.8 

108 

Lawrence 

.     .       +36  57 

30 

-II   124 

311 

9.999  491 

+  I 

12  42 

109 

Leiden,  Holland 

I     .       +52     9 

20.0 

-II   19.3 

4 

9.999  084 

-  5 

26  11.95 

no 

Leipzig,  Saxonj 

^     .       +51  20 

5.9 

-II  23.9 

119 

9.999  112 

-  5 

57  49-76 

III 

Lifege,  Belgium  . 

.       +50  37 

7 

-II  27.5 

127 

9.999  132 

-  5 

30  31-0 

112 

Lisbon     .     .     . 

.       +38  42 

313 

-II  23.1 

94 

9-999  433 

-  4 

31  31.10 

113 

Liverpool      .     . 

.       +53  24 

4.8 

-II   II. 2 

62 

9-999  057 

-  4 

55  58.45 

114 

Lund,  Sweden  . 

-     .       +55  41 

51.6 

-10  53.0 

38 

9.999  000 

-  6 

I     0.79 

115 

Lussinpiccolo 

.     .       +44  32 

II.O 

-II  40.3 

42 

9.999  281 

-  6 

6     8.19 

116 

Lyons,  France 

.     .       +45  41 

41.0 

-II  40.3 

300 

9.999  268 

-  5 

27  24.33 

117 

Madison,  Wis.  . 

+43     4 

36.8 

-II  38.7 

292 

9.999  336 

+  0 

49  22.15 

118 

Madras    .     . 

.       +13     4 

8.0 

-5     7.6 

7 

9.999  925 

-10 

29  14.90 

119 

Madrid     .     . 

.     .       +40  24 

29.7 

-II  31.1 

655 

9.999  428 

-  4  53  30.66 

120 

Manila     .     . 

.     .       +14  35 

25 

-  5  40.5 

3 

9-999  907 

+10 

47  54 

121 

Mare  Island,  Ca 

1.  .       +38     5 

55.8 

-II   19.7 

22 

9.999  444 

+  3 

0  49.8 

122 

Markree,  Irelanc 

1    .       +54  10 

31.8 

-II     5.5 

45 

9.999  037 

-  4  34  27.4 

123 

Marseilles     . 

.     .       +43  18 

17.5 

-II  39,1 

75 

9.999315 

-  5 

29  50.37 

124 

Mauritius 

.     .       -20     5 

39 

+  7  30.8 

55 

9.999  832 

-  8 

58  28.4 

125 

Melbourne,  Vict 

oria     -37  49 

53-4 

+11   18.1 

28 

9.999451 

+  9 

II  50.2 

126 

Meudon   .     . 

.     ,      +48  48 

18 

-II  34-6 

162 

9.999  180 

-  5 

17  11.4 

127 

Middletown,  Co 

nn.      +41  33 

16.0 

-II  35.1 

•      •      • 

9.999  355 

-  0 

17  38.60 

128 

Milan  .     .     . 

.     .       +45  27 

59.3 

-11  40.4 

120 

9.999  262 

-  5 

45     1-70 

129 

Minneapolis . 

+44  58 

40.0 

-11  40.4 

260 

9.999  285 

+  I 

4  41.06 

130 

Mizusawa 

.     .       +39     8 

3.6 

-II  25.4 

62 

9.999  420 

+  9 

27  13-47 

131 

Modena,  Italy  . 

.     .       +44  38 

52.8 

-II  40.4 

•  •  • 

9-999  275 

-  5 

51  58.7 

132 

Montreal .     .     . 

.     .       +45  30 

17.0 

-II  40.4 

67 

9.999  258 

-  0 

13  57.15 

133 

Moscow    .     . 

.     .       +55  45 

19.8 

-10  52.5 

150 

9.999  005 

-  7 

38  32.87 

134 

Mount  Hamilto 

n   .       +37  20 

25.6 

-II   14.9 

1283 

9-999  548 

+  2 

58  1911 

135 

Mount  Wilson 

.     .       +34  12 

59.5 

[E] 

-10  50.6 

ph  xa] 

1800 

9.999  660 

-f  2 

43  58.55 
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LONGITUDS   FROM  GrSBNWICH. 

Reduction 
from  Gr. 
Sid.  Time 

No. 

• 

of  Mean 

Dbscription. 

In  Time. 

In  Arc. 

Noon  to 

Local 

S.  T.  M.  N. 

h      m        s 

0      t       II 

s 

91 

-I     6  24.7 

-    16  36  10.5 

-10.91 

Astrophysical  Obs.,  near  Steinamanger. 

92 

-7    36   41.86 

-114  10  27.9 

-75.01 

British  Colonial  Observatory. 

93 

+6     6     6. 

-H  91  31  30. 

+60.14 

Obs.  of  the  State  Univ.  of  Iowa. 

94 

+5     5  55-99 

+   76  28  59.9 

+50.26 

Observatory  of  Cornell  University. 

95 

+5  II  29.48 

+   "Jf  52  22.2 

+51.17 

Mr.  Hall's  Observatory,  Montego  Bay. 

96 

-0  46  20.27 

-  II  35    4.0 

-   7.61 

University  Observatory. 

97 

-0  46  22.0 

-  1 1  35  30-0 

-   7.62 

Dr.  Winkler's  Observatory. 

98-1   15  54-34 

-  185835.1 

-12.47 

Haynald  Obs.,  Hungary. 

99  -<^  33  36.4 

-     8  24    6.0 

-   5.52 

Transferred  to  Heidelberg  in  1896. 

100-3  15  16.5 

-  48  49    7-5 

-32.08 

Englehart  Obs.  of  the  Imperial  University. 

loi  +0     I   15. 1 

+     0  18  46.5 

+   0.21 

Meteorological  Obs.,  Kew  Garden.s,  London. 

102 

-o  40  35.55 

-  10    8  53.3 

-   6.67 

Old  position  of  Transit  Circle,  o".9  N.,  0^.12  E. 

103 

-2     2     0.64 

-  30  30    9-6 

-20.04 

Imperial  University  Observatory. 

104 

-I   18  11.7 

-  19  32  55-5 

-12.85 

Near  Asz6d,  Hungary. 

105 

-I  21  59.04 

-  20  29  45.6 

-13.47 

Royal  University  Observatory. 

106 

-0  56  31.59 

-  14    7  53-9 

-  9.29 

Obs.  of  the  Benedictines,  Austria. 

107 

+3  51  37.0 

+  57  54  15.0 

+38.05 

Obs.  Nat.  Univ.,  Argentine  Republic. 

108 

+6  20  58. 

+  95  14  30. 

+62.58 

Obs.  of  the  State  Univ.  of  Kansas. 

109 

-0  17  56.17 

-    4  29    2.6 

-   2.95 

University  Observatory. 

no 

-o  49  33.98 

-  12  23  29.7 

-   8.14 

University  Observatory. 

III 

-0  22  15.2 

-     5  33  48.0 

-  3.66 

University  Observatory,  Cointe. 

112 

+0  36  44.68 

+     911  10.2 

+  6.04 

Royal  Astronomical  Obs.,  Tapada. 

113 

+0  12  17.33 

+     34  20.0 

+   2.02 

Bidston,  Birkenhead. 

114 

-0  52  45.01 

-  13  II  15.1 

-  8.67 

Royal  Observatory  of  the  University. 

115 

-0  57  52.41 

-  14  28    6.1 

-  9.51 

Manora  Observatory,  Austria. 

116 

-0  19     8.55 

-4  47    8.3 

-   314 

Obs.  of  the  Univ.,  St.  Genis,  Laval. 

117 

+5  57  37.93 

+  89  24  29.0 

+58.75 

Washburn  Obs.  of  Univ.  of  Wisconsin. 

118 -5  20  5912 

-  80  14  46.8 

-52.73 

Founded  by  East  India  Company. 

119 

+0  14  45.12 

+     3  41  16.8 

+   2.42 

Ast.  and  Meteorological  Observatory. 

120 

-8     3  50. 

-120  57  30. 

-79.48 

Meteorological  Observatory. 

121 

+8     9     5.6 

+122  16  24.0 

+80.35 

U.  S.  Naval  Observatory. 

122 

+0  33  48.4 

+     8  27    6.0 

+   5.55 

Obs.  of  Col.  Cooper,  near  Collooney. 

123 

-0  21  34.59 

-     5  23  38.9 

-  3.54 

National  Obs.,  Univ.  of  Aix-Marseilles. 

124 

-3  50  12.6 

-  57  33    9.0 

-37.82 

Royal  Alfred  Observatory,  Port-Louis. 

125 

-9  39  54.0 

-144  58  30.0 

-95.26 

State  Obs.;  transf.  from  Williamstown  in  1861. 

126 

-0     8  55.6 

-    2  13  54.0 

-    1.47 

Seine-et-Oise,  near  Paris. 

127 

+4  50  37.18 

+  72  39  17.7 

+47.74 

Wesleyan  University  Observatory. 

128 

-0  36  45.92 

-911  28.8 

-  6.04 

Royal  Observatory,  Brera. 

I29j-f6  12  56.84 

+  93  14  12.6 

+61.27 

Obs.  of  the  State  University  of  Minnesota. 

130  -9  24  30.75 

-141    741.3 

-92.74 

International  Latitude  Observatory,  Japan. 

131 

-0  43  42.9 

-  10  55  43.5 

-   7.18 

Ducal  Observatory. 

132 

+4  54  18.63 

+  73  34  39.4 

+48.35 

McGill  University  Observatory. 

133 

-2  30  17.09 

-  37  34  16.3 

-24.69 

Obs.  of  the  Imperial  University,  Presnia. 

134 

+8     6  34.89 

+121  38433 

+79.93 

Lick  Obs.  of  the  University  of  California. 

135 

+7  52  14.33 

+118    334.9 

+77.58 

Solar  Observatory,  near  Pasadena,  Cal. 

[Eph  za] 
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No. 

PI.AC8. 

Geographic 

Reduction  to 
Geooentric 

Alti- 
tude 

(InclutUng 

Lonsitnde 
from 

lAuxuac. 

Latitude. 

iMtUfs), 

aUitmU). 

Wafhinffton. 

1 

136 

Munich,  Bavaria   . 

0          /         // 

+48     8  45.5 

/ 

n 
36.5 

528 

9.999  222 

h 
-  5 

m        8 

54  41.85 

137 

Naples     .... 

+40  51  46.3 

—II 

32.8 

154 

9.999  382 

-  6 

5  17.51 

138 

Nashville,  Tenn.    . 

+36     8  54.4 

—I  I 

6.6 

... 

9.999  490 

+  0 

38  56.4 

139 

Natal,  S.  Africa 

-29  50  46.6 

+10 

3.7 

79 

9.999  642 

-  7 

12  16.96 

140 

Neuchdtel     .     .     . 

+47    0    1.2 

~II 

38.9 

488 

9.999  248 

-  5 

36     5.71 

141 

New  Brunswick,  N.  J. 

+40  30    0.6 

—I  I 

31.5 

21 

9.999  384 

-  0 

10  29.4 

142 

New  Haven,  Conn. 

+41  19  22.3 

—I  I 

34.4 

40 

9.999  364 

-  0 

16  35.20 

143 

New  York    .     .     . 

+40  45  23.1 

—II 

32.4 

25 

9.999  377 

-  0 

12  22.14 

144 

Nice,  France     .     . 

+43  43  16.9 

—II 

39.6 

376 

9.999  325 

-  5  37  27.96 

145 

Nikolaieff ,  Russia  . 

+46  58  21.8 

—II 

38.9 

55 

9.999  220 

-  7 

16     9.58 

146 

Northampton,  Mass. 

+42  19    2 

—II 

37.2 

81 

9.999  340 

-  0 

17  42.7 

147 

Northfield,  Minn.  . 

+44  27  41.6 

— I.I 

40.3 

320 

9.999  302 

+  I 

4  20.03 

148 

Oakland,  Cal.    .     . 

+37  48    5 

—II 

17.9 

II 

9.999  450 

+  3 

0  50.77 

149 

Odessa,  Russia .     . 

+46  28  37.9 

—II 

39.6 

... 

9.999  228 

-  7 

II   18.0 

150 

Odessa,  Russia.     . 

+46  28  36.7 

—I  I 

39.6 

55 

9.999  232 

-  7 

II   17.88 

151 

O-Gyalla,  Hungary 

+47  52  27.3 

—II 

37.1 

"3 

9.999  200 

-  6 

21     1.32 

152 

Omaha,  Nebr.   .     . 

+41  16    5.6 

—II 

34.3 

344 

9.999  384 

+  I 

15  31.18 

153 

Oncativo,  Arg.  Rep. 

-31  55  10 

+10 

27.8 

280 

9.999610 

-  0 

53  31.0 

154 

Ottawa,  Canada    . 

+45  23  30 

—II 

40.4 

85 

9.999  262 

-  0 

5  22 

155 

Orono      .... 

+44  53  58 

—II 

40.4 

41 

9.999  272 

-  0 

33  35.5 

156 

Oxford,  Miss.    .     . 

+34  22  12.6 

-ID 

52.0 

... 

9.999  533 

+  0 

49  51.3 

157 

Oxford,  Eng.     .     . 

+51  45  35.4 

-II 

21.6 

65 

9.999  098 

-  5 

3  13.2 

158 

Oxford,  Rng.     .     . 

+51  45  34.2 

—II 

21.6 

64 

9.999  098 

-  5 

3  15.4 

159 

Padua,  Italy     .     . 

+45  24    5 

—II 

40.4 

30 

9.999  258 

-  5 

55  44.97 

160 

Palermo,  Italy  .    . 

+38    6  44.0 

—I  I 

19.7 

72 

9.999  447 

-  6 

I  41.68 

161 

Paramatta,  N.S.W. 

-33  48  49.8 

+10 

46.9 

... 

9-999  546 

+  8 

47  44.0 

162 

Paris 

+48  50  1 1.2 

—II 

34.5 

61 

9.999  172 

-  5 

17  36.75 

163 

Perth 

-31  57     8.9 

+10 

28.1 

61 

9.999  594 

+11 

8  22.48 

164 

Philadelphia     .     . 

+39  58     2.1 

—II 

29.2 

74 

9.999  400 

-  0 

7     9.2 

165 

Pola,  Austria    .    . 

+44  51  48.7 

—II 

40.4 

30 

9.999  272 

-  6 

3  38.67 

166 

Potsdam       .     .     . 

+52  22  56.0 

-II 

17.9 

97 

9.999  085 

-  6 

0  31.7 

167 

Poughkeepsie,  N.  Y. 

+41  41   18 

-II 

35-5 

46 

9.999  354 

-  0 

12  42.13 

168 

Prague,  Bohemia  . 

+50    5  15.8 

—II 

29.8 

197 

9.999  149 

-  6 

5  56.1 

169 

Princeton,  N.  J.     . 

+40  20  55.8 

—II 

30.9 

50 

9.999  389 

-  0 

9  36.34 

170 

Providence,  R.  I.  . 

+41  50  21 

—II 

35.9 

64 

9.999  352 

-  0 

22  39.83 

171 

Pulkowa,  Russia   . 

+59  46  18.7 

-ID 

10.4 

74 

9.998  907 

-  7 

9  3442 

172 

Quebec,  Canada     . 

+46  47  59.2 

-II 

39.2 

90 

9.999  226 

-  0 

23  23.14 

173 

Quito 

-  0  14    0 

+  0 

5.7 

2908 

0.000  198 

+  0 

5  50.88 

174 

Riga,  Russia     .     . 

+56  57     9.3 

-10 

41.3 

... 

9.998  967 

-  6 

44  43.95 

175 

Rio  de  Janeiro  .    . 

-22  54  23.6 

+  8 

21. 1 

61 

9.999  783 

-  2 

15  34.4 

176 

Rome       .... 

+41  53  53.6 

—II 

36.1 

51 

9.999  350 

-  5 

58  11.33 

177 

Rome       .... 

+41  53  33.5 

—II 

36.0 

65 

9.999  350 

-  5 

58  12.15 

178 

Rome       .... 

+41  54    4.8 

—II 

36.1 

100 

9.999  353 

-  5 

58    5.25 

179 

San  Fernando  .    . 

+36  27  42.0 

—II 

8.9 

30 

9.999  485 

-  4  43  26.6 

180 

San  Francisco  .    . 

+37  47  27.9 

—II 

17.8 

... 

9.999  450 

+  3 

I  27.08 

[Bph  xa] 
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LoNorruDii  prom 

Grbbnwich. 

Reduction 
from  Or. 
Sid.  Time 

No. 

of  Mean 

DB8CKXPTION. 

In  Time. 

In  Arc. 

Noon  to 

Local 

S.  T.  M.  N. 

h      m       s 

0       /        // 

8 

136 

-  0  46  26.07 

— 

II  36  31.0 

-    7.63 

Royal  Observatory. 

137 

-  0  57      1.73 

— 

14  15  26.0 

-    9.37 

Royal  Obs.,  Capo  di  Monte. 

138 

+   5  47  12.2 

+ 

8648     3.0 

+57.04 

Observatory  of  Vanderbilt  University. 

139 

-24      1. 18 

— 

31     017.7 

-20.37 

Government  Observatory,  Durban. 

140 

-  0  27  49.93 

— 

6  57  29.0 

-    4.57 

Cantonal  Observatory,  Switzerland. 

141 

+  4  57  46.4 

+ 

74  26  36 

+48.92 

Schank  Obs.,  Rutgers  College. 

142 

+  4  51  40.58 

+ 

7255    8.7 

+47.92 

Yale  University  Obs.,  Old  Obs.  45".8  S.,  I'-sS  W. 

143 

+  4  55  53.64 

+ 

73  58  24.6 

+48.61 

Columbia  University  Observatory. 

144 

-  0  29  12.18 

— 

7  18    2.7 

-    4.80 

Mt.  Gros,  near  Nice. 

145 

-27  53.80 

— 

31  58  27.0 

-21.01 

Naval  Observatory. 

146 

•^  45033.1 

+ 

72  38  16.5 

+47.73 

Smith  College  Observatory. 

147 

+  6  12  35.81 

+ 

93    857.1 

+61.21 

Goodsell  Observatory  of  Carleton  College. 

148 

+  89    6.55 

+122  16  38.3 

+80.35 

Chabot  University. 

149 

-23    2.18 

— 

30  45  32.7 

-20.21 

Branch  of  Pulkowa  Observatory. 

150 

-23    2.10 

— 

304531.5 

-20.21 

University  Olwervatory. 

• 

151 

-  I  12  45.54 

— 

18  II  23.1 

-11.95 

Royal  Astrophysical  Observatory. 

152 

+  6  23  46.96 

+ 

95  56  44.4 

+63.05 

Creighton  University  Observatory. 

153  +  4  14  44-8 

+ 

63  41  12.0 

+41.85 

International  Latitude  Observatory. 

154 

+  5    254 

+ 

75  43  30 

+49.76 

Dominion  Observatory. 

155 

+  4  34  40.3 

+ 

6840    4.5 

+45.12 

Observatory  of  the  University  of  Maine. 

156 

+  5  58    7.1 

-I- 

89  31  46.5 

+58.83 

Observatory  of  the  University  of  Mississippi. 

157 

+  0    5    2.6 

+ 

I  15  39.0 

+    0.83 

Radcliffe  Observatory. 

158 

+  0    5    0.4 

+ 

I  15    6.0 

+    0.82 

University  Observatory. 

159 

-  04729.19 

— 

II  52  17.9 

-    7.80 

Royal  University  Observatory. 

160 

-  0  53  25.90 

~ 

13  21  28.5 

-    8.78 

Royal  Observatory. 

161 

-lo   4    0.2 

^^' 

151    0    3.0 

-99.22 

Formerly  Brisbane's  Observatory. 

162 

-  0    9  20.97 

— 

2  20  14.6 

-     1.53 

National  Observatory  of  Paris. 

163 

-  7  43  21.74 

— ] 

[15  5026.1 

-76.12 

State  Observatory,  West  Australia. 

164 

+  5    I    6.6 

+ 

75  16  39.0 

+49.46 

Flower  Observatory,  University  of  Pennsylvania. 

165 

-  0  55  22.89 

— 

13  50  43.3 

-    9.10 

Obs.  of  the  Imperial  Hydrographic  OflBce. 

166 

-052  15.9 

— 

13    3  58.5 

-    8.59 

Royal  Astrophysical  Observatory. 

167 

+  4  55  33.65 

+ 

73  53  24.7 

+48.55 

Vassar  College  Observatory. 

168 

-  0  57  40.3 

— 

1425    4.5 

-    9.47 

Royal  Observatory  of  the  University. 

169 

+  4  58  39.44 

+ 

74  39  51.6 

+49.06 

Halsted  Observatory  of  Princeton  University. 

170 

+  4  45  35.95 

+ 

71  23  59.3 

+46.92 

Ladd  Observatory  of  Brown  University. 

171 

-21  18.64 

— 

30  19  39.6 

-19.93 

Obs.  Central  Nicolas,  near  St.  Petersburg. 

172 

+  4  44  52.64 

+ 

71  13    9.6 

+46.80 

Bonner's  Hill. 

173 

+  5  14    6.66 

+ 

78  31  39.9 

+51.60 

National  Observatory  of  Ecuador. 

174 

-  I  36  28.17 

— 

24    7    2.6 

-15.85 

Polytechnic  School  Observatory. 

175 

+  2  52  41.4 

+ 

43  10  21.0 

+28.37 

National  Observatory  of  Brazil. 

176 

-  0  49  55.55 

— 

12  28  53.3 

-    8.20 

Royal  Observatory  at  Roman  College. 

177 

-  0  49  56.37 

— 

12  29    5.6 

-    8.20 

Royal  University  Observatory  at  Capitol. 

178 

-  0  49  49.47 

— 

12  27  22.0 

-    8.18 

Vatican  Observatory. 

179 

+  0  24  49.2 

+ 

6  27  18.0 

+    4.08 

Naval  Observatory,  near  Cadiz,  Spain. 

i8d 

+  89  42.86 

+122  25  42.9 

+80.45 

Davidson  Observatory. 

1912- 


■42 
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No. 

• 

PbACB. 

Geographic 

Reduction  to 
Geocentric 

Alti- 
tude 

{Includino 

Longitude 
from 

XmuIu 

uc 

Latitude. 

(Mtters). 

aUUuiU). 

Washington. 

I8l 

San  Luis,  Arg.  Rep. 

0          / 

-33  18 

ff 

0 

+  10  42.0 

800 

9.999  614 

h 
-   0 

m         5 
42    52 

182 

Santiago       .     .     . 

-33  26 

42.0 

+10  43.4 

519 

9.999  590 

-  0 

25    29.56 

183 

South  Hadley,  Mass. 

+42  15 

18.2 

-II    37.0 

76 

9.999  342 

-  0 

17   55.49 

184 

St.  Louis,  Mo.  .     . 

+38  38 

3.0 

-11    22.7 

•       •       • 

9.999  429 

+  0 

52   33.48 

185 

St.  Petersburg  .     . 

+59  56 

32.0 

-10      8.4 

4 

9.998  898 

-  7 

9  27.2 

186 

Stockholm    .     .     . 

+59  20 

33.0 

-10    15.5 

44 

9.998  915 

-  6 

20  29.77 

.187 

Stonyhurst,  Eng.  . 

+53  50  40 

-II       8.0 

116 

9.999  050 

-  4 

58  23.10 

188 

Strassburg,  Alsace . 

+48  35 

0.3 

-II    35.3 

144 

9.999  184 

-  5 

39  20.47 

189 

Sydney,  N.  S.  W.  . 

-33  51 

41. 1 

+  10  47,3 

44 

9.999  548 

+  8 

46  54.68 

190 

Syracuse,  N.  Y. 

+43     2 

I3.I 

-II    38.6 

160 

9.999  328 

-  0 

3  42.42 

191 

Tacubaya     .     .     . 

+19  24 

17.5 

-  7  17.8 

2280 

9.999  994 

+  I 

28  30.75 

192 

Taschkent    .     .     . 

+41  19  31-3 

-II  34.4 

457 

9.999  392 

-  9  45  26.58 

193 

Taunton,  Mass. .     . 

+41  54 

0 

-II  36.1 

8 

9.999  347 

-  0 

23  56 

194 

Teramo    .... 

+42  39 

27 

-"  37.9 

398 

9-999  354 

-  6 

3  12 

195 

Tokio,  Japan    .     . 

+35  39 

17.5 

-II     2.8 

... 

9.999  502 

+  9  32  46.20 

196 

Toronto,  Canada   . 

+43  39 

35.9 

-II  39.6 

108 

9.999  308 

+  0 

9  18.87 

197 

Toulouse,  France  . 

+43  36 

45 

-II  39.5 

194 

9.999315 

-  5 

14     5.66 

198 

Trieste,  Austria     . 

+45  38 

45.4 

-II  40.3 

67 

9.999  255 

-  6 

3  18.73 

199 

Troy,  N.  Y.  .     .     . 

+42  43 

52.9 

-II  38.1 

... 

9.999  325 

-  0 

13  33.49 

200 

Tschardjui    .     .     . 

+39     8 

10.7 

-II  25.4 

167 

9.999  427 

-  9 

22  13.1 

201 

TulseHill     .    .     . 

+51  26 

47.0 

-II  23.3 

48 

9.999  105 

-  5 

7  48.1 

202 

Turin 

+45     4 

8.0 

-II  40.4 

276 

9.999  284 

-  5 

39    2.96 

203 

Tuscaloosa   .     .     . 

+33  12 

36.8 

-10  41. 1 

... 

9.999  561 

+  0 

41  55.96 

204 

Ukiah,Cal.  .     .     . 

+39     8 

12. 1 

-II  25.4 

220 

9.999431 

+  3 

3  53 

205 

Upsala,  Sweden     . 

+59  51 

29.4 

-10    9.3 

21 

9.998  901 

-  6 

18  45.93 

206 

Urbana    .     .    ,     . 

+40    6 

20.2 

-II  29.8 

236 

9.999  408 

+  0 

44  38.2 

207 

Utrecht,  Holland  . 

+52     5 

9.6 

-II  19.7 

13 

9.999  087 

-  5 

28  46.8 

208 

Venice     .... 

+45  26 

10.5 

-II  40.4 

15 

9.999  256 

-  5 

57  37.90 

209 

Vienna     .... 

+48  13 

55.4 

-II  36.2 

240 

9.999  199 

-  6 

13  3717 

210 

Vienna     .... 

+48  12 

53.8 

-II  36.2 

214 

9.999  198 

-  6 

13  41.1 

211 

Vienna     .... 

+48  12 

46.7 

-II  36.2 

280 

9.999  202 

-  6 

13  26.89 

212 

Warsaw   .... 

+52  13 

4.7 

-II  18.9 

no 

9.999  090 

-  6 

32  23.06 

213 

Washington .     .     . 

+38  55 

14.0 

-II  24.2 

82 

9.999  428 

0 

0    0.00 

214 

Washington .     .     . 

+38  53 

38.8 

-IX  24.1 

31 

9.999  424 

-  0 

0    3.63 

215 

Washington .     .     . 

+38  53 

17.3 

-II  24.1 

0 

9.999  422 

-  0 

0    9.6 

216 

Washington .     .     . 

+38  56 

14.8 

-II  24.2 

•     •     • 

9.999  422 

-  0 

0  15.78 

217 

Wellesley,  Mass.     . 

+42  17  43 

-II  37.1 

61 

9.999  340 

-  0 

23     3 

218 

Wellington   .     .     . 

-41   18 

0.6 

+11  34.3 

47 

9.999  364 

+  7 

12  37.70 

219 

West  Point  .     .     . 

+41  23 

22.1 

-II  34.6 

170 

9.999  371 

-  0 

12  25.23 

220 

Wilhelmshaven 

+53  31 

52.2 

-II  10.3 

8 

9.999051 

-  5  40  50.89 

221 

Williams  Bay,  Wis. 

+42  34 

12.6 

-II  37.7 

335 

9.999  352 

+  0 

45  57.46 

222 

Williamstown,  Mass. 

+42  42 

30 

-II  38.0 

213 

9.999  340 

-  0 

15  26 

223 

Windsor,  N.  S.  W. . 

-33  36 

30.8 

+10  44.9 

16 

9.999  552 

+  8 

48  23.7 

224 

2^-S^ 

+31     5 

47.7 

-10  18.6 

100 

9.999617 

+10 

46  59.5 

225 

Zurich      .... 

+47  22 

40.0 

[Ei 

-II  38.2 

?hza] 

470 

9-999  237 

-  5 

42  28.08 

OBSERVATORIES,  1912. 
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LONOZTUDB   FROM  GrBBNWICU. 

Reduction 
from  Gr. 
Sid.  Time 

No. 

of  Mean 

Dbscriptxon. 

In  Time. 

In  Arc. 

Noon  to 

Local 

S.  T.  M.  N. 

h     m        s 

0      /        // 

5 

i8i 

+  4  25  24 

+  66  21    0 

+  43-6o 

Southern  Observatory  of  Carnegie  Institution. 

182 

+  4  42  46.22 

+  70  41  33.3 

+  46.45 

National  Obs.  of  Chile.  Old  Obs.  i6".6  N.,  9».5  E. 

183 

+  4  50  20.29 

+  72  35    4.3 

+  47.70 

Observatory  of  Mt.  Holyoke  College. 

184 

+  60  49,26 

+  90  12  18.9 

+  59.27 

Washington  University  Observatory. 

185 

-21   II.4 

-  30  17  51.0 

-  19.91 

Imperial  University  Observatory. 

186 

-    I   12  13.99 

-  18    3  29.9 

-  11.87 

Observatory  of  Academy  of  Science. 

187 

+  09     52.68 

+     2  28  10.2 

+     1.62 

Stonyhurst  College  Observatory,  near  Blackburn. 

188 

-  0  31      4.69 

-     7  46  10.3 

-    5.11 

Imperial  University  Observatory. 

189 

-lo    4  49-54 

-151  12  23.1 

-  99.36 

Government  Observatory,  South  Australia. 

190 

+  54  33.36 

+  76    8  20.4 

+  50.03 

Observatory  of  Syracuse  University. 

191 

+  6  36  46.53 

+  99  1 1  38.0 

+  65.18 

National  Observatory  of  Mexico. 

192 

-  4  37  10.80 

-  69  17  42.0 

-  45.53 

Turkestan,  Russia. 

193 

+  4  44  20 

+  71    5    0 

+  46.71 

Mr.  MetcalTs  Observatory. 

194 

-  0  54  56 

-  1344    0 

-    9.02 

At  Collurania,  near  Teramo,  Italy. 

195 

-  9  18  58.02 

-139  44  30.3 

-  91.82 

University  Observatory. 

* 

196 

+  5  17  34.65 

+  79  23  39-7 

+  52.17 

University  Observatory. 

197 

-  0    5  49.88 

-     I  27  28.2 

-    0.96 

University  Observatory. 

198 

-  0  55    2.95 

-  13  45  44.3 

-    9.04 

Imperial  Maritime  Observatory. 

199 

+  4  54  42.29 

+  73  40  34.3 

•f  48.41 

Observatory  Rensselaer  Polytechnic  Institute. 

200 

-  4  13  57.3 

-  63  29  19.5 

-  41.72 

International  Latitude  Obs.,  Turkestan. 

201 

+  00  27.7 

+    0    655.5 

+    0.08 

Observatory  of  Sir  W.  Huggins,  London. 

202 

-  03047.18 

-    7  41  47.7 

-    5.06 

Royal  Observatory,  Palazzo  Madama. 

203 

+  55011.74 

+  87  32  56.1 

+  57.53 

Observatory  of  the  University  of  Alabama. 

204 

-f  8  12    9 

+123    2  15 

+  80.85 

International  Latitude  Observatory. 

205 

-  I  1030.15 

-  17  37  32.3 

-  11.58 

University  Observatory. 

206 

+  5  52  54.0 

+  88  13  30 

+  57.97 

Observatory  of  the  University  of  Illinois. 

207 

-  0  20  31.0 

-    5    7450 

-    3.37 

University  Observatory,  Sonnenborgh. 

208 

-049  22.12 

-  12  2031.8 

-    8.11 

Observatory  of  the  Nautical  Institute. 

209 

-  I    5  21.39 

-  16  20  20.9 

-  10.74 

Imperial  Univ.  Obs.    Old  Obs.  i'  20"  S.,  10^.25  E. 

210 

-  I    5  25.3 

-  16  21  19.5 

-  10.75 

Oppolzer  Observatory,  Joseph  Stadt. 

211 

-  I    5  ".II 

-  16  17  46.7 

-  10.71 

Kuffner  Observatory,  Ottakring. 

212 

-  I  24    7.28 

-  21    I  49.2 

-  13.82 

Imperial  University  Observatory. 

213 

+  58  15.78 

+  77    3  56.7 

+  50.64 

U.  S.  Naval  Observatory,  Georgetown  Heights; 

214 

+  58  12.15 

+  77    3    2.3 

+  50.63 

Old  U.  S.  Naval  Observatory.     1842-1893. 

215 

+  5    8    6.2 

+  n  1 33.0 

+  50.61 

Smithsonian  Astrophysical  Observatory. 

216 

+  5    8    0.0 

+  77    0    0.0 

+  50.60 

Catholic  University  Obs.,  Brookland,  D.  C. 

217 

+  4  45  13 

+  71  18  15 

+  46.85 

Whitin  Observatory  of  Wellesley  College. 

218 

-II  39    6.52 

-174  46  37.8 

-114.85 

Colonial  Time  Service  Obs.  of  New  Zealand. 

219+  45550.55 

+  73  57  38.3 

+  48.60 

U.  S.  Military  Academy.    Old  Obs.  9''  N.,  i«.2  E. 

220 

-032  35.11 

-    8    846.7 

-    5.35 

Imperial  Naval  Observatory  of  Germany. 

221 

+  5  54  13.24 

+  88  33  18.6 

+  58.19 

Yerkes  Observatory  of  University  of  Chicago. 

222 

+  4  52  50 

+  73  12  30 

+  48.10 

Field  Memorial  Observatory,  Williams  College. 

223 

-10    3  20.5 

-15050    7.5 

-  99.11 

Mr.  John  Tebbutt's  Observatory. 

224 

-  8    4  44.7 

-121  II  10.5 

-  79.63 

Obs.  of  the  Jesuits  near  Shanghai,  China. 

225 

-  0  34  12.30 

-833    4.5 

-     5.62 

Observatory  of  the  Polytechnic  School. 
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660  LUNAR  DISTANCES. 

THB  COMPUTATION  OF  I^UNAR  DISTANCES. 

The  tables  of  lunar  distances  formerly  given  on  Pages  XIII  to  XVIII,  inclusive, 
for  each  month  of  the  Greenwich  Ephemeris,  are  omitted,  as  it  has  been  decided  by 
the  authorities  of  the  Navy  Department  that  they  are  now  of  little  practical  use  to 
navigators.  However,  in  case  it  is  desired  to  use  this  method,  the  angular  distance 
between  the  Moon  and  any  heavenly  body  may  be  calculated  by  solving  the  spherical 
triangle  of  which  the  known  parts  are  the  polar  distances  of  the  Moon  and  the  other 
body  and  the  difference  of  their  right  ascensions,  or,  in  other  words,  the  angle  at  the 
pole  between  their  hour  circles.  Then,  the  Greenwich  mean  time  of  the  observation 
being  approximately  known,  and  the  lunar  distances  for  the  star  or  other  body  calcu- 
lated for  the  even  hour  before  and  after,  the  required  lunar  distance  may  be  inter- 
polated and  the  longitude  derived  by  the  methods  given  in  Bowditch  and  other 
books  on  navigation. 

EXAMPLE. 

Find  the  lunar  distance  of  Aidebaran  January  5,  1912,  at  3*^  P.  M.  Greenwich  Mean  Time. 

Let  a  and  S  =Right  Ascension  and  Declination  of  the  star* 
'•    a'andd'=     "  "  "  "  '*    "   Moon 

"  D = Lunar  Distance 

Also  let  tan  M=tan  d'  sec  {of —a) 

Then  cos  D>ssin  d'  cos  (M— d)  cosec  M 


h 

m 

s 

a  : 

4 

30  i 

;2.8 

of 

8 

9  53-4 

of- 

-a  •' 

=  +  3„ 

39 

0.6 

of- 

-a  ■ 

=+54^ 

'45' 

9" 

d' 

=+25 

13 

50 

tan  d'  = 

=9.673 

220 

(o'- 

^a). 

=0.238  742 

tan  M 

=9.911 

962 

f0 


[Bph  la] 


M  =     39    13  55 
0  =+i6    20    7 

M— ^  =     22    53  48 

sin  5' =9.629  676 

cos  (M— d)  =9.964  358 

cosec  M  =0.198  966 

cos  D  =9.793  000 

D  =5»''  37'  13" 


TABLE  I. 
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POLAF 

LIS  FOR 

THB  90' 

rH  MERIDI. 

\N  WEST  0 

F  GREEN^ 

WICH, 

App.  R.  A. 

App.  Decl. 

Mean  Central  Time  of — 

Mean  Central  Time  (for 
Lat.  45°)  of— 

Sid.  Time  of 
Mean  Noon  at 

Astr.  Date. 

Greenwich.* 

Upper 
Culm. 

Upper 
Ctilm. 

Upper  Culm. 

Lower  Culm. 

West  Elong. 

East  Elong. 

1912. 

h    m 
I   26 

0        / 
88  50 

8 

// 

h    m      s 

h     m      8 

h         m 

h        m 

h      m       8 

Jan.          I 

98.5 

30.8 

6  46  25 

18  44  27 

12  40.8 

0  52.0 

18  39     7.5 

3 

96.7 

31-1 

6  38  31 

18  36  33 

12   32.9 

0  44.1 

18  47     0.7 

5 

94.6 

315 

6  30  37 

18  28  39 

12   25.0 

0  36.2 

18  54  53-8 

7 

92.2 

31.7 

6  22  43 

18  20  45 

12    17. 1 

0  28.3 

19     2  46.9 

9 

89.9 

319 

6  14  49 

18   12  51 

12      9.2 

0  20.4 

19  10  40.0 

II  • 

87.8 

31.9 

6     655 

18     4  57 

12       1.3 

0  12.5 

19  18  33.1 

13 

85.9 

32.0 

5  59     2 

17  57     3 

II    53.4 

0     4.6 

19  26  26.2 

15 

84.0 

32.1 

5  51     8 

17  49     9 

II  45-5 

23  52.8 

19  34  194 

17 

82.0 

32.2 

5  43  14 

17  41   15 

II  37-6 

23  44.9 

19  42   12.5 

19 

79.7 

32.3 

5  35  20 

17  33  21 

II  29.7 

23  37.0 

19  50    5-6 

21 

77-3 

32.4 

5  27  26 

17  25  27 

II  21.8 

23  29.1 

19  57  58.7 

23 

74-9 

32.3 

5  19  32 

17  17  33 

II  139 

23    21.2 

20    5  51.8 

25 

72.7 

32.2 

5  II  38 

17     9  39 

II     6.0 

23    13.3 

20  13  44.9 

27 

70.8 

32.1 

5     3  44 

17     I  45 

10  58.1 

23      5.4 

20  21  38.0 

29 

69.1 

32.0 

4  55  50 

16  53  52 

10  50.2 

22    57.5 

20  29  31.2 

31 

67.1 

32.0 

4  47  56 

16  45  58 

10  42.3 

22    49.6 

20  37  24.3 

Feb.           2 

64.9 

32.0 

4  40    2 

16  38     4 

10  34.4 

22   41.7 

20  45  17.4 

4 

62.5 

319 

4  32     8 

16  30  10 

10  26.5 

22    33.8 

20  53  10.5 

6 

60.3 

31.6 

4  24  14 

16  22  16 

10  18.6 

22    25.9 

21     I     3.6 

8 

584 

31.3 

4  16  20 

16  14  22 

10  10.7 

22    18.0 

21     8  56.7 

10 

56.7 

31.1 

4     8  27 

16    6  28 

10    2.8 

22    lO.I 

21   16  49.8 

12 

55.0 

30.8 

4    0  33 

15  58  35 

9  550 

22       2.2 

21  24  43.0 

14 

53-2 

30.6 

3  52  40 

15  50  41 

9  47.1 

21    54.3 

21  32  36.1 

16 

51.2 

30.4 

3  44  46 

15  42  48 

9  39-2 

21    46.4 

21  40  29.2 

18 

49.1 

30.0 

3  36  52 

15  34  54 

9  313 

21    38.5 

21  48  22.3 

20 

47.2 

29.7 

3  28  58 

15  27     0 

9  23.4 

21    30.6 

21  56  15-4 

22 

45-5 

29.2 

3  21     5 

15  19    6 

9  155 

21    22.7 

22     4     8.5 

24 

44.1 

28.8 

3  13  12 

15  II   13 

9     7-6 

21    14.8 

22  12     1.6 

26 

42.8 

28.4 

3     5  18 

15     3  20 

8  59.7 

21       7.0 

22  19  54.7 

28 

41.3 

28.1 

2  57  25 

14  55  27 

8  518 

20  59.1 

22  27  47.8 

Mar.           I 

39-6 

27.7 

2  49  32 

14  47  33 

8  43.9 

20   51.2 

22  35  409 

3 

37.9 

27.2 

2  41  38 

14  39  40 

8  36.0 

20  43.3 

22  43  34,0 

5 

36.5 

26.7 

2  33  45 

14  31  47 

8  28.1 

20   35.4 

22  51  27.2 

7 

35.4 

26.1 

2  25  52 

14  23  54 

8  20.3 

20   27.5 

22  59  20.3 

9 

34.4 

25.6 

2  17  59 

14  16     I 

8  12.4 

20    19.6 

23     7  13.4 

II 

33.5 

25.1 

2  10     6 

14     8     8 

8     4.5 

20  1 1.8 

23  15     6.5 

13 

32.4 

24.6 

2     2  14 

14     0  15 

7  56.6 

20     3.9 

23  22  59.6 

15 

312 

24.1 

I  54  21 

13  52  22 

7  48.7 

19  56.0 

23  30  52.7 

17 

30.0 

23.6 

I  46  28 

13  44  29 

7  40.9 

19  48.1 

23  38  45.8 

19 

29.0 

22.9 

I  38  35 

13  36  37 

7  33.0 

19  40.2 

23  46  38.9 

21 

28.3 

22.3 

I  30  42 

13  28  44 

7  25.1 

19  32.4 

23  54  32.0 

23 

28.0 

21.7 

I  22  50 

13  20  52 

7  17.2 

19  24.5 

0     2  25.1 

25 

27.6 

21. 1 

I   14  58 

13  13     0 

7     9.4 

19  16.6 

0  10  18.2 

27 

27.0 

20.6 

I     7     5    • 

13     5     7 

7     1-5 

19     8.8 

0  18  11.3 

29 

26.3 

20.1 

0  59  13 

12  57  15 

653.6 

19    09 

0  26     4.4 

31 

25.7 

195 

0  51  21 

12  49  22 

6  45.7 

18  53.0 

0  33  57.6 

Apr.          2 

25.4 

18.8 

0  43  29 

12  41  30 

6  37.8 

18  45-2 

0  41  50.7 

4 

25.4 

18.1 

0  35  37 

12  33  38 

6  30.0 

18  37.3 

0  49  43.8 

6 

255 

17.5 

0  27  45 

12  25  47 

6  22.1 

18  29.4 

0  57  36.9 

8 

25.6 

17.0 

0  19  53 

12  17  55 

6  14.3 

18  21.6 

I     5  30.0 

For  the  corrections  necessary  to  reduce  to  the  times  of  west  and  east  elongations  for  latitude  other  than  45^, 
see  Table  la. 

*Use  Table  III  for  interpolation  for  longitude  from  Greenwich.  These  times  are  given  to  two  decimal  places 
and  for  each  day  on  page  II  of  the  Greenwich  Ephemeris. 
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POLARIS  FOR  THE  90TH  MERIDIAN  WEST  OF  GREENWICH. 

App.  R.  A. 

App.  Decl. 

Mean  Central  Time  of — 

Mean  Central  Time  (for 
Lat.  4S*)of— 

Sid.  Time  of 
Mear  Noon  at 

Astr.  Date. 

Greenwich..* 

Upper 
Ctilm. 

Upper 
Ctilm. 

Upper  Culm. 

Lower  Culm. 

West  Elons. 

Bast  £lon£. 

• 

1912. 

h     in 
I    26 

0       / 
88  50 

s 

// 

h    m     5 

h     m     s 

h       m 

h         m 

h     m       5 

Apr.         10 

25.5 

16.4 

0    12       I 

12    10     3 

6     6.4 

18    13.7 

I    13   23.1 

12 

254 

15-8 

049 

12      2    II 

5  58.5 

18     5.8 

I    21    16.2 

14 

254 

14.9 

23    52    22 

II  54  20 

5  50.7 

17  58.0 

I    29      9.3 

16 

25.8 

14.2 

23  44  30 

II  46  28 

5  42.8 

17  50.1 

I   37     2.4 

18 

26.5 

13-6 

23  36  39 

II  38  37 

5  35.0 

17  42.3 

I  44  55.5 

20 

27.2 

130 

23  28  48 

II  30  46 

5  27.1 

17   344 

I  52  48.6 

22 

27.8 

12.5 

23  20  57 

II  22  55 

5  19.3 

17   26.6 

2     0  41.8 

24 

28.2 

12.0 

23  13     5 

II   15     3 

5  114 

17    18.7 

2     8  34,9 

26 

28.6 

11.4 

23     5  14 

II     7  12 

5     3-6 

17    10.9 

2  16  28.0 

28 

293 

10.8 

22  57  23 

10  59  21 

4  55.7 

17     3.0 

2  24  21. 1 

30 

303 

10.2 

22  49  32 

10  51  30 

4  47-8 

16  55.2 

2  32  14.2 

May           2 

315 

9-7 

22  41  41 

10  43  39 

4  40.0 

16  47.3 

2  40     7-3 

4 

32.7 

9.2 

22  33  51 

10  35  49 

4  32.1 

16  39.5 

2  48     0.4 

6 

33.7 

8.7 

22  26    0 

10  27  58 

4  24.3 

16  31.6 

2  55  53.5 

8 

34.6 

8.3 

22   18     9 

10  20     7 

4  164 

16  23.8 

3     3  46.6 

10 

35.5 

7.8 

22   10  18 

10  12  16 

4    8.6 

16   15.9 

3  II  39.8 

12 

36.6 

7.2 

22     2  27 

10    4  25 

4    0.7 

16     8.1 

3  19  32.9 

14 

38.1 

6.7 

21  54  37 

9  56  35 

3  52.9 

16    0.2 

3  27  26.0 

16 

39.8 

6.2 

21  46  47 

9  48  45 

3  45.1 

15  524 

3  35  19- 1 

18 

41-5 

5-9 

21  38  57 

9  40  54 

3  37-2 

15  44.6 

3  43  12.2 

20 

42.9 

5.6 

21  31     6 

9  33    4 

3  294 

15  36.7 

3  51     5-3 

22 

44.1 

5.3 

21  23  16 

9  25  13 

3  21.5 

15  28.9 

3  58  584 

24 

454 

4.8 

21   15  25 

9  17  23 

3  13.7 

15  21.0 

4    6  51.6 

26 

47.1 

44 

21     7  35 

9     9  33 

3    5-9 

15  13.2 

4  14  44.7 

28 

49.1 

4.0 

20  59  45 

9     I  43 

2  58.0 

15     54 

4  22  37.8 

30 

51.0 

3.7 

20  51  55 

8  53  53 

2  50.2 

14  57.5 

4  30  30.9 

June          I 

52.9 

3.5 

20  44    5 

8  46     3 

2  424 

14  49.7 

4  38  24.0 

3 

54-6 

3.3 

20  36  15 

8  38  13 

2  34.5 

14  41.9 

4  46  17- 1 

5 

56.2 

3.1 

20  28  25 

8  30  23 

2  26.7 

14  34.0 

4  54  10.2 

7 

57.8 

2.8 

20  20  35 

8  22  33 

2  18.9 

14  26.2 

5     2     3.4 

9 

59.7 

2.5 

20  12  45 

8  14  42 

2    II.O 

14  18.4 

5     9  56.5 

II 

61.9 

2.2 

20    4  55 

8     653 

2     3.2 

14  10.5 

5  17  49.6 

13 

64.2 

2.1 

19  57     6 

7  59    3 

I  554 

14    2.7 

5  25  42.7 

15 

66.4 

2.0 

19  49  16 

7  51  13 

I  47.5 

13  54.9 

5  33  35.8 

17 

68.3 

2.0 

19  41  26 

7  43  24 

I  39-7 

13  47.1 

5  41  29.0 

19 

70.0 

1-9 

19  33  36 

7  35  34 

I  319 

13  39-2 

5  49  22.1 

21 

71.9 

1.7 

19  25  46 

7  27  44 

I  24.1 

13  314 

5  57  15.2 

23 

74.1 

1.6 

19  17  56 

7  19  54 

I  16.2 

13  23.6 

6    5     8.3 

25 

76.5 

1-5 

19  10    7 

7  12     5 

I     8.4 

13  15.7 

6  13     1.4 

27 

78.9 

1.5 

19     2  17 

7     4  15 

I     0.6 

13     7.9 

6  20  54.5 

29 

81. 1 

1.6 

18  54  28 

6  56  25 

0  52.7 

13    01 

6  28  47.7 

July          I 

83.0 

1.7 

18  46  38 

6  48  35 

0  44.9 

12  52.2 

6  36  40.8 

3 

84.9 

1.7 

z8  38  48 

6  40  46 

0  37-1 

12  44,4 

6  44  33.9 

5 

86.9 

1.7 

18  30  58 

6  32  56 

0  29.2 

12  36.6 

6  52  27.0 

7 

89.1 

1.7 

18  23     8 

6  25     5 

0  21.4 

12  28.7 

7     0  20.1 

9 

91.6 

1.8 

18  15  19 

6  17   16 

0  13.6 

12  20.9 

7     8  13.2 

ZI 

94.1 

2.0 

18     7  30 

6     9  27 

0    5.8 

12   13.1 

7  16    6.4 

13 

96.3 

2.2 

17  59  40 

6     I  37 

23  54.0 

12     5-3 

7  23  59-5 

15 

98.3 

2.5 

17  51  50 

5  53  48 

23  46.2 

II  57.5 

7  31  52.6 

17 

lOO.I 

2.7 

17  44     I 

5  45  58 

23  384 

11  49.6 

7  39  45-7 

Por  the  ccnrections  necessary  to  reduce  to  the  times  of  west  and  east  elongations  for  latitude  other  than  45  ^, 
see  Table  la. 

*Use  Table  III  for  interpolation  for  longitude  from  Greenwich.  These  times  are  given  to  two  decimal  places 
and  for  each  day  on  page  II  of  the  Greenwich  Ephemeris. 
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POLARIS  FOR  THE  90TH  MERIDIAN  WEST  OF  GREENWICH.    1 

App.  R.  A. 

App.  Decl. 

Mean  Central  Time  of — 

Mean  Central  Time  (for 
Lat.  4S*)of— 

Sid.  Time  of 
Mean  Noon  at 

A     ■*  -     ^^^  _  A 

C^^eenwidi.^ 

Astr.  Date. 

^^> A  ^^bAA  V«  m^r^Mm 

Upper 
Culm. 

Upper 
Culm. 

Upper  Culm. 

Lower  Culm. 

West  Blong. 

Bast  Elong. 

1912. 

h  m 
I  27 

0  / 
8850 

«_ 

s 

// 

h   m  s 

h  m  8 

h   m 

h    m 

h  m   8 

July    19 

42.2 

2.8 

17  36  II 

5  38  8 

23  30.5 

II  41.8 

7  47  38.8 

21 

44.5 

30 

17  28  21 

5  30  19 

23  22.7 

II  34.0 

7  55  31.9 

23 

46.9 

3.2 

17  20  32 

5  22  29 

23  14.9 

II  26.1 

8  3  25.0 

25 

49.2 

3.6 

17  12  42 

5  14  40 

23  7.1 

II  18.3 

8  II  18.2 

27 

513 

3-9 

17  4  52 

5  6  50 

22  59.2 

II  10.5 

8  19  11.3 

29 

53-2 

4.3 

16  57  2 

4  59  0 

22  51.4 

II  2.7 

8  27  4.4 

0\ 

31 

550 

4.6  . 

16  49  12 

4  51  10 

22  43.6 

10  54.8 

8  34  57-5 

0S                                                        ^ 

Aug.    2 

56.9 

4.9 

16  41  23 

4  43  20 

22  35.8 

10  47.0 

8  42  50.6 

4 

590 

5-2 

16  33  33 

4  35  30 

22  27.9 

10  39.2 

8  50  43-7 

A    n    ^    r% 

6 

61.3 

5.6 

16  25  43 

4  27  40 

22  20.1 

10  31.3 

8  58  36.8 

8 

63.5 

6.1 

16  17  54 

4  19  51 

22  12.3 

10  23.5 

9  6  30.0 

10 

655 

6.6 

16  10  4 

4  12  I 

22   4.4 

10  15.7 

9  14  23.1 

12 

67.1 

7.1 

16  2  14 

4  4  II 

21  56.6 

10  7.8 

9  22  16.2 

14 

68.7 

7-5 

15  54  24 

3  56  21 

21  48.8 

10  0.0 

9  30  9-3 

16 

70.6 

7.9 

15  46  34 

3  48  31 

21  40.9 

9  52.2 

9  38  2.4 

18 

72.6 

8.4 

15  38  44 

3  40  41 

21  33.1 

9  44.3 

9  45  55-5 

20 

74.7 

8.9 

15  30  54 

3  32  52 

21  25.3 

9  36.5 

9  53  48.6 

22 

76.6 

9.5 

15  23  4 

3  25  2 

21  17.4 

9  28.7 

10  I  41.7 

24 

78.1 

10. 1 

15  15  14 

3  17  " 

21   9.6 

9  20.8 

10  9  34.8 

26 

79.6 

10.7 

15  7  23 

3  9  21 

21   1.8 

9  13.0 

10  17  28.0 

28 

81.0 

II. 2 

14  59  33 

3  I  31 

20  53.9 

9  5.2 

10  25  21. 1 

30 

82.5 

11.7 

14  51  43 

2  53  40 

20  46.1 

8  57.3 

10  33  14.2 

Sept.    I 

84.2 

12.3 

14  43  53 

2  45  50 

20  38.3 

8  49.5 

10  41  7-3 

3 

86.0 

12.9 

14  36  3 

2  38  0 

20  30.4 

8  41.7 

10  49  0.4 

5 

87.6 

136 

14  28  13 

2  30  10 

20  22.6 

8  33.8 

10  56  53-5 

7 

88.9 

14.4 

14  20  22 

2  22  20 

20  14.7 

8  26.0 

II  4  46.6 

9 

90.0 

15.1 

14  12  31 

2  14  29 

20   6.9 

8  18.1 

II  12  39.7 

II 

91. 1 

157 

14  4  40 

2  6  38 

19  59.0 

8  10.3 

II  20  32.8 

13 

92.4 

16.3 

13  56  50 

I  58  47 

19  51.2 

8  2.4 

II  28  25.9 

15 

93.9 

16.9 

X3  49  0 

I  50  57 

19  43.4 

7  54.6 

II  36  19.0 

17 

95.3 

17.7 

13  41  9 

I  43  7 

19  35-5 

7  46.8 

II  44  12. 1 

19 

96.4 

18.4 

13  33  18 

I  35  16 

19  27.7 

7  38.9 

II  52  5.2 

21 

97.3 

19.2 

13  25  27 

I  27  25 

19  19.8 

7  311 

"  59  58.4 

23 

98.0 

19.9 

13  17  36 

1  19  34 

19  12.0 

7  23.2 

12  7  51-5 

25 

98.7 

20.6 

13  9  45 

I  "  43 

19  4.1 

7  15.4 

12  15  44.6 

27 

99.6 

21.3 

13  I  54 

I  3  52 

18  56.3 

7  7-5 

12  23  37.7 

29 

100.6 

22.0 

12  54  4 

0  56  I 

18  48.5 

6  59-7 

12  31  30.8 

Oct.     I 

101.7 

22.7 

12  46  13 

0  48  10 

18  40.6 

6  51.8 

12  39  23.9 

3 

102.4 

23.6 

12  38  22 

0  40  19 

18  32.8 

6  44.0 

12  47  17.0 

5 

102.8 

24.5 

12  30  30 

0  32  28 

18  24.9 

6  36.1 

12  55  lO.I 

7 

103. 1 

25.2 

12  22  39 

0  24  37 

18  17.0 

6  28.3 

13  3  3-2 

9 

103.4 

25.9 

12  14  47 

0  16  45 

18  9.2 

6  20.4 

13  10  56.3 

II 

104. 1 

26.6 

12  6  56 

/°o  \  W 

18  1.3 

6  12.5 

13  18  49.4 

13 

104.7 

27.4 

"  59  5 

123  57  7} 

17  53.5 

6  4.7 

13  26  42.6 

15 

105.2 

28.2 

11  51  14 

23  49  16 

17  45-6 

5  56.8 

13  34  35.7 

17 

105.4 

29.1 

II  43  22 

23  41  24 

17  37.8 

5  490 

13  42  28.8 

19 

105.4 

29.9 

"  35  30 

23  33  32 

17  29.9 

5  411 

13  50  21.9 

21 

105.2 

30.6 

II  27  38 

23  25  40 

17  22.0 

5  33.2 

13  58  15.0 

23 

105.0 

31.3 

II  19  46 

23  17  48 

17  14.2 

5  25.4 

14  6  8.1 

25 

105. 1 

32.0 

II  II  54 

23  9  56 

17  6.3 

5  17.5 

14  14  1.2 

For  the  corrections  necessary  to  reduce  to  the  times  of  west  and 
Table  la. 

^Use  Table  III  for  interpolation  for  longitude  from  Greenwich, 
and  for  each  day  on  page  II  of  the  Greenwich  Ephemeris. 
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POLARIS  FOR  THE  90TH  MERIDIAN  WEST  OF  GREENWICH. 

App.  R.  A. 

App.  Decl. 

Mean  Central  Time  of — 

Mean  Central  Time  (for 
Lat.45')of— 

Sid.  Time  of 
Mean  Noon  at 

Astr.  Date. 

Greenwich..* 

Upper 
Ctilm. 

Upper 
Culm. 

Upper  Culm. 

Lower  Culm. 

West  Elong. 

East  Blong. 

] 

9x2. 

h    m 
I   28 

0      / 
88  50 

s 

// 

h    m      8 

far    m     8 

h        m 

h        m 

h      m      a 

Oct. 

27 

45.3 

32.8 

11     4     3 

23      2     5 

16  58.4 

5      9.6 

14  2X   54,3 

29 

45-3 

33-6 

10  56  11 

22  54  13 

x6  50.6 

5      1-8 

14  29  47.4 

31 

45- 1 

34-4 

10  48   19 

22    46   21 

x6  42.7 

4  53.9 

14  37  40.5 

Nov. 

2 

44-5 

35-3 

10  40  27 

22    38    28 

x6  34.8 

4  46.0 

14  45  33-6 

4 

43.8 

36.0 

10  32  34 

22    30   36 

x6  27.0 

4  38.2 

X4  53  26.8 

6 

43.3 

36.7 

10  24  42 

22    22    44 

x6  X9.X 

4  30.3 

15     I   199 

8 

430 

37.3 

xo  x6  50 

22    X4   52 

x6  XI.2 

4  22.4 

15     9  13.0 

10 

42.8 

38.1 

xo    8  57 

22       6   59 

16     3.3 

4  146 

15   17     6.1 

12 

42.2 

38.9 

10     X     5 

21    59      7 

15  55-5 

4    6.7 

15  24  59.2 

14 

41.4 

39-7 

9  53  12 

21    51    14 

15  47.6 

3  58.8 

X5  32  52.5 

16 

40.4 

40.4 

9  45  20 

2X    43    22 

15  39.7 

3  50.9 

15  40  45-4 

18 

39.2 

41.0 

9  37  27 

2X    35    29 

15  31.8 

3  43.1 

X5  48  38.6 

20 

38.2 

41.6 

9  29  34 

21    27    36 

15  24.0 

3  35-2 

15  56  31.7 

22 

37-4 

42.2 

9  21  42 

2X   19  44 

X5  16.1 

3  27.3 

x6    4  24.8 

24 

36.7 

42.9 

9  13  49 

21    IX    51 

X5    8.2 

3  19.4 

x6  X2   X7.9 

26 

35.7 

43.6 

9     5  56 

21     3  58 

X5    0.3 

3  "5 

x6  20  ix.o 

28 

34-5 

44.3 

858     3 

20   56      5 

14  52.5 

3     3-6 

x6  28     4.1 

30 

32.9 

44.9 

8  50  xo 

20   48    X2 

14  44.6 

2  55.8 

16  35  57.2 

Dec. 

2 

31.4 

45.5 

8  42   16 

20  40  x8 

14  36.7 

2  47-9 

x6  43  50.4. 

4 

30.0 

46.0 

8  34  23 

20  32  25 

X4  28.8 

2  40.0 

16  51  43-5 

6 

28.9 

46.5 

8  26  30 

20  24  32 

X4  20.9 

2  32.x 

x6  59  36.6 

8 

27.7 

47-1 

8  x8  37 

20  16  39 

14  13.0 

2  24.2 

17     7  29.7 

• 

10 

26.2 

47.7 

8  xo  44 

20     8  45 

14    51 

2  X6.3 

X7  xs  22.8 

12 

24.4 

48.2 

8     2  50 

20    0  52 

13  57.2 

2     8.4 

X7  23  x6.a 

14 

22.5 

48.7 

7  54  56 

19  52  58 

13  49-3 

2     0.5 

17  31     91 

16 

20.6 

49.1 

7  47     3 

19  45     4 

13  41.5 

I  52.6 

17  59     2.2 

18 

18.9 

49.5 

7  39     9 

19  37  " 

13  33.6 

I  44-7 

17  46  553 

20 

17.3 

49.8 

7  31  16 

X9  29  17 

13  25.7 

I  36.9 

X7  54  48.4 

22 

15.8 

502 

7  23  22 

19  2 X  24 

13  178 

X  29.0 

x8     2  41.5 

24 

14.1 

50.7 

7  15  29 

19  13  30 

13    9-9 

I  21. X 

x8  xo  34.7 

26 

12.0 

51. 1 

7     7  35 

19     5  37 

13     2.0 

X  X3.2 

x8  x8  27.8 

28 

9.7 

51.5 

6  59  41 

18  57  43 

12  54.1 

I     5-3 

x8  26  20.9 

30 

7.6 

51.7 

6  51  47 

x8  49  48 

12  46.2 

0  57-4 

x8  34  X4.0 

TABLE  la. 


CORRECTIONS  TO  THE  TIMES  OF  ELONGATIONS  FOR  DIFFERENT  LATITUDES. 


Lat. 

W.     E. 

Lat. 

W.      E. 

Lat. 

W.     E. 

Lat. 

W.     E. 

Lat. 

W.     E. 

Lat. 

W.     B. 

0 

m 

0 

m 

0 

m 

0 

m 

0 

• 

m 

0 

m 

XO 

+3.8- 

20 

+3.0- 

30 

+2.0- 

40 

+0.8- 

50 

-0.9+ 

55 

-2  .Of 

X2 

3-7 

22 

2.8 

32 

1.8 

42 

0.5 

51 

I.X 

56 

2.2 

14 

3.5 

24 

2.6 

34 

1-5 

44 

+0.2- 

52 

1.3 

57 

2.5 

x6 

3.3 

26 

2.4 

36 

1.3 

46 

-0.2+ 

53 

1.5 

58 

2.8 

x8 

3.1 

28 

2.2 

38 

x.o 

48 

0.6 

54 

X.8 

59 

3.1 

20 

+3.«>- 

30 

+2.0- 

40 

+0.8- 

50 

-0.9+ 

55 

-2.0f 

60 

-3.4+ 

For  the  corrections  necessary  to  reduce  to  the  times  of  west  and  east  elongations  for  latitude  other  than  45% 
see  Table  la. 

*Use  Table  III  for  interpolation  for  longitude  from  Greenwich.  These  times  are  given  to  two  decimal  places 
and  for  each  day  on  page  II  of  the  Greenwich  Bphemeris. 
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TABLE  n.— SIDEREAL  INTO  MEAN  SOLAR  TIME.  665 

TO  BE  SUBTRACTED  FROM  A  SIDEREAL  TIME  INTERVAL. 


Side- 
real. 

0^ 

I^» 

2^ 

3" 

4\ 

5" 

6" 

7^ 

Vest 
Seconds. 

m 

m 

s 

m    s 

m     8 

m     s 

m     9 

m     s 

m      s 

m     s 

9 

s 

O 

0 

0.000 

0    9.830 

0  19.659 

0  29.489 

039.318 

049.148 

058.977 

I    8.807 

0 

0.000 

I 

0 

0.164 

0    9-993 

0  19.823 

0  29.653 

0  39.482 

049.312 

059.141 

I    8.971 

I 

0.003 

2 

0 

0.328 

0  10.157 

0  19.987 

0  29.816 

0  39.646 

0  49.475 

0  59305 

X    9x35 

2 

0.005 

3 

0 

0.491 

0  10.321 

0  20.151 

0  29.980 

039.810 

0  49.639 

0  59.469 

I    9.298 

3 

0.008 

4 

0 

0655 

0.10.485 

0  20.314 

030.144 

0  39.974 

0  49.803 

0  59.633 

I    9.462 

4 

O.OII 

5 

0 

0.819 

0  10.649 

0  20.478 

0  30.308 

040.137 

0  49.967 

0  59.796 

I    9.626 

5 

0.014 

6 

0 

0.983 

0  10.813 

0  20.642 

0  30.472 

0  40.301 

050.131 

0  59.960 

I    9.790 

6 

0.016 

7 

0 

1. 147 

0  10.976 

0  20.806 

0  30.635 

0  40.465 

0  50.295 

I     0.124 

I    9-954 

7 

0.019 

8 

0 

1.3" 

on.  140 

0  20.970 

0  30.799 

0  40.629 

0  50.458 

I     0.288 

I  10.118 

8 

0.022 

9 

0 

1-474 

0  11.304 

021.134 

0  30.963 

040.793 

0  50.622 

I     0.452 

I  10.281 

9 

0.025 

lO 

0 

1.638 

0  11.468 

0  21.297 

031.127 

0  40.956 

0  50.786 

I     9.616 

I  10.445 

10 

0.027 

II 

0 

1.802 

0  11.632 

0  21.461 

031.291 

041.120 

0  50.950 

I     0.779 

I  10.609 

II 

0.030 

12 

0 

1.966 

011.795 

0  21.625 

031.455 

041.284 

051. 114 

1     0.943 

I  XO.773 

12 

0.033 

13 

0 

2.130 

011.959 

021.789 

031.618 

041.448 

051.278 

I     1. 107 

I  10.937 

X3 

0.035 

14 

0 

2.294 

0  12.123 

021.953 

031.782 

041.612 

051.441 

I     1. 271 

I  II. 100 

14 

0.038 

15 

0 

2.457 

0  12.287 

0  22.117 

031.946 

041.776 

051.605 

I      1.435 

I  11.264 

15 

0.041 

i6 

0 

2.621 

012.451 

0  22.280 

032.110 

041.939 

051.769 

1     1.599 

I  11.428 

16 

0.044 

17 

0 

2.785 

0  12.615 

0  22.444 

032.274 

042.103 

051.933 

I      1.762 

X  11.592 

17 

0.046 

i8 

0 

2.949 

012.778 

022.608 

032.438 

042.267 

052.097 

I     1.926 

X  11.756 

18 

0.049 

19 

0 

3113 

0  12.942 

0  22.772 

032.601 

042.431 

052.260 

I     2.090 

I  11.920 

X9 

0.052 

20 

0 

3.277 

0  13.106 

0  22.936 

032.765 

042.595 

052.424 

I     2.254 

I  12.083 

20 

0.055 

21 

0 

3.440 

0  13.270 

0  23.099 

032.929 

042.759 

052.588 

I     2.418 

I  12.247 

21 

0.057 

22 

0 

3.604 

0  13.434 

0  23.263 

0  33093 

042.922 

052.752 

I     2.582 

I  12.411 

22 

0.060 

23 

0 

3.768 

0  13.598 

0  23.427 

033.257 

0  43.086 

052.916 

I     2.745 

X  X2.575 

23 

0.063 

24 

0 

3.932 

0  13.761 

0  23.591 

0  33.420 

043.250 

0  53.080 

I     2.909 

I  12.739 

24 

0.066 

25 

0 

4.096 

0  13.925 

0  23.755 

0  33.584 

043.414 

0  53-243 

I     3.073 

I  12.903 

25 

0.068 

26 

0 

4.259 

0  14.089 

023.919 

0  33.748 

043.578 

0  53.407 

I    3-237 

I  13.066 

26 

0.071 

27 

0 

4.423 

0  14.253 

0  24.082 

033.912 

043.742 

053.571 

I    3.401 

I  13-230 

27 

0.074 

28 

0 

4.587 

0  14.417 

0  24.246 

0  34.076 

0  43.905 

053.735 

I    3.564 

X  13.394 

28 

0.076 

29 

0 

4.751 

0  14.581 

0  24.410 

0  34.240 

044.069 

0  53.899 

I    3.728 

X  X3.558 

29 

0.079 

30 

0 

4.9x5 

0  14.744 

0  24.574 

0  34.403 

0  44.233 

0  54063 

X    3.892 

1 13.722 

30 

0.082 

31 

0 

5.079 

0  14.908 

0  24.738 

0  34-567 

044.397 

054.226 

I    4-056 

1 13.886 

3X 

0.085 

32 

0 

5.242 

0  15.072 

0  24.902 

034.731 

044.561 

0  54.390 

I    4.220 

1 14.049 

32 

0.087 

33 

0 

5.406 

0  15.236 

0  25.065 

0  34.895 

044.724 

0  54.554 

1    4-384 

X  X4.213 

33 

0.090 

34 

0 

5570 

0  15.400 

0  25.229 

035.059 

0  44.888 

054.718 

X    4.547 

X  X4.377 

34 

0.093 

35 

0 

5.734 

0  15.563 

0  25.393 

035.223 

045.052 

0  54.882 

I    4-7XX 

X  X4-54X 

35 

0.096 

36 

0 

5.898 

015.727 

025.557 

035.386 

045.216 

055.046 

X    4.875 

I  X4.705 

36 

0.098 

37 

0 

6.062 

0  15.891 

025.721 

0  35.550 

045.380 

055.209 

X    5039 

I  14.868 

37 

O.IOI 

38 

0 

6.225 

0  16.055 

025.885 

035.714 

045.544 

055.373 

X    5.203 

X  15-032 

38 

0.104 

39 

0 

6.389 

0  16.219 

0  26.048 

0  35.878 

045707 

055.537 

I    5.367 

I  15x96 

39 

0.106 

40 

0 

6.553 

0  16.383 

0  26.212 

0  36.042 

045.871 

055.701 

I    5530 

I  X5.360 

40 

0.109 

41 

0 

6.717 

0  16.546 

0  26.376 

0  36.206 

0  46.035 

055.865 

I    5.694 

X  15.524 

4X 

O.II2 

42 

0 

6.881 

0  16.710 

0  26.540 

0  36.369 

046.199 

0  56.028 

I    5.858 

I  15.688 

42 

O.II5 

43 

0 

7.045 

0  16.874 

0  26.704 

0  36.533 

0  46.363 

056.192 

I    6.022 

X  15.85X 

43 

O.II7 

44 

0 

7.208 

0  17.038 

0  26.867 

0  36.697 

046.527 

0  56.356 

I    6.186 

I  16.015 

44 

* 

0.120 

45 

0 

7.372 

0  17.202 

0  27.031 

0  36.861 

046.690 

056.520 

I    6.350 

I  16.179 

45 

0.123 

46 

0 

7.536 

0  17.366 

027.195 

0  37025 

046.854 

0  56.684 

X    6.513 

X  16.343 

46 

0.126 

47 

0 

7.700 

017.529 

027.359 

037.188 

047.018 

0  56.848 

I    6.677 

I  16.507 

47 

0.128 

48 

0 

7.864 

0  17.693 

027.523 

037.352 

047.182 

057.011 

I    6.841 

I  16.671 

48 

0.131 

49 

0 

8.027 

0  17.857 

0  27.687 

037.516 

047.346 

057-175 

I  7005 

I  16.834 

49 

0.134 

50 

0 

8. 191 

0  18.021 

0  27.850 

0  37.680 

047.510 

0  57.339 

I  7.169 

I  16.998 

50 

0.137 

51 

0 

8.355 

018.185 

0  28.014 

0  37.844 

047.673 

057.503 

X    7.332 

I  17.162 

5x 

0.139 

52 

0 

8.519 

0  18.349 

028.178 

0  38.008 

047.837 

057.667 

I  7.496 

I  17.326 

52 

0.142 

53 

0 

8.683 

0  18.512 

0  28.342 

038.171 

048.001 

057.831 

I    7.660 

I  17.490 

53 

0.145 

54 

0 

8.847 

0  18.676 

0  28.506 

0  38.335 

048.165 

057.994 

I  7.824 

I  X 7.654 

54 

0.147 

55 

0 

9.010 

0  18.840 

0  28.670 

0  38.499 

048.329 

058.158 

I  7.988 

1 17.817 

55 

0.150 

56 

0 

9.174 

0  19.004 

028.833 

0  38.663 

0  48.492 

058.322 

X    8.152 

1 17.981 

56 

0.153 

57 

0 

9.338 

0  19.168 

0  28.997 

038.827 

0  48.656 

0  58.486 

X    8.315 

X  18.145 

57 

0.156 

58 

0 

9.502 

0  19.331 

0  29.161 

038.991 

048.820 

0  58.650 

I  8.479 

1 18.309 

58 

0.158 

59 

0 

9.666 

0  19.495 

0  29.325 

039.154 

048.984 

058.814 

I  8.643 

X  X  8.473 

59 

o.i6i 

Side- 
real. 

0^ 

I^ 

2" 

3" 

4" 

5" 

6^ 

t 

S< 

For 
iconds. 
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TABLE  II.— SIDEREAL  INTO  MEAN  SOLAR  TIME. 


TO  BE  SUBTRACTED  FROM  A  SIDEREAL  TIME  INTERVAL. 


Side- 
real. 

S** 

9" 

ID*' 

ii" 

la^ 

13- 

14" 

IS*" 

For 
Seconds- 

m 

m   s 

m  s 

m   s 

m   8 

m 

8 

m   s 

m   8 

m   8 

s 

8 

O 

I  18.636 

I  28.466 

I  38.296 

I  48.125 

57.955 

2  7.784 

2  17.614 

2  27.443 

0 

0.000 

I 

I  18.800 

I  28.630 

I  38.459 

I  48.289 

58.119 

2   7.948 

2  17-778 

2  27.607 

I 

0.003 

2 

I  18.964 

I  28.794 

I  38.623 

I  48.453 

58.282 

2  8.II2 

2  17-941 

227.771 

2 

0.005 

3 

I  19.128 

I  28.958 

I  38.787 

I  48.617 

58.446 

2  8.276 

2  18.105 

2  27.935 

3 

0.008 

4 

I  19.292 

I  29.121 

I  38.951 

I  48.780 

58.610 

2  8.440 

2  18.269 

2  28.099 

4 

O.OII 

5 

1  19.456 

I  29.285 

I  39- "5 

I  48.944 

58.774 

2  8.603 

2  18.433 

2  28.263 

5 

0.014 

6 

I  19.619 

I  29.449 

I  39.279 

I  49.108 

58.938 

2  8.767 

2  18.597 

2  28.426 

6 

0.016 

7 

I  19-783 

I  29.613 

I  39.442 

I  49.272 

59.101 

2  8.931 

2  18.761 

2  28.590 

7 

0.019 

8 

I  19.947 

X  29.777 

I  39.606 

I  49.436 

59.265 

2  9.095 

2  18.924 

2  28.754 

8 

0.022 

9 

I  20. Ill 

1 29.940 

I  39.770 

I  49.600 

59.429 

2  9.259 

2  19.088 

2  28.918 

9 

0.025 

lO 

I  20.275 

I  30.104 

I  39.934 

I  49.763 

59.593 

2  9.423 

2  19.252 

2  29.082 

10 

0.027 

II 

I  20.439 

I  30.268 

I  40.098 

I  49.927 

59.757 

2  9-586 

2  19.416 

2  29.245 

II 

0.030 

12 

I  20.602 

I  30.432 

I  40.261 

I  50.091 

59-921 

2  9-750 

2  19.580 

2  29.409 

12 

0.033 

13 

I  20.766 

1 30.596 

I  40.425 

I  50.255 

2 

0.084 

2  9.914 

2  19-744 

2  29.573 

13 

0035 

14 

I  20.930 

I  30.760 

I  40.589 

I  50.419 

2 

0.248 

2  10.078 

2  19.907 

2  29.737 

14 

0.038 

15 

I  21.094 

1 30.923 

I  40.753 

I  50.583 

2 

0.412 

2  10.242 

2  20.071 

2  29.901 

15 

0.Q4I 

i6 

I  21.258 

1 31.087 

•I  40.917 

I  50.746 

2 

0.576 

2  10.405 

2  20.235 

2  30.065 

16 

0.044 

17 

I  21.422 

131.251 

I  41.081 

I  50.910 

2 

0.740 

2  10.569 

2  20.399 

2  30.228 

17 

0.046 

i8 

I  21.585 

1 31-415 

141.244 

I  51.074 

2 

0.904 

2  10.733 

2  20.563 

2  30.392 

18 

0.049 

19 

I  21.749 

1 31-579 

I  41.408 

I  51.238 

2 

1.067 

2  10.897 

2  20.727 

2  30.556 

19 

0.052 

20 

I  21.913 

1 31-743 

I  41-572 

I  51-402 

2 

I.23I 

2  1 1. 061 

2  20.890 

2  30.720 

20 

0.055 

21 

I  22.077 

I  31.906 

1  41-736 

I  51.565 

2 

1.395 

2  11.225 

2  21.054 

2  30.884 

21 

0.057 

22 

I  22.241 

I  32.070 

I  41.900 

I  51.729 

2 

1-559 

2  11.388 

2  21.218 

2  31.048 

22 

0.060 

23 

I  22.404 

1  32.234 

I  42.064 

I  51.893 

2 

1.723 

2  11.552 

2  21.382 

2  31. 211 

23 

0.063 

24 

I  22.568 

1 32.398 

I  42.227 

I  52.057 

2 

1.887 

2  11.716 

2  21.546 

2  31.375 

24 

0.066 

25 

I  22.732 

1 32.562 

I  42.391 

I  52.221 

2 

2.050 

2  11.880 

2  21.709 

2  31-539 

25 

0.068 

26 

I  22.896 

I  32.726 

I  42.555 

I  52.385 

2 

2.214 

2  12.044 

2  21.873 

2  31-703 

26 

0.071 

27 

I  23.060 

I  32.889 

I  42.719 

I  52.548 

2 

2.378 

2  12.208 

2  22*037 

2  31.867 

27 

0.074 

28 

I  23.224 

1 33.053 

I  42.883 

I  52.712 

2 

2.542 

2  12.371 

2  22.201 

2  32.031 

28 

0.076 

29 

I  23.387 

133.217 

I  43.047 

I  52.876 

2 

2.706 

2  12.535 

2  22.365 

2  32.194 

29 

0.079 

30 

I  23.551 

1 33-381 

I  43-2 10 

I  53-040 

2 

2.869 

2  12.699 

2  22.529 

2  32.358 

30 

0.082 

31 

I  23.715 

1  33-545 

I  43.374 

I  53-204 

2 

3.033 

2  12.863 

2  22.692 

2  32.522 

31 

0.085 

32 

I  23.879 

I  33-708 

I  43.538 

I  53.368 

2 

3.197 

2  13.027 

2  22.856 

2  32.686 

32 

0.087 

33 

I  24.043 

I  33872 

I  43.702 

I  53.531 

2 

3.361 

2  13.191 

2  23.020 

2  32.850 

33 

0.090 

34 

I  24.207 

I  34-036 

I  43.866 

I  53.695 

2 

3.525 

2  13.354 

2  23.184 

2  33013 

34 

0.093 

35 

I  24.370 

I  34.200 

I  44.029 

1  53.859 

2 

3.689 

2  13.518 

2  23.348 

2  33.177 

35 

0.096 

36 

1  24.534 

I  34.364 

I  44.193 

I  54.023 

2 

3.852 

2  13.682 

2  23.512 

2  33.341 

36 

0.098 

37 

I  24.698 

I  34.528 

I  44.357 

I  54.187 

2 

4.016 

2  13.846 

2  23.675 

2  33.505 

37 

O.IOI 

38 

I  24.862 

I  34.691 

144-521 

I  54.351 

2 

4.180 

2  14.010 

2  23.839 

2  33.669 

38 

0.104 

39 

I  25.026 

I  34.855 

I  44.685 

I  54.514 

2 

4.344 

2  14.173 

2  24.003 

2  33.833 

39 

0.106 

40 

I  25.190 

I  35019 

I  44-849 

I  54.678 

2 

4.508 

2  14-337 

2  24.167 

2  33.996 

40 

0.109 

41 

I  25.353 

I  35.183 

I  45.012 

I  54.842 

2 

4.672 

2  14-501 

2  24.331 

2  34.160 

41 

O.I  I  2 

42 

I  25.517 

I  35-347 

145.176 

155.006 

2 

4.835 

2  14.665 

2  24.495 

2  34.324 

42 

O.II5 

43 

I  25.681 

135.5" 

I  45.340 

I  55.170 

2 

4.999 

2  14.829 

2  24.658 

2  34.488 

43 

O.I  17 

44 

I  25.845 

I  35674 

I  45  504 

I  55.333 

2 

5.163 

2  14.993  2  24.822 

2  34.652 

44 

0.120 

45 

I  26.009 

I  35.838 

I  45-668 

I  55.497 

2 

5.327 

2  15.156  2  24.986 

2  34.816 

45 

0.123 

46 

1  26.172 

I  36.002 

I  45.832 

I  55.661 

2 

5.491 

2  15.320  225.150 

2  34.979 

46 

0.126 

47 

I  26.336 

I  36.166 

I  45-995 

I  55.825 

2 

5.655 

2  15-484 

2  25.314 

235.143 

47 

0.128 

48 

I  26.500 

I  36.330 

146.159 

I  55.989 

2 

5.818 

2  15.648 

2  25.477 

2  35.307 

48 

0.131 

49 

I  26.664 

I  36.493 

I  46.323 

I  56.153 

2 

5.982 

2  15.812 

2  25.641 

235.471 

49 

0.134 

50 

I  26.828 

I  36.657 

I  46.487 

I  56.316 

2 

6.146 

2  15.976 

2  25.805 

2  35.635 

50 

0.137 

51 

I  26.992 

I  36.821 

I  46.651 

I  56.480 

2 

6.310 

2  16.139 

2  25.969 

2  35.798 

51 

0.139 

52 

I  27.155 

I  36.985 

I  46.815 

I  56.644 

2 

6.474 

2  16.303 

2  26.133 

2  35  962 

52 

0.142 

53 

I  27.319 

I  37.149 

I  46.978 

I  56.808 

2 

6.637 

2  16.467 

2  26.297 

2  36.126 

53 

0.145 

54 

I  27.483 

1  37-313 

I  47.142 

I  56.972 

2 

6.801 

2  16.631 

2  26.460 

2  36.290 

54 

0.147 

55 

I  27.647 

I  37  476 

I  47.306 

I  57.136 

2 

6.965 

2  16.795 

2  26.624 

2  36.454 

55 

0.150 

56 

I  27.811 

I  37.640 

I  47.470 

I  57.299 

2 

7.129 

2  16.959 

2  26.788 

2  36.618 

56 

0.153 

57 

I  27.975 

I  37.804 

I  47.634 

I  57.463 

2 

7.293 

2  17.122 

2  26.952 

2  36.781 

57 

0.156 

58 

I  28.138 

I  37.968 

I  47.797 

I  57.627 

2 

7-457 

2  17.286 

2  27.116 

2  36.945 

58 

0.158 

59 

I  28.302 

I  38.132 

I  47.961 

I  57.791 

2 

7.620 

2  17.450 

2  27.280 

2  37.109 

59 

O.161 

Side- 
real. 

8'« 

9" 

10^ 

11^ 

I  a*' 

13- 

14- 

15- 

For 
Seconds. 

[Bph  xa] 

• 

TABLE  II.— SIDEREAL  INTO  MEAN  SOLAR  TIME. 
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TO  BE  SUBTRACTED  FROM  A  SIDEREAL  TIME  INTERVAL. 


Side- 
real. 

16" 

17^ 

18" 

19^ 

20^ 

21^ 

aa** 

^3"" 

For 
Seconds. 

m 

m      8 

m     s 

m     s 

m 

s 

m     s 

in     s 

m     s 

m     s 

8 

8 

o 

2  37273 

2  47.102 

2  56.932 

3 

6.762 

3  16.591 

3  26.421 

3  36.250 

3  46.080 

0 

0.000 

I 

2  37-437 

2  47.266 

2  57.096 

3 

6.925 

3  16.755 

3  26.585 

3  36.414 

3  46.244 

I 

0.003 

2 

2  37.601 

2  47.430 

2  57.260 

3 

7.089 

3  16.919 

3  26.748 

3  36.578 

3  46.407 

2 

0.005 

3 

2  37.764 

2  47.594 

2  57-424 

3 

7.253 

3  17083 

3  26.912 

3  36.742 

346.571 

3 

0.008 

4 

2  37.928 

2  47.758 

2  57.587 

3 

7.417 

3  17.246 

3  27.076 

336.906 

3  46.735 

4 

O.OII 

5 

2  38.092 

2  47.922 

257.751 

3 

7.581 

3  17.410 

3  27.240 

3  37.069 

3  46.899 

5 

0.014 

6 

2  38.256 

2  48.085 

257.915 

3 

7.745 

3  17.574 

3  27.404 

3  37.233 

3  47.063 

6 

0.016 

7 

2  38.420 

2  48.249 

2  58.079 

3 

7.908 

3  17.738 

3  27.568 

3  37.397 

3  47.227 

7 

0.019 

8 

2  38.584 

2  48.413 

2  58.243 

3 

8.072 

3  17.902 

3  27.731 

3  37.561 

3  47.390 

8 

0.022 

9 

2  38.747 

2  48.577 

2  58.406 

3 

8.236 

3  18.066 

3  27-895 

3  37.725 

3  47.554 

9 

0.025 

lO 

2  38.911 

2  48.741 

2  58.570 

3 

8.400 

3  18.229 

3  28.059 

3  37.889 

3  47.718 

10 

0.027 

II 

2  39-075 

2  48.905 

2  58.734 

3 

8.564 

3  18.393 

3  28.223 

3  38.052 

3  47.882 

II 

0.030 

12 

2  39.239 

2  49.068 

2  58.898 

3 

8.728 

3  18.557 

3  28.387 

338.216 

3  48.046 

12 

0.033 

13 

2  39403 

2  49.232 

2  59.062 

3 

8.891 

3  18.721 

3  28.550 

3  38.380 

348.210 

13 

0.035 

H 

2  39566 

2  49.396 

2  59.226 

3 

9.055 

3  18.885 

3  28.714 

3  38.544 

3  48.373 

14 

0.038 

15 

2  39-730 

2  49560 

2  59.389 

3 

9.219 

3  19.049 

3  28.878 

3  38.708 

3  48.537 

15 

0.041 

i6 

2  39894 

2  49724 

2  59.553 

3 

9.383 

3  19.212 

3  29.042 

3  38.871 

3  48.701 

16 

0.044 

17 

2  40.058 

2  49.888 

2  59.717 

3 

9.547 

3  19.376 

3  29.206 

3  39.035 

3  48.865 

17 

0.046 

i8 

2  40.222 

250.051 

2  59.881 

3 

9.710 

3  19.540 

3  29.370 

339.199 

3  49.029 

18 

0.049 

19 

2  40.386 

2  50.215 

3    0.045 

3 

9.874 

3  19.704 

3  29.533 

3  39.363 

349.193 

19 

0.052 

20 

2  40.549 

2  50.379 

3    0.209 

3  3 

[O.038 

3  19.868 

3  29.697 

3  39.527 

3  49.356 

20 

0.055 

21 

240.713 

2  50.543 

3    0.372 

3] 

[O.202 

3  20.032 

3  29.861 

3  39.691 

3  49.520 

21 

0.057 

22 

2  40.877 

2  50.707 

3    0.536 

3  J 

[O.366 

3  20.195 

3  30.025 

3  39.854 

3  49.684 

22 

0.060 

0.0ft 

23 

2  41.041 

2  50.870 

3    0.700 

3  1 

[O.530 

3  20.359 

330.189 

3  40.018 

3  49.848 

23 

24" 

241.205 

251034 

3    0.864 

3] 

to.693 

3  20.523 

3  30.353 

340.182 

3  50.012 

24 

0.066 

25 

241.369 

251.198 

3    1 .028 

3  3 

10.857 

3  20.687 

330.516 

3  40.346 

350.175 

25 

0.068 

26 

241.532 

251.362 

3    1-192 

33 

[  1 .02 1 

3  20.851 

3  30.680 

340.510 

3  50.339 

26 

0.071 

27 

2  41.696 

251.526 

3    1.355 

33 

II. 185 

3  21.014 

3  30.844 

3  40.674 

3  50.503 

27 

0.074 

28 

2  41.860 

251.690 

3    1.519 

3^ 

11.349 

321.178 

3  31.008 

3  40.837 

3  50.667 

28 

0.076 

29 

2  42.024 

251.853 

3    1.683 

33 

ti-513 

321.342 

331.172 

341.001 

3  50.831 

29 

0.079 

30 

2  42.188 

2  52.017 

3    1.847 

3  3 

11.676 

3  21.506 

331.336 

341.165 

3  50.995 

30 

0.082 

31 

2  42.352 

2  52.181 

3    2.01 1 

3  3 

[  1.840 

3  21.670 

3  31-499 

341.329 

351.158 

31 

0.085 

32 

242.515 

2  52.345 

3    2.174 

3  ^ 

[2.004 

3  21.834 

3  31.663 

3  41.493 

351.322 

32 

0.087 

33 

2  42.679 

2  52.509 

3    2.338 

3  3 

[2.168 

321.997 

331.827 

3  41.657 

351-486 

33 

0.090 

34 

2  42.843 

2  52.673 

3    2.502 

3] 

12.332 

3  22.l6l 

3  31.991 

3  41.820 

351.650 

34 

0.093 

35 

2  43.007 

2  52.836 

3    2.666 

33 

[2.496 

3  22.325 

332.155 

341.984 

351.814 

35 

0.096 

36 

243.171 

253.000 

3    2.830 

3  3 

12.659 

3  22.489 

332.318 

342.148 

351.978 

36 

0.098 

37 

2  43.334 

253.164 

3    2.994 

3  : 

[2.823 

3  22.653 

3  32.482 

342.3x2 

352.141 

37 

O.IOI 

38 

2  43498 

2  53-328 

3    3.157 

3] 

[2.987 

322.817 

3  32.646 

3  42.476 

3  52.305 

38 

0.104 

39 

2  43.662 

2  53-492 

3    3.321 

3  J 

13.151 

3  22.980 

3  32.810 

3  42.639 

3  52.469 

39 

0.106 

40 

2  43.826 

2  53.656 

3    3-485 

33 

13.315 

3  23.144 

3  32.974 

3  42.803 

3  52.633 

40 

0.109 

41 

2  43.990 

2  53.819 

3    3.649 

3  3 

13.478 

3  23.308 

333.138 

3  42.967 

3  52.797 

41 

O.II2 

42 

244.154 

2  53.983 

3    3.813 

3  3 

[3.642 

3  23.472 

3  33.301 

343.131 

3  52.961 

42 

O.I  15 

43 

244.317 

254.147 

3    3.977 

3  ^ 

[3.806 

3  23.636 

3  33.465 

3  43.295 

353.124 

43 

O.II7 

44 

2  44.481 

254.3x1 

3    4.140 

3  3 

13.970 

323.800 

3  33.629 

3  43.459 

3  53.288 

44 

0.120 

45 

2  44645 

2  54.475 

3    4.304 

3  ^ 

14.134 

3  23.963 

3  33.793 

343.622:353.4521 

45 

0.123 

46 

2  44.809 

2  54.638 

3    4.468 

3  3 

[4.298 

324.127 

3  33.957 

3  43786 

3  53.6x6 

46 

0.126 

47 

2  44.973 

2  54.802 

3    4.632 

33 

[4.461 

3  24.291 

3  34-121 

3  43.950 

3  53.780 

47 

0.128 

48 

245.137 

2  54.966 

3    4796 

3  3 

[4.625 

3  24.455 

3  34-284 

344.114 

3  53-943 

48 

O.I3I 

49 

2  45.300 

255.130 

3    4.960 

3  3 

[4.789 

3  24.619 

3  34.448 

3  44.278 

354.107 

49 

0.134 

50 

2  45  464 

2  55.294 

3    5.123 

3  3 

14.953 

3  24.782 

3  34-6 1 2 

344.442 

354.271 

50 

0.137 

51 

2  45.628 

2  55-458 

3    5.287 

3  1 

15.117 

3  24.946 

3  34776 

344.605 

3  54.435 

51 

0.139 

52 

2  45.792 

255.621 

3    5.451 

3  ^ 

15-281 

3  25.110 

3  34.940 

3  44.769 

3  54.599 

52 

0.142 

53 

2  45.956 

2  55.785 

3    5.615 

3  i 

15.444 

3  25-274 

335.104 

3  44.933 

3  54- 763 

53 

0.145 

54 

2  46.120 

2  55.949 

3    5-779 

3  3 

[5.608 

3  25.438 

3  35.267 

3  45.097 

3  54.926 

54 

0.147 

55 

2  46.283 

256.113 

3    5.942 

3  J 

^5-772 

3  25.602 

3  35.431 

3  45.261 

355.090 

55 

0.150 

56 

2  46.447 

2  56.277 

3    6.106 

3  1 

^5-936 

3  25.765 

3  35.595 

3  45.425 

3  55.254 

56 

0.153 

57 

2  46.611 

2  56.441 

3    6.270 

3  J 

[6.100 

3  25.929 

3  35.759 

3  45.588 

3  55.418 

57 

0.156 

58 

2  46.775 

2  56.604 

3    6.434 

3  1 

[6.264 

3  26.093 

3  35.923 

3  45.752 

3  55.582 

58 

0.158 

59 

2  46.939 

2  56.768 

3    6.598 

^  J 

[6.427 
19^ 

3  26.257 

3  36.086 

3  45.916 

3  55.746 

59 

O.161 

Side- 
reaL 

16^ 

17- 

iff" 

20** 

ai-^ 

22^ 

23^ 

Se 

For 
conds. 

[Bph  za] 
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TABLE  in.— MEAN  SOLAR  INTO  SIDEREAL  TIME. 


TO  BE  ADDED  TO  A  MEAN  TIME  INTERVAL. 


Mean 

0" 

Solar. 

m 

m  s 

O 

0  0.000 

I 

0  0.164 

2 

0  0.329 

3 

0  0.493 

4 

0  0.657 

5 

0  0.821 

6 

0  0.986 

7 

0  1. 150 

8 

0  1.314 

9 

0  1.478 

lO 

0  1.643 

II 

0  1.807 

12 

0  I.971 

13 

0  2.136 

14 

0  2.300 

15 

0  2.464 

i6 

0  2.628 

17 

0  2.793 

i8 

0  2.957 

19 

0  3.121 

20 

0  3.285 

21 

0  3.450 

22 

0  3.614 

*23 

0  3.778 

24 

0  3-943 

25 

0  4.107 

26 

0  4.271 

27 

0  4-435. 

28 

0  4.600 

29 

0  4.764 

30 

0  4.928 

31 

0  5093 

32 

0  5.257 

33 

0  5.421 

34 

0  5.585 

35 

0  5750 

36 

0  5-914 

37 

0  6.078 

38 

0  6.242 

39 

0  6.407 

40 

0  6.571 

41 

0  6.735 

42 

0  6.900 

43 

0  7.064 

44 

0  7.228 

45 

0  7.392 

46 

0  7.557 

47 

0  7.721 

48 

0  7.885 

49 

0  8.049 

50 

0  8.214 

51 

0  8.378 

52 

0  8.542 

53 

0  8.707 

54 

0  8.871 

55 

0  9.035 

56 

0  9-199 

57 

0  9.364 

58 

0  9.528 

59 

0  9.692 

Mean 
Solar. 

0^ 

m 

o 

o 

o 

o 

o 

o 
o 
o 
o 
o 

o 
o 
o 
o 
o 

o 
o 
o 
o 
o 

o 
o 
o 
o 
o 

o 
o 
o 
o 
o 

o 
o 
o 
o 
o 

o 
o 
o 
o 
o 

o 
o 
o 
o 
o 

o 
o 
o 
o 
o 

o 
o 
o 
o 
o 

o 
o 
o 
o 
o 


s 

9.856 

0.021 

0.185 

0.349 
0.514 

0.678 

0.842 
1.006 
1. 171 

1.335 

1.499 
1.663 
1.828 
1.992 
2.156 

2.321 

2.485 

2.649 

2.813 
2.978 

3.142 
3.306 

3.471 
3.635 
3.799 

3.963 

4.128 

4.292 
4456 

4.620 

4.785 
4.949 
5-II3 
5.278 
5.442 

5.606 
5  770 

5.935 

6.099 
6.263 

6.427 
6.592 
6.756 

6.920 

7.085 

7.249 

7.413 

7.577 
7.742 

7.906 
8.070 

8.234 
8.399 

8.563 
8.727 

8.892 
9.056 

9.220 

9.384 
9.549 


m     s 

o  19.713 
o  19.877 
o  20.041 
o  20.206 
o  20.370 

o  20.534 
o  20.699 
o  20.863 
o  21.027 

O  21. 191 

021.356 

o  21.520 
o  21.684 
021.849 
o  22.013 

o  22.177 
o  22.341 
o  22.506 
o  22.670 
o  22.834 

o  22.998 
023.163 
023.327 

o  23.491 
o  23.656 

o  23.820 
o  23.984 
o  24.148 

024.313 

o  24.477 

o  24.641 
o  24.805 
o  24.970 

025.134 

o  25.298 

o  25.463 
o  25.627 

025.791 

o  25.955 
026.120 

o  26.284 
o  26.448 
026.612 
o  26.777 
o  26.941 

027.105 

o  27.270 
o  27.434 
o  27.598 
o  27.762 

o  27.927 
o  28.091 
o  28.255 
o  28.420 
o  28.584 

o  28.748 
o  28.912  I 
o  29.077 
o  29.241 
o  29.405 


m  8 
o  29.569 
o  29.734 
o  29.898 
o  30.062 
o  30.227 

o  30.391 
o  30.555 
030.719 

o  30.884 
031.048 

o  31.212 
031.376 

031.541 
031.705 

031.869 

o  32.034 
032.198 
032.362 
032.526 

o  32.691 
o  32.855 

033.019 
033.183 

o  33.348 

033.512 

o  33.676 

033.841 

o  34.005 
034.169 

o  34.333 

o  34.498 
o  34.662 
o  34.826 

034.990 
035.155 
035.319 

o  35  483 
o  35-648 

035.812 
035.976 

036.140 

o  36.305 
o  36.469 
o  36.633 

036.798 

o  36.962 
037.126 

037.290 

o  37.455 

037.619 
037.783 

o  37-947 
038.112 

o  38.276 

038.440 

o  38.605 
o  38.769 
o  38.933 
o  39.097 
o  39.262 


m     s 
o  39.426 

o  39.590 

o  39-754 

o  39.919 


m     s 
049.282 

o  49-.447 
049.611 

049.775 


o  40.083  1  o  49.939 


o  40.247 
040.412 

o  40.576 
040.740 
o  40.904 

041.069 

041.233 
041.397 

041.561 
041.726 

041.890 

042.054 

042.219 

042.383 
042.547 

042.711 
042.876 
o  43.040 
o  43.204 
o  43.368 

o  43.533 

043.697 

o  43.861 
o  44.026 
044.190 

o  44.354 

044.518 

o  44.683 

o  44847 
o  45.01 1 

045.176 
045.340 
045.504 

o  45.668 
o  45.833 

045.997 

046.161 

046.325 

o  46.490 
o  46.654 

046.818 

o  46.983 

047.147 
047.3" 

o  47.475 
o  47.640 
047.804 
o  47.968 

048.132 

o  48.297 

048.461 

o  48.625 

1 048.790 

I  o  48.954 
049.118 

[Eph  xa] 


050.104 
o  50.268 
o  50.432 

o  50.597 
o  50.761 

o  50.925 
051.089 

051.254 

051.418 

051.582 

051.746 
05I.9II 

o  52.075 

052.239 
052.404 

o  52.568 

052.732 

o  52.896 
o  53.061 
o  53.225 

o  53.389 
o  53.554 

053-718 

o  53.882 
o  54.046 

054.211 

o  54.375 
o  54.539 
o  54-703 
o  54.868 

o  55.032 

055.196 
055.361 
055.525 

o  55-689 

055.853 

056.018 
056.182 
o  56.346 

056.510 

o  56.675 
o  56.839 

057-003 
057.168 
057.332 

o  57.496 
o  57.660 

057.825 

057.989 
058.153 

058.317 

o  58.482 
o  58.646 
058.810 

o  58.975 


m     8 

059.139 

o  59303 
o  59.467 
o  59632 

o  59.796 

o  59.960 
0.124 
0.289 

0.453 

0.617 

0.782 
0.946 
I. no 

1.274 
1.439 

1.603 

1.767 
1.932 

2.096 
2.260 

2.424 
2.589 

2.753 
2.917 

3.081 
3.246 

3.410 

3.574 
3.739 
3.903 

4.067 

4-231 
4.396 
4.560 

4.724 

4.888 

5.053 
5-217 
5.381 
5.546 

5.710 
5.874 

6.038 
6.203 

6.367 
6.531 

6.695 
6.860 

7-024 
7.188 

7.353 
7.5x7 

7.681 

7.845 

8.010 

8.174 
8.338 

8.502 
8.667 
8.831 


m 


8 

8-995 
9.160 

9.324 
9.488 

9-652 

9.817 

9.981 

0.145 
0.310 

0.474 

0.638 

0.802 
0.967 

1. 131 
1.295 

1.459 

1.624 
1.788 
1.952 

2. 117 
2.281 

2-445 
2.609 

2.774 
2.938 

3.102 
3.266 

3.431 
3.595 
3-759 

3.924 
4.088 

4.252 
4.416 

4.581 

4.745 
4.909 

5-073 
5.238 
5.402 

5.566 

5.731 

5.895 
6.059 

6.223 

6.388 

6.552 
6.716 
6.881 

7.045 

7.209 

7.373 
7.538 
7.702 
7.866 

8.030 

8-195 
8.359 
8.523 
8.688 


For 
Seconds. 


8 

O 

I 

2 

3 
4 

5 
6 

7 
8 

9 
10 
II 
12 

13 
14 

15 
16 

17 
18 

X9 
20 
21 
22 

23 
24 

25 
26 

27 
28 

29 

30 

31 
32 
33 
34 

35 
36 

37 
38 

39 

40 

41 
42 

43 
44 

45 
46 

47 
48 

49 

50 

51 
52 

53 
54 

55 
56 
57 
58 
59 


8 
0.000 
0.003 
0.005 
0.008 
O.OII 

0.014 
0.016 
0.019 
0.022 

0.025 

0.027 
0.030 

0.033 
0.036 
0,038 

0.041 
0.044 

0.047 

0.049 

0.052 

0.055 
0.057 

0.060 
0.063 
0.066 

0.068 
0.071 
0.074 
0.077 
0.079 

0.082 
0.085 
0.088 

0.090 

0.093 

0.096 
0.099 

O.IOI 

0.104^ 
0.107* 

0.1 10 

O.I  12 
0.1 15 
O.I  18 
0.120 

0.123 
0.126 
0.129 
O.I3I 

0.134 

O.I37 
0.140 

0.142 

0.145 
0.148 

0.15 1 

0.153 
0.156 

0.159 
0.162 


For 
Seconds. 


TABLE  m.— MEAN  SOLAR  INTO  SIDEREAL  TIME. 
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TO  BE  ADDED  TO  A  MEAN  TIME  INTERVAL. 


Mean 
Solar. 

8'' 

9^ 

10" 

11^ 

12^^ 

13^ 

14" 

15- 

For 
Seconds. 

m 

m  s 

m  s 

m  s 

m  8 

m  8 

m   8 

m  8 

m  8 

8 

8 

o 

I  18.852 

I  28.708 

I  38.565 

I  48.421 

I  58.278 

2  8.134 

2  17.991 

2  27.847 

0 

0.000 

I 

I  19.016 

I  28.873 

I  38.729 

I  48.585 

I  58.442 

2   8.298 

2  18.155 

2  28.011 

I 

0.003 

2 

I  19.180 

1  29.037 

I  38.893 

I  48.750 

I  58.606 

2   8.463 

2  18.319 

2  28.176 

2 

0.005 

3 

I  19345 

I  29.201 

I  39-058 

I  48.914 

158.771 

2   8.627 

2  18.483 

2  28.340 

3 

0.008 

4 

I  19.509 

I  29.365 

I  39.222 

I  49.078 

I  58.935 

2   8.791 

2  18.648 

2  28.504 

4 

O.OII 

5 

I  19.673 

I  29.530 

I  39386 

I  49.243 

I  59099 

2   8.956 

2  18.812 

2  28.668 

5 

0.014 

6 

I  19837 

I  29.694 

I  39.550 

I  49.407 

I  59263 

2   9.120 

2  18.976 

2  28.833 

6 

0.016 

7 

I  20.002 

I  29.858 

I  39.715 

I  49.571 

I  59-428 

2   9.284 

2  I9.I4I 

2  28.997 

7 

0.019 

8 

I  20.166 

I  30.022 

1  39.879 

I  49-735 

I  59.592 

2   9.448 

2  19.305 

2  29.161 

8 

0.022 

9 

I  20.330 

I  30- 1 87 

I  40.043 

149.900 

I  59-756 

2  9.613 

2  19.469 

2  29.326 

9 

0.025 

lO 

I  20.495 

I  30.351 

I  40.207 

I  50.064 

I  59.920 

2  9.777 

2  19.633 

2  29.490 

10 

0.027 

II 

I  20.659 

I  30-515 

I  40.372 

I  50.228 

2  0.085 

2  9.941 

2  19.798 

2  29.654 

II 

0.030 

12 

I  20.823 

I  30.680 

I  40.536 

I  50.393 

2  0.249 

2  10.105 

2  19.962 

2  29.818 

12 

0.033 

13 

I  20.987 

I  30.844 

I  40,700 

I  50.557 

2   0.413 

2  10.270 

2  20.126 

2  29.983 

13 

0.036 

14 

I  21.152 

I  31.008 

I  40.865 

I  50.721 

2  0.578 

2  10.434 

2  20.290 

2  30.147 

14 

0.038 

15 

I  21.316 

I  31.172 

I  41.029 

I  50.885 

2  0.742 

2  10.598 

2  20.455 

2  30.311 

15 

0.041 

i6 

I  21.480 

I  31.337 

I  41.193 

I  5 1  050 

2  0.906 

2  10.763 

2  20.619 

2  30.476 

16 

0.044 

17 

I  21.644 

I  31.501 

141.357 

151.214 

2   1.070 

2  10.927 

2  20.783 

«2  30.640 

17 

0.047 

i8 

I  21.809 

I  3 1  665 

141.522 

151.378 

2   1.235 

2  II.09I 

2  20.948 

2  30.804 

18 

0.049 

19 

I  21.973 

I  31.829 

I  41.686 

I  51.542 

2   1.399 

2  11.255 

2  21.112 

2  30.968 

19 

0.052 

20 

I  22.137 

I  31.994 

I  41.850 

151.707 

2   1.563 

2  11.420 

2  21.276 

231.133 

20 

0.055 

21 

I  22.302 

132.158 

1  42.015 

151.871 

2   1.727 

2  11.584 

2  21.440 

2  31.297 

21 

0.057 

22 

I  22.466 

I  32.322 

I  42.179 

I  52.035 

2   1.892 

2  11.748 

2  21.605 

2  31.461 

22 

0.060 

23 

I  22.630 

I  32.487 

I  42.343 

I  52.200 

2   2.056 

2  11.912 

2  21.769 

2  31.625 

23 

0.063 

24 

I  22.794 

I  32.651 

I  42.507 

I  52.364 

2   2.220 

2  12.077 

2  21.933 

2  31.790 

24 

0.066 

25 

I  22.959 

I  32.815 

I  42.672 

I  52.528 

2   2.385 

2  12.241 

2  22.098 

2  31.954 

25 

0.068 

26 

I  23.123 

I  32.979 

I  42.836 

I  52.692 

2   2.549 

2  12.405 

2  22.262 

2  32.118 

26 

0.071 

27 

I  23.287 

I  33.144 

I  43.000 

I  52.857 

2   2.713 

2  12.570 

2  22.426 

2  32.283 

27 

0.074 

28 

I  23.451 

I  33.308 

I  43.164 

I  53.021 

2   2.877 

2  12.734 

2  22.590 

2  32.447 

28 

0.077 

29 

I  23.616 

I  33.472 

I  43329 

I  53.185 

?   3.042 

2  12.898 

2  22.755 

2  32.611 

29 

0.079 

30 

I  23.780 

I  33.637 

I  43.493 

I  53.349 

2   3.206 

2  13.062 

2  22.919 

232.775 

30 

0.082 

31 

I  23.944 

I  33-80I 

I  43.657 

I  53.514 

2   3370 

2  13.227 

2  23.083 

2  32.940 

31 

0.085 

32 

I  24.109 

I  33.965 

I  43.822 

I  53-678 

2  3-534 

2  13.391 

2  23.247 

2  33.104 

32 

0.088 

33 

I  24.273 

I  34.129 

I  43.986 

I  53-842 

2  3.699 

2  13.555 

2  23.412 

2  33.268 

33 

0.090 

34 

I  24.437 

I  34.294 

144.150 

I  54007 

2  3-863 

2  13.720 

2  23.576 

2  33.432 

34 

0.093 

35 

I  24.601 

I  34458 

I  44.314 

I  54-171 

2  4.027 

2  13.884 

2  23.740 

2  33-597 

35 

0.096 

36 

I  24.766 

I  34.622 

I  44.479 

I  54.335 

2  4.192 

2  14.048 

2  23.905 

2  33.761 

36 

0.099 

37 

I  24.930 

I  34.786 

I  44.643 

I  54.499 

2  4.356 

2  14.212 

2  24.069 

2  33.925 

37 

O.IOI 

f    38 

I  25.094 

I  34.95 1 

I  44.807 

I  54.664 

2  4520 

2  14.377 

2  24.233 

2  34.090 

38 

0.104 

39 

I  25.259 

I  35.115 

144.971 

I  54.828 

2  4.684 

2  14.541 

2  24.397 

2  34.254 

39 

0.107 

40 

X  25.423 

I  35279 

I  45.136 

I  54.992 

2  4-849 

2  14.705 

2  24.562 

2  34.418 

40 

O.I  10 

41 

I  25.587 

I  35-444 

I  45300 

I  55.156 

2  5013 

2  14.869 

2  24.726 

2  34.582 

41 

O.II2 

42 

I  25.751 

I  35.608 

I  45-464 

I  55-321 

2  5-177 

2  15.034 

2  24.890 

2  34-747 

42 

O.I  15 

43 

I  25.916 

I  35-772 

I  45-629 

I  55485 

2  5-342 

2  15.198 

2  25.054 

234.911 

43 

O.II8 

44 

I  26.080 

I  35.936 

I  45.793 

I  55.649 

2  5.506 

2  15.362 

2  25.219 

2  35.075 

44 

0.120 

45 

I  26.244 

I  36.101 

I  45.957 

I  55.814 

2  5.670 

2  15.527 

2  25.383 

2  35239 

45 

0.123 

46 

I  26.408 

I  36.265 

I  46.121 

I  55.978 

2  5834 

2  15-691 

2  25.547 

2  35.404 

46 

0.126 

47 

I  26.573 

I  36.429 

I  46.286 

156.142 

2  5-999 

2  15-855 

2  25.712 

2  35.568 

47 

0.129 

48 

I  26.737 

I  36.593 

I  46.450 

I  56.306 

2  6.163 

2  16.019 

2  25.876 

2  35732 

48 

O.I3I 

49 

I  26.901 

I  36.758 

I  46.614 

I  56.471 

2  6.327 

2  16.184 

2  26.040 

2  35.897 

49 

0.134 

50 

I  27.066 

I  36.922 

I  46.778 

I  56.635 

2  6.491 

2  16.348 

2  26.204 

2  36.061 

50 

0.137 

51 

I  27.230 

I  37.086 

I  46.943 

1  56.799 

2  6.656 

2  16.512 

2  26.369 

2  36.225 

51 

0.140 

52 

I  27.394 

I  37.251 

147.107 

I  56.964 

2  6.820 

2  16.676 

2  26.533 

2  36.389 

52 

0.142 

53 

I  27.558 

I  37.415 

147.271 

I  57.128 

2  6.984 

2  16.841 

2  26.697 

2  36.554 

53 

0.145 

54 

I  27.723 

I  37.579 

I  47.436 

I  57.292 

2  7149 

2  17.005 

2  26.861 

236.718 

54 

0.148 

55 

I  27.887 

I  37-743 

I  47.600 

I  57.456 

2  7-313 

2  17.169 

2  27.026 

2  36.882 

55 

O.I5I 

56 

I  28.051 

I  37.908 

I  47.764 

I  57.621 

2  7.477 

2  17.334 

2  27.190 

2  37.047 

56 

0.153 

57 

I  28.215 

I  38.072 

I  47.928 

I  57.785 

2  7.641 

2  17.498 

2  27.354 

237.211 

57 

0.156 

58 

I  28.380 

I  38.236 

I  48.093 

I  57.949 

2  7.806 

2  17.662 

227.519 

2  37.375 

58 

0.159 

59 

I  28.544 

I  38.400 

I  48.257 

I  58.113 

2  7.970 

2  17.826 

2  27.683 

2  37.539 

59 

0.162 

Mean 
Solar. 

8^ 

9'' 

10^ 

11^ 

12^^ 

13" 

.14" 

15" 

Se 

For 
conda. 

[Eph  13] 
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TABLE  m.— MEAN  SOLAR  INTO  SIDEREAL  TIME. 


TO  BE  ADDED  TO  A  MEAN  TIME  INTERVAL. 


Mean 
Solar. 

16" 

17^ 

18" 

19^ 

20'' 

21^ 

22^ 

23*^ 

For 
Seconds. 

m 

m      s 

m     s 

m     8 

m     s 

m     8 

m     8 

m     8 

m     8 

a 

s 

O 

2  37.704 

2  47.560 

2  57.417 

3    7.273 

317.129 

3  26.986 

3  36.842 

3  46.699 

0 

0.000 

I 

2  37.868 

2  47.724 

2  57.581 

3    7.437 

3  17.294 

327.150 

3  37.007 

3  46.863 

I 

0.003 

2 

2  38.032 

2  47.889 

2  57.745 

3    7.602 

3  17-458 

327.315 

337.171 

3  47.027 

2 

0.005 

3 

238.196 

2  48.053 

257.909 

3    7766 

3  17.622 

3  27.479 

3  37.335 

347.192 

3 

0.008 

4 

2  38.361 

2  48.217 

2  58.074 

3    7930 

3  17.787 

3  27-643 

3  37.500 

3  47.356 

4 

0.0 1 1 

5 

2  38.525 

2  48.381 

2  58.238 

3    8.094 

3  17-951 

3  27.807 

3  37.664 

3  47.520 

5 

O.OIA 
0.0 1 5 

6 

2  38.689 

2  48.546 

2  58.402 

3    8.259 

3  18.115 

3  27-972 

3  37.828 

3  47685 

6 

7 

2  38.854 

2  48.710 

2  58.566 

3    8.423 

3  18.279 

328.136 

3  37992 

3  47.849 

7 

0.019 

8 

2  39.018 

2  48.874 

2  58.731 

3    8.587 

3  18.444 

3  28.300 

338.157 

3  48.013 

8 

0.022 

9 

2  39.182 

2  49.039 

2  58.895 

3    8.751 

3  18.608 

3  28.464 

338.321 

348.177 

9 

0.025 

lO 

2  39346 

2  49.203 

2  59.059 

3    8.916 

3  18.772 

3  28.629 

3  38.485 

3  48.342 

10 

0.027 

II 

2  39-5" 

2  49.367 

2  59224 

3    9.080 

3  18.937 

3  28.793 

3  38.649 

3  48.506 

II 

0.030 

12 

2  39.675 

2  49.531 

2  59.388 

3    9-244 

3  19.101 

3  28.957 

3  38.814 

3  48.670 

12 

0.033 

13 

2  39.839 

2  49.696 

2  59.552 

3    9.409 

3  19.265 

3  29.122 

3  38.978 

3  48.834 

13 

0.036 

H 

2  40.003 

2  49.860 

259.716 

3    9.573 

3  19.429 

3  29.286 

339.142 

3  48.999 

14 

0.038 

15 

2  40.168 

2  50.024 

2  59.881 

3    9.737 

3  19-594 

3  29.450 

3  39.307 

349.163 

15 

0.Q41 

i6 

2  40.332 

2  50.188 

3    0.045 

3    9.901 

3  19.758 

3  29.614 

339.471 

3  49.327 

16 

0.044 

17 

2  40.496 

2  50.353 

3    0.209 

3  10.066 

3  19-922 

3  29.779 

3  39.635 

3  49-492 

17 

0.047 

i8 

2  40.661 

250.517 

3    0.373 

3  10.230 

3  20.086 

3  29.943 

3  39-799 

3  49656 

18 

0.049 

19 

2  40.825 

2  50.681 

3    0.538 

3  XO.394 

3  20.251 

330.107 

3  39964 

3  49.820 

19 

0.052 

20 

2  40.989 

2  50.846 

3  .0.702 

3  10.559 

3  20.415 

330.271 

340.128 

3  49.984 

20 

0.055 

21 

241.153 

2  51.010 

3    0.866 

3  10.723 

3  20.579 

3  30.436 

3  40.292 

350.149 

21 

0.057 

22 

241.318 

251.174 

3    1.031 

3  10.887 

3  20.744 

330.600 

3  40.456 

3  50.313 

22 

0.060 

23 

2  41.482 

251.338 

3    1. 195 

3  11.051 

3  20.908 

3  30.764 

340.621 

3  50.477 

23 

0.063 

24 

2  41.646 

251.503 

3    1.359 

3  11.216 

3  21.072 

3  30.929 

3  40.785 

3  50.642 

24 

0.066 

25 

2  41.810 

2  51.667 

3    1.523 

3  11.380 

3  21.236 

3  31.093 

3  40.949 

350.806 

25 

0.068 

26 

2  41.975 

251.831 

3    1.688 

311.544 

321.401 

331.257 

341114 

3  50.970 

26 

0.071 

27 

2  42.139 

2  51.995 

3    1.852 

3  11.708 

321.565 

331.421 

341.278 

351.134 

27 

0.074 

28 

2  42.303 

2  52.160 

3    2.016 

3  ".873 

321.729 

331.586 

341.442 

351.299 

28 

0.077 

29 

2  42.468 

2  52.324 

3    2. 181 

3  12.037 

321.893 

3  31.750 

341.606 

351.463 

29 

0.079 

30 

2  42.632 

2  52.488 

3    2.345 

3  12.201 

3  22.058 

331.914 

341.771 

351.627 

30 

0.082 

31 

2  42.796 

2  52.653 

3    2.509 

3  12.366 

3  22.222 

3  32.078 

3  41.935 

351.791 

31 

0.085 

32 

2  42.960 

252.817 

3    2.673 

3  12.530 

3  22.386 

3  32.243 

3  42.099 

351.956 

32 

0.088 

33 

2  43.125 

2  52.981 

3    2.838 

3  12.694 

3  22.551 

3  32.407 

3  42.264 

352.120 

33 

0.090 

34 

2  43289 

2  53.145 

3    3.002 

3  12.858 

322.715 

332.571 

3  42428 

3  52.284 

34 

0.093 

35 

2  43.453 

2  53.310 

3    3.166 

3  13.023 

3  22.879 

3  32.736 

3  42.592 

3  52.449 

35 

0.096 

36 

243.617 

2  53.474 

3    3.330 

3  13.X87 

3  23-043 

3  32.900 

3  42.756 

352.613 

36 

0.099 

37 

2  43.782 

2  53.638 

3    3.495 

3  13.351 

3  23.208 

3  33.064 

342.921 

352.777 

37 

O.IOI 

38 

2  43.946 

2  53.803 

3    3.659 

3  13.515 

3  23-372 

3  33.228 

3  43-085 

3  52.941 

38 

0.104 

39 

2  44.110 

2  53.967 

3    3.823 

3  13.680 

3  23.536 

3  33.393 

3  43249 

353.106 

39 

0.107 

40 

2  44.275 

254.131 

3    3.988 

3  13.844 

3  23.700 

3  33.557 

3  43.413 

3  53.270 

40 

0.1 10 

41 

2  44-439 

2  54295 

3    4.152 

3  14.008 

3  23.865 

333.721 

3  43.578 

3  53.434 

41 

0.1 12 

42 

244.603 

2  54.460 

3    4.316 

3  H.I73 

3  24.029 

3  33-886 

3  43.742 

3  53-598 

42 

0.115 

43 

2  44767 

2  54.624 

3    4.480 

3  14.337 

324.193 

3  34.050 

343-906 

3  53.763 

43 

0.1 18 

44 

2  44.932 

2  54.788 

3    4.645 

3  14.501 

3  24358 

334.214 

344.071 

3  53.927 

44 
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45 

2  45-096 

2  54.952 

3    4.809 

3  14-665 

3  24-522 

3  34.378 

3  44.235 

3  54.091 

45 

0.123 

46 
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2  55. "7 

3    4.973 

3  14.830 

3  24.686 

3  34.543 
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46 

0.X26 

47 
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2  55.281 

3    5.137 

3  14-994 

3  24.850 

3  34.707 

3  44.563 

3  54.420 

47 

0.129 

48 

2  45-589 

2  55.445 

3    5.302 

3  15.158 

3  25.015 

334.871 

344.728 
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48 

0.131 

49 
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3    5.466 

3  15.322 
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49 
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50 
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52 
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53 
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54 
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3  16.144  3  26.000 
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54 
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55 
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3  45.878 
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55 
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56 
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56 

0.153 

57 
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57 
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58 
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58 

0.159 

59 
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3  16.965 

3  26.822 
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FOR  FINDING  THE  LATITUDE  BY  AN  OBSERVED  ALTITUDE  OF  POLARIS,  19x3. 

Reduce  the  observed  altitude  of  Polaris  to  the  true  altitude. 

Reduce  the  recorded  time  of  observation  to  the  local  sidereal  time. 

Take  out  the  App.  R.  A.  and  App.  Decl.  of  Polaris  for  the  time  of  observation  (Table  I). 

Subtract  the  App.  R.  A.  from  the  local  sidereal  time  of  observation  and  the  remainder  is  the 
hour-angle  of  Polaris. 

With  this  hour-angle  as  the  vertical  argument,  and  the  App.  Ded.  of  Polaris  as  the  horizontal 
argument,  take  out  the  correction  from  Table  IV  and  add  it  to  or  subtract  it  from  the  true 
altitude,  according  to  its  sign. 

For  other  altitudes  than  45®,  corrections  taken  from  the  supplementary  table  at  the  bottom 
of  Table  IV  (Table  IVa)  may  be  applied  when  necessary  for  the  degree  of  accuracy  required. 

Example, — 19 12,  October  7,  at  10**  40™  30"  P.  M.  local  mean  solar  time,  in  longitude  59®  west 
of  Greenwich,  suppose  the  true  altitude  of  Polaris  to  be  33°  2&  &\  required  the  latitude  of  the 
place. 

h       m  8 

Local  astronomical  mean  time 10    40  30 

Reductions  from  Table  III  for  10^  46*"  30*       ....                 -fi  45 

Greenwich  sidereal  time  of  mean  noon,  October  7,  Table  I     .           13      3  3 

Reduction  from  Table  III,  for  longitude  ( =3**  56°*  west,  or  plus)               +0  39 

h.     in       s 
Sum  (having  regard  to  signs)  is  equal  to  local  sidereal  time    .  23    45    57 

R.  A.  of  Polaris  (Table  I)  for  time  of  observation    .  i     28    43 

h      m       s 
Remainder  is  equal  to  hour-angle  of  Polaris  22     17     14 

Decl.  of  Polaris  (Table  I)  for  time  of  observation    88    50    25 

True  altitude +33     20      o 

Correction  from  Table  IV —  i       2     34 

Correction  from  Table  IVa —  3 

Latitude  of  the  place -f32     17     23 

Observations  of  Polaris  for  latitude  should  be  made,  when  practicable,  near  the  times  of 
upper  or  of  lower  culminations  (hour  angle  o^  or  12^)  (Table  I,  4th  and  5th  columns).  However, 
at  sea,  if  made  near  elongation  (hour  angle  6*^  or  18^),  the  hour  angle,  and  hence  the  local  time, 
should  be  known  within  one  minute. 
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TABLE  IV. 


FOR  FINDING  THE  LATITUDE  BY  AN  OBSERVED  ALTITUDE  OF  POLARIS,  19 12. 


Decl. 
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FOR  FINDING  THE  LATITUDE  BY  AN  OBSERVED  ALTITUDE  OF  POLARIS,  1912. 
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67  40 

12 

67  30 

12 

51 

12 

68  31 

II 

68  21  " 

68  II  " 

68  I  " 

67  51 

II 

67  41 

II 

48 

15 

68  42 

II 
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68  12  ^' 
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II 
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II 

45 

10 
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10 

JO 

10 

10 
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+6842  „ 
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21 

69  I 

9 

6851  9 

68  41  9 

6831  9 

68  21 

9 

68  II 

9 

39 

24 

69  10 

9 

69  0  9 

69  8  8 

6850  \ 
68  58  8 

6840  9 
68  48  8 

68  30 

9 
8 

68  20 

9 
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36 

27 

69  18 

8 

68  38 

68  28 

8 

33 

30 

69  25 

7 

6915  7 

+6922  \ 
6928  6 

69  5  7 

+69 12  ; 

69  18  6 

48  55  I 

+69  2  ; 

69  8  6 

6845 

7 
7 

6 
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7 
7 

6 

30 

II  33 

+69  32 

7 
6 

+6852 

+68  42 

12  27 

36 

6938 

6858 

68  48 

24 

39 

69  43 

5 

69  33  f 

69  23  \ 

69  13  5 

69  3 

5 

6853 

5 

21 

42 

69  47 

4 

6937  1 

69  27  \ 

69  17  4 

69  7 

4 

6857 

4 

18 

45 

69  51 

4 

6941  ^ 
+6944  , 

6931  ^ 
+6934  \ 

69  21  4 
+6924  \ 

69  II 

4 
3 

69  I 

4 
3 

15 

II  48 

+69  54 

3 

+69  14 

+69  4 

12  12 

51 

6956 

2 

6946  \ 

6936  \ 

69  26  2 

69  16 

2 

69  6 

2 

9 

54 

6958 

2 

6948  » 

6938  \ 

6928  \ 

69  18 

2 

69  8 

2 

6 

II  57 

69  59 

I 

69  49  ; 

69  39  ; 

69  29  J 

69  19 

I 

69  9 

I 

3 

12  0 

-f-70  0 

I 

+6950  ' 

+6940  ^ 

+69  30  ' 

+69  20 

I 

+69  10 

I 

12  0 

TABLE  IVa. 

Table  IV  has  been  computed  for  an  altitude  of  45  °.     For  other  altitudes,  corrections  taken 
from  the  following  table  may  be  applied  when  the  desired  degree  of  accuracy  requires  it. 


H.A. 

Altitude. 

10° 

20° 

30« 

40° 

50^ 

60° 

70° 

Altitude. 

H.A. 

h 

h 

// 

// 

// 

// 

// 

// 

// 

h 

h 

0 

12 

0 

0 

0 

0 

0 

0 

0 

12 

24 

I 

II 

—  2 

—  2 

—  I 

0 

+  1 

+  2 

+  5 

13 

23 

2 

10 

9 

7 

5 

—2 

2 

8 

18 

14 

22 

3 

4 

9 
8 

17 
26 

13 
20 

9 

13 

3 

5 

4 
6 

15 
23 

37 
55 

15 
16 

21 
20 

5 
6 

7 
6 

33 
-35 

25 
-27 

17 
-18 

7 
-7 

7 
+8 

29 

•+31 

68 
+73 

17 
18 

19 
18 

[Eph  xa] 
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AZIMUTH  OF  POLARIS  AT  ALL  HOUR  ANGLES.  1912. 
[For  hour  angles  o**  to  1 21*  the  star  is  west  of  north,  and  for  hour  angles  1 2^  to  24''  it  is  east  of  north.] 
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0 

/ 
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0 
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12 
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0 
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0  5-9 

48 

24 
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0 

8.2 
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0  9.1 

0   9.7 
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36 

36 
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0  1 1.3 

0  II. 7 

0 

12.1 

0  12.7 
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0  14.5 

0  15.7 

0  Z7.5 

24 

48 

0  14.8 

0  15.0 

0  15.5 

0 

16.0 

0  16.8 

0  17.9 

0  19.2 

0  20.9 

0  23.2 

Z2 

I  0 

0  18.4 

0  18.7 

0  19.3 

0 

20.0 

0  21.0 

0  22.3 

0  23.9 

0  26.0 

0  28.8 

23   0 

12 

0  22.0 

0  22.4 

0  23.1 

0 

24.0 

0  25.2 

0  26.7 

0  28.6 

0  31. 1 

0  34.3 

48 

24 

0  25.5 

0  26.0 

0  26.8 

0 

27.9 
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0  31.0 
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0  36.0 

0  39-7 

36 

36 

0  28.9 

0  29.5 

0  30.3 

0 

31-6 

0  33-1 

0  35- 1 

0  37.6 

0  40.8 

0  45.  z 

24 

48 

0  32.2 

0  32.9 

0  33.8 

0 

35-2 

0  36.9 

0  39.1 

0  41.9 

0  45.5 

0  50.3 

Z2 

2   0 

0  35-5 

0  36.3 

0  37.3 

0 

38.8 

0  40.7 

0  43-1 

0  46.1 

0  50.  z 

0  55.4 

22   0 

12 

0  38.7 

0  39.5 

0  40.6 

0 

42.3 

0  44-3 

0  47.0 

0  50.2 

0  54.6 

z  0.3 

48 

24 

0  41.8 

0  42.6 

0  43.8 

0 

45.7 

0  47-8 

0  50.7 

0  54.2 

0  58.9 

z  50 

36 

36 

0  44.6 

0  45.6 

0  46.9 

0 

48.8 

0  51.2 

0  54-2 

0  58.0 

z  30 

z  9.6 

24 

48 

0  47.4 

0  48.4 

0  49.9 

0 

519 

0  54-3 

0  57-5 

I   1.6 

z  6.9 

I  139 

Z2 

3  0 

0  50.1 

0  51.2 

0  52.8 

0 

54.8 

0  57-3 

I  0.7 

I  5Z 

z  Z0.7 

z  z8.z 

3Z   0 

12 

0  52.7 

0  53.8 

0  55.4 

0 

57.5 

I  0.3 

I  3.8 

I  8.4 

z  143 

z  22.1 

48 

24 

0  55.2 

0  56.2 

0  58.0 

0.1 

I  31 

I  6.7 

I  II. 5 

z  Z7.6 

z  25.7 

36 

36 

0  57-4 

0  58.5 

I   0.3 

2.5 

I  5.6 

I  9.4 

I  14-3 

z  20.6 

z  29.0 

24 

48 

0  59.5 

I  0.6 

I   2.4 

4.8 

I  7-9 

I  11.9 

I  17.0 

z  23.5 

z  32. z 

Z2 

4  0 

I  14 

I  2.6 

I   4.4 

6.9 

I  1 0.0 

I  14.2 

I  19.5 

z  26.2 

z  35.0 

20   0 

12 

I  3.2 

I  4.4 

I   6.3 

8.8 

I  12.0 

I  16.2 

I  21.8 

z  28.7 

z  37.8 

48 

24 

I  4.8 

I  6.1 

I   8.0 

10.5 

I  138 

I  18. 1 

I  23.8 

z  30.9 

z  40.2 

36 

36 

I  6.1 

I  7-5 

I   9.4 

12.0 

I  15.4 

I  19.8 

I  25.5 

z  32.7 

z  42.2 

24 

48 

I  7-3 

I  8.7 

I  10.7 

13-3 

I  16.8 

I  21.3 

I  27.0 

z  34.3 

I  43-9 

12 

5  0 

I  8.4 

I  9.7 

I  II.8 

14.4 

I  18.0 

I  22.5 

I  28.3 

I  35.7 

z  45-4 

Z9  0 

12 

I  9.2 

I  10.6 

I  12.6 

15.3 

I  19.0 

I  23.5 

I  29.3 

z  36.8 

z  46.6 

48 

24 

I  9.9 

I  11.3 

I  133 

16.0 

I  19.7 

I  24.2 

I  30- z 

z  37.6 

z  47.5 

36 

36 

I  10.4 

I  11.8 

I  13-8 

16.5 

I  20.2 

I  24.7 

I  30.6 

z  38.2 

z  48.  z 

24 

48 

I  10.7 

I  12. 1 

I  14. 1 

16.8 

I  20.5 

I  25.0 

z  30.9 

z  38.5 

z  48.4 

12 

6  0 

I  10.7 

I  12. 1 

I  14.1 

16.9 

I  20.5 

I  25.0 

z  31-0 

z  38.6 

z  48.4 

z8  0 

12 

I  10.7 

I  12.0 

I  14. 1 

16.8 

I  20.4 

I  24.9 

z  30.8 

I  38.4 

z  48.0 

48 

24 

I  10.4 

I  II.7 

I  13.8 

16.5 

I  20.0 

I  24.5 

z  30.4 

z  37.8 

z  47.4 

36 

36 

I  9.9 

I  11.2 

I  132 

159 

I  19.4 

I  23.9 

z  29.7 

I  370 

z  46.6 

24 

48 

I  9.2 

I  10.5 

I  12.4 

15-0 

I  18.5 

I  23.0 

z  28.7 

z  35.9 

z  45-5 

Z2 

7  0 

I     8.3 

I  9.6 

I  11.5 

14. 1 

I  17.5 

I  21.9 

z  27.5 

z  34.6 

z  44Z 

Z7  0 

12 

I  7.2 

I  8.5 

I  10.4 

12.9 

I  16.3 

I  20.6 

z  26.  z 

I  33.0 

z  42.4 

48 

24 

I  6.0 

I  7.2 

I  9.1 

11.6 

I  14.9 

I  19. 1 

z  24.5 

z  31.2 

z  40.3 

36 

36 

I  4-5 

I  5.8 

I  7.6 

10. 1 

I  132 

I  17.4 

I  22.6 

z  29.2 

z  38.0 

24 

48 

I  2.9 

I  4,1 

I  5-9 

8.3 

I  1 1.3 

I  15.4 

I  20.5 

z  27.0 

z  35.5 

Z2 

8  0 

I  I.I 

I  2.3 

I  4.0 

6.3 

I  9.3 

I  13.2 

I  I8.I 

I  24.5 

I  32.7 

z6  0 

12 

0  59.2 

I    0.3 

I  1.9 

41 

I  7.0 

z  10.8 

z  Z5.6 

z  21.7 

z  29.7 

48 

24 

0  57-2 

0  58.1 

0  59-7 

1.8 

I  4.6 

I     8.3 

I  12.9 

I  Z8.7 

z  26.5 

36 

36 

0  550 

0  55.9 

0  57-4 

0 

59-4 

I  2.1 

I  5.6 

I  zo.o 

z  15.5 

z  22.9 

24 

48 

0  52.5 

0  53-4 

0  54.9 

0 

56.8 

0  59-3 

I  2.6 

z  6.9 

Z  Z2.2 

I  Z9,2 

12 

9  0 

0  49.9 

0  50.8 

0  52.2 

0 
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0  56.4 

0  59-5 

z  3.6 

z  8.7 
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12 
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0 
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48 

24 
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0  46.3 

0 
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0  53.0 
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36 

36 
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0 
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0  46.9 
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0  52.8 
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I  2.6 

24 

48 

0  38.5 

0  39.1 

0  40.1 

0 

41-5 

0  43.5 

0  45.8 

0  48.8 

0  52.8 

0  58.0 

12 
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0  35-3 

0  35.9 

0  36.8 

0 

38.2 

0  39.9 

0  42.0 

0  44.8 

0  48.5 

0  53-2 
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12 

0  32.0 

0  32.5 

0  33-4 

0 

34-6 

0  36.2 
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0  40.6 

0  44.0 

0  48.2 

48 

24 

0  28.7 

0  29.1 

0  29.9 

0 

31.0 

0  32.5 

0  34- 1 

0  36.4 

0  39.4 

0  43.2 

36 

36 

0  25.3 

0  25.6 

0  26.3 

0 

27.3 

0  28.7 

0  30.1 

0  32.1 

0  34.7 

0  38.0 

24 

48 

0  21.8 

0  22.1 

0  22.7 

0 

235 

0  24.7 

0  25.9 

0  27.7 

0  29.9 

0  32.8 

Z2 
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0  18.2 
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0  19.0 

0 

19.7 
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0  25.0 

0  27.4 
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12 

0  14.6 
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0 
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48 

24 
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0  14.0 
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36 

36 

0  7.4 

0  7.6 
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0 
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AZIMUTH  OF  POLARIS  AT  ALL  HOUR  ANGLES,  1912. 
[For  hour  angles  o**  to  i  s''  the  star  is  west  of  north,  and  for  hour  angles  1 3^  to  24''  it  is  east  of  north,  ] 
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I  57.3 

2   1.6 

48 

24 
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Z2 
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2  38.1 

36 

36 

I  52.9 

z  58.3 

2  4.2 

2 

ZI.I 

2  Z9.Z 

2  23.5 

2  28.2 

2  33.3 

2  38.8 

24 

48 

z  53.2 

z  58.6 

2  4.5 

2 

ZZ.4 

2  Z9.4 

2  23.8 

2  28.5 

2  33.6 

2  39-1 

Z2 

6  0 

z  53.2 

z  58.6 

2  4.5 

2 

ZZ.4 

2  Z9.3 

2  23.7 

2  28.4 

2  33.5 

2  38.9 

z8  0 

12 

I  52.9 

z  58.3 

2  4.1 

2 

zz.o 

2  Z8.9 

2  23.2 

2  27.9 

2  32.9 

2  38.3 

48 

24 

z  52.2 

z  57.6 

2  3-4 

2 

Z0.2 

2  z8.o 

2  22.3 

2  27.0 

2  32.0 

2  37.3 

36 

36 

z  51.3 

z  56.6 

2  2.3 

2 

9.1 

2  z6.8 

2  21. X 

2  25.7 

2  30.7 

2  36.0 

24 

48 

z  50.0 

z  55.3 

2   I.O 

2 

7.7 

2  Z5.3 

2  Z9.5 

2  24.0 

2  28.9 

2  34.2 

Z2 

7  0 

z  48.5 

z  53.7 

z  59.4 

2 

5.9 

2  Z3.3 

2  Z7.5 

2  2Z.9 

2  26.7 

2  3Z.9 

17   0 

12 

z  46.7 

I  51.8 

I  57.4 

2 

3.7 

2  ZI.O 

2  Z5.Z 

2  Z9.4 

2  24.2 

2  29.2 

48 

24 

I  44.6 

z  49.6 

z  55.0 

2 

Z.3 

2   8.4 

2  12.4 

2  x6.6 

2  2Z.3 

2  26.2 

36 

36 

I  42.3 

z  47.2 

z  52.4 

58.5 

2   5.5 

2  9-4 

2  Z3.4 

2  18.0 

2  22.8 

24 

48 

z  39.7 

z  44.4 

z  49.5 

55.5 

2   2.2 

2   6.0 

2  9.9 

2  Z4.3 

2  Z9.O 

Z2 

8  0 

1 36.8 

I  41.3 

z  46.2 

52.0 

I  58.5 

2   2.2 

2  6.Z 

2  ZO.3 

2  14.8 

z6  0 

12 

z  33.6 

z  37.9 

z  42.7 

48.3 

I  54.6 

z  58.  z 

2  1.9 

2   5.9 

2  ZO.3 

48 

24 

z  30.2 

z  34-3 

I  39.0 

44-3 

z  504 

z  53-8 

I  57.4 

2   1.3 

2  5-5 

36 

36 

z  26.6 

z  30.5 

I  35.0 

40.  z 

I  45.9 

I  49.1 

z  52.6 

z  56.3 

2  0.3 

24 

48 

Z  22.8 

z  26.5 

z  30.8 

35.6 

z  41.2 

I  44.2 

z  47.6 

z  5Z.Z 

I  54.9 

Z2 

9  0 

z  Z8.7 

Z  22.2 

z  26.3 

30.8 

z  36.  z 

z  39.0 

z  42.2 

I  45.5 

z  49.2 

15   0 

12 

z  Z4.3 

z  17.7 

Z  21  5 

25.9 

z  30.8 

z  33.6 

z  36.5 

I  39.7 

I  43.2 

48 

24 

z  9.8 

z  Z3.0 

z  z6.6 

20.7 

z  25.4 

z  28.0 

z  30.7 

I  33.7 

z  36.9 

36 

36 

I   5-2 

z  8.1 

z  ZZ.5 

Z5-3 

z  Z9.7 

z  22.0 

z  24.6 

z  27.5 

I  30.4 

24 

48 

z  0.3 

z  3.Z 

z  6.2 

9-7 

I  13.7 

I  15.9 

z  Z8.3 

z  20.9 

z  23.6 

12 

xo  0 

0  55.3 

0  57.9 

z  0.7 

3.9 

I   7.5 

z  9.6 

z  ZZ.8 

z  Z4.2 

z  Z6.7 

Z4  0 

12 

0  50.2 

0  52.6 

0  55  0 

0 

58.0 

Z   Z.2 

z  3.1 

z  5.2 

I  7.3 

z  9.6 

48 

24 

0  44.9 

047.1 

0  49.3 

0 

52.0 

0  54.8 

0  56.5 

0  58.4 

z  0.2 

z  2.3 

36 

36 

0  39.6 

0  41-5 

0  43-4 

0 

45.7 

0  48.3 

0  49.8 

0  5Z.4 

0  53.0 

0  54.8 

24 

48 

0  34.1 

0  35.7 

0  37.4 

0 

39-4 

0  4X.6 

0  42.9 

0  44.3 

0  45.7 

0  47.2 

Z2 

zz  0 

0  28.6 

0  29.9 

0  31.3 

0 

33.0 

0  34.8 

0  35.9 

0  37.1 

0  38.3 

0  39.6 

Z3  0 

Z2 

0  22.9 

0  24.0 

0  25.2 

0 

26.5 

0  28.0 

0  28.9 

0  29.8 

0  30.8 

0  3Z.8 

48 

24 

0  Z7.2 

0  z8.z 

0  Z9.0 

0 

Z9.9 

0  2Z.O 

0  21.7 

0  22.4 

0  23.  z 

0  23.9 

36 

36 

0  ZZ.5 

0  Z2.Z 

0  Z2.7 

0 

13.3 

0  Z4.O 

0  14.5 

0  Z5.0 

0  Z5.4 

0  z6.o 

24 

48 

0  5.8 

0  6.Z 

0  6.4 

0 

6.7 

0   7.0 

0  7-3 

0  7-5 

0  7.7 

0  8.0 

Z2 

Z2   0 

0  0.0 

0  0.0 

0  0.0 

0 

0.0 

0   0.0 

0  0.0 

0  0.0 

0  0.0 

0  0.0 

za  0 
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TABLE  VI. 


AZIMUTH  OF   POLARIS  AT  ELONGATION,  191 2. 


v*Decl. 


Lat. 


5 

5 

5 
6 

6 
6 

7 

7 

7 
8 


o 
20 
40 

o 
20 

40 

o 

20 

40 

o 


8  20 

8  40 

9  o 
9  20 

9  40 

10    o 
10  20 

10  40 

11  o 

II  20 


II 

40 

12 

0 

12 

20 

13 

40 

13 

0 

13 

20 

13  40 

14 

0 

14 

20 

14  40 

15 

0 

15 

20 

15  40 

16 

0 

16 

20 

16 

40 

17 

0 

17 

20 

17 

40 

j8 

0 

18 

20 

18 

40 

19 

0 

19 

20 

19  40 

20 

0 

20 

20 

20 

40 

21 

0 

21 

20 

21 

40 

22 

0 

22 

20 

22 

40 

23 

0 

23 

20 

23 

40 

24 

0 

24 

20 

24   40 

^5 

0 

f  r^n 


88  <»  50'  o 


n 


I 


2 
2 
2 

2 

2 
2 
2 
2 
2 

3 
3 
3 
3 
3 

3 
3 
4 
4 
4 

4 
4 
4 
4 


6 
6 
6 
6 


16.0 

18.3 
20.6 
23.1 
25.8 

28.6 

31.5 
34.6 

37-9 
41.3 

44.8 
48.5 
52.4 
56.4 
0.5 

4.8 

9.2 

138 

18.6 

235 
28.6 
33.8 
39-2 
44.8 

50.5 

56.4 

2.4 
8.6 

150 

21.5 

28.2 

350 

42.1 

49-3 

56.7 

4-2 
1 1.9 
19.8 
27.9 
36.2 

44.6 

53.2 

2.0 

II.O 

20.2 

29.6 

39.1 
48.9 

58.8 

9.0 

193 
29.9 

40.6 

51.6 

2.8 

14.1 

257 

37-5 

49-5 
1.8 


88<>  50'  10" 


// 


/  17  14.2  \ 


10 

6.0 

10 

8.2 

10 

10.6 

10 

I3.I 

10 

157 

10 

18.5 

10 

21.5 

10 

24.6 

10 

27.8 

10 

31.2 

10 

34.7 

10 

38.4 

10 

42.2 

10 

46.2 

10 

504 

10 

54.7 

10 

59- 1 

II 

3-7 

II 

8.4 

II 

133 

II 

18.4 

II 

23.6 

II 

29.0 

II 

34.5 

II 

40.2 

II 

46.1 

II 

52.1 

II 

58.3 

12 

4.6 

12 

II. I 

12 

17.8 

12 

24.7 

12 

31-7 

12 

38.9 

12 

46.2 

12 

53.8 

13 

1.5 

13 

9-4 

13 

174 

13 

257 

13 

34.1 

13  42.7 

13 

51.5 

14 

0.4 

14 

9.6 

14 

18.9  . 

14 

28.5 

14 

38.2 

14 

48.1 

14 

58.2 

15 

8.6 

15 

19.1 

15 

29.8 

15 

40.8 

15 

51.9 

16 

3-2 

16 

14.8 

16 

26.6 

16 

38.6 

n 

88°  50'  20 


tt 


// 


16  50.8  j 

17  3.2 


9 

9 
o 

o 

o 

o 
o 
o 
o 
o 


56.0 
58.2 

05 
30 

5-7 

8.5 
11.4 

14.5 
17.7 

21. 1 


o  24.6 
o  28.3 
o  32.1 
o  36.1 
o  40.2 


o 
o 
o 
o 


2 
2 

2 
2 

2 

2 
2 
2 

3 
3 

3 
3 
3 
3 
3 

4 
4 
4 
4 
4 

4 
5 
5 
5 
5 

5 
6 

6 

6 

6 

6 


44.5 
48.9 

53.5 
58.2 

3.1 

8.2 

13.4 
18.7 

24.3 
30.0 

35-8 
41.8 
48.0 

54.3 
0.8 

7-5 
14-3 
21.3 
28.5 

35.8 

43.3 
51.0 

58.9 
6.9 

151 

23.5 
32.1 
40.9 

49-9 
59.0 

8.3 
17.8 

275 
37-4 
47.5 

57.8 

8.3 
19.0 

29.9 

41.0 

52.4 
3-9 
156 
27.6 
39.8 

52.2 


88°  50'  30"  88°  sc/  4o";88°  50'  50" 


// 


9 
9 
9 
9 
9 

9 
o 

o 

o 

o 


45-9 
48.1 

504 

52.9 
55.6 

58.4 

1-3 

4.4 
7.6 

II.O 


o  14-5 
o  18.2 

o  22.0 

o  26.0 

o  30.1 


o 
o 
o 
o 
o 


2 
2 
2 
2 

2 
2 

2 
2 

3 

3 
3 
3 
3 
3 

3 
4 
4 
4 
4 

4 

4 
5 
5 


34.3 

38.7 

43.3 
48.0 

52.9 

57-9 

3.1 

8.5 
14.0 

19.7 

25.5 

31.5 

37.7 
44.0 

50.5 

571 

3.9 
10.9 

18.0 
254 

32.9 
40.5 
48.4 

56.4 
4.6 

130 
21.6 

30.3 
39-2 

48.3 

57-6 

71 
16.8 

26.7 

36.8 

47.0 

57-5 
8.2 

19. 1 

30.2 


5  41.5 

5  53.0 

6  4-7 
6  16.6 
6  28.7 


9 
9 
9 
9 
9 

9 

9 

9 

9 
o 

o 
o 
o 
o 
o 

o 
o 
o 
o 
o 

o 
o 
o 
I 
I 

I 
I 
I 
I 
I 

I 
I 

2 
2 
2 

2 
2 
2 
2 
2 

3 
3 
3 
3 
3 

3 
3 
4 
4 
4 

4 
4 
4 
5 
5 

5 

5 

5 
6 

6 


35.9 
38.1 
40.4 

42.9 
45.6 

48.3 
51.2 

54.3 

57-5 
0.9 

4-4 
8.1 

11.9 
15.8 
19.9 

24.2 
28.6 

33- 1 
37.8 

42.7 

47-7 

52.9 

58.3 

3.8 

9-4 

152 
21.2 

27-4 

33.7 
40.1 

46.7 

53.5 
0.5 
7.6 

14.9 

22.4 

37.9 
45.9 
54.1 

2.5 

II.O 

19.7 
28.6 

37-7 

47.0 

56.5 
6.1 

16.0 

26.0 

36.3 

46.7 

57.4 
8.2 

19.3 

30.6 
42.0 

53-7 
56 

17.7 

30.1 


Variation  for— 
i' of  Lat.!    i''of4. 


// 


9 
9 
9 
9 
9 

9 
9 
9 
9 
9 

9 

9 
o 

o 

o 

o 
o 
o 
o 
o 

o 
o 
o 
o 
o 

I 
I 
I 
I 
I 

I 
I 
I 
I 

2 

2 
2 
2 
2 
2 

2 

3 
3 
3 
3 

3 
3 
3 
4 
4 

• 

4 
4 
4 
4 
5 

5 

5 

5 

5 
6 

6 


259 
28.0 

30.4 
32.9 
35.5 

38.3 
41.2 

44.2 

47-4 
50.8 

54.3 

57-9 

1-7 

5.7 
9.8 

14.0 
18.4 
23.0 
27.7 

32.5 

37-5 

42.7 
48.0 

53-5 
59-2 

5.0 
10.9 
17.0 

23.3 
29.8 

36.4 
43.2 
50.1 
57.2 
4-5 
12.0 
19.6 

274 
35.4 
43.6 

51.9 

0.5 
9.2 

18.0 

27.1 

36.4 
45.8 

55-4 

5.3 

15.3 

255 
36.0 

46.6 

57.4 
8.4 

197 
3«i 
42.8 

54.7 
6.8 

19.1 


tt 


-f-o.ii 
0.12 
0.12 
0.13 
0.14 

4-0.14 
0.15 
0.15 
0.16 
0.17 

+0.18 
0.19 
0.20 
0.20 
0.21 

4-0.22 
0.23 
0.23 
0.24 
0.25 

4-0.26 
0.26 
0.27 
0.28 
0.29 

4-0.30 
0.31 
0.31 
0.32 

0.33 

4-0.34 

0.34 

0.35 
0.36 

0.37 

4-0.38 

0.39 
0.40 

0.40 

0.41 

4-0.42 

0.43 

0.44 

0.45 
0.46 

4-0.47 
0.48 

0.49 

0.50 

0.51 

4-0.52 

0.53 

0.54 

0.55 
0.56 

4-0.57 
0.58 

0.59 
0.60 

0.61 
4-0.62 


—  I.OO 

1. 00 
I.OO 
I.OO 

1. 01 

—  1. 01 

1. 01 
1. 01 

1. 01 
1. 01 

—  1. 01 
1. 01 
1. 01 

1. 01 

I.Ol 

—1.02 
1.02 
1.02 
1.02 
1.02 

—  1.02 
1.02 
1.02 

1.0.^ 
1.03 

—1.03 
1.03 
1.03 
1.03 
1.03 

—  1.04 
1.04 
1.04 
1.04 
1.04 

—1.04 
1.05 
1.05 
1.05 
1.05 

—  1.05 

1.06 
1.06 
1.06 
1.06 

—  1.06 
1.07 
1.07 
1.07 

1.07 

—1.08 
1.08 
1.08 
1.08 
1.09 

—  1.09 
1.09 
1.09 

I. ID 
I. ID 

—  1. 10 
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AZIMUTH  OF  POLARIS  AT  ELONGATION,  1912. 


^N^Ded. 

Variation  fot— 

88 «»  50'  0" 

88  <»  sc/  10" 

88  <»  scy  20" 

88 «»  sc/  30" 

88  <»  sc/  40" 

88«»5o'5o" 

lAt/N. 

z'  of  Lat. 

1"  of  «. 

0  / 

e   t 

// 

0   /   // 

e    /    t, 

0        r         rr 

0   /   // 

0  /   // 

rt 

tr 

25  0 

1  17 

14.2 

I  17  3.2 

I  16  52.2 

I  16  41. 1 

I  i6  30.1 

I  16  19.1 

+0.62 

—  1. 10 

25  20 

I  17 

26.9 

I  17  159 

I  17  4.8 

I  16  53.7 

I  16  42.7 

I  16  31.6 

0.64 

I. II 

25  40 

1  17 

39.8 

I  17  28.8 

I  17  17.7 

I  17  6.6 

I  16  55.5 

I  16  44.4 

0.65 

I. II 

26  0 

1  17 

53.0 

I  17  41.9 

I  17  30.7 

I  17  19.6 

I  17  8.5 

I  16  57.4 

0.66 

I. II 

26  20 

I  18 

6.4 

I  17  55-2 

1  17  44.0 

I  17  32.9 

I  17  21.7 

I  17  10.6 

0.67 

1. 12 

26  40 

I  18 

20.0 

I  18  8.8 

I  17  57.6 

I  17  46.4 

I  17  35-2 

I  17  24.0 

4-0.68 

—  1. 12 

27  0 

I  18 

33.8 

I  18  22.6 

I  18  II.4 

I  18  0.2 

I  17  48.9 

I  17  37-7 

0.70 

1. 12 

27  20 

I  18 

47.9 

I  18  36.7 

I  18  25.4 

I  18  14.2 

I  18  2.9 

I  17  516 

0.71 

1. 13 

27  40 

I  19 

2.3 

I  18  51.0 

I  18  39.7 

I  18  28.4 

I  18  17. 1 

I  18  5.8 

0.72 

I.I3 

28  0 

I  19 

16.9 

I  19  5-5 

I  18  54.2 

I  18  42.9 

I  18  31.6 

I  18  20.2 

0.73 

I.I3 

28  20 

I  19 

317 

1  19  20.3 

1  19  9.0 

I  18  57.6 

I  18  46.3 

I  18  34.9 

4-0.74 

-I.I4 

28  40 

I  19 

46.8 

I  19  35-4 

I  19  24.0 

I  19  12.6 

I  19  1.2 

I  18  49.8 

0.75 

1. 14 

29  0 

I  20 

2.2 

I  19  50.7 

1  19  39-3 

I  19  27.9 

I  19  16.4 

I  19  5.0 

0.77 

I.I4 

29  20 

I  20 

17.8 

I  20  6.3 

I  19  54.8 

I  19  43.4 

I  19  31  9 

I  19  20.4 

0.78 

1. 15 

29  40 

I  20 
I  20 

33.7 
49.8 

I  20  22.2 
I  20  38.3 

I  20  10.7 
I  20  26.7 

I  19  59.2 
I  20  15.2 

I  19  47.6 
I  20  3.6 

I  19  36.1 
I  19  52.1 

0.80 

4-0.81 

1. 15 

30  0 

-1. 15 

30  10 

I  20 

58.0 

I  20  46.4 

1  20  34.8 

I  20  23.3 

I  20  II. 7 

I  20  0.1 

0.82 

1. 16 

30  20 

I  21 

6.3 

I  20  54.7 

I  20  43.0 

I  20  31.5 

I  20  19.9 

I  20  8.3 

0.82 

1. 16 

30  30 

I  21 

14.6 

I  21  3.0 

I  20  51.3 

I  20  39.7 

I  20  28.1 

I  20  16.5 

0.83 

1. 16 

30  40 

I  21 

23.0 

I  21  11.4 

I  20  59.7 

I  20  48.1 

I  20  36.4 

I  20  24.8 

0.84 

1. 16 

30  50 

I  21 

315 

I  21  19.9 

I  21  8.2 

I  20  56.5 

I  20  44.8 

I  20  33.1 

4-0.85 

-I.16 

31  0 

I  21 

40.0 

I  21  28.4 

I  21  16.7 

I  21  5.0 

I  20  53.3 

I  20  41.6 

0.85 

1. 17 

31  10 

I  21 

48.6 

I  21  37.0 

I  21  25.3 

I  21  13.5 

I  21  1.8 

I  20  50.1 

0.86 

I.I7 

31  20 

I  21 

57-3 

I  21  45.6 

I  21  33.9 

I  21  22.1 

I  21  10.4 

I  20  58.7 

0.87 

I.I7 

31  30 

I  22 

6.0 

I  21  54.3 

I  21  42.6 

I  21  30.8 

I  21  19.1 

I  21  7.4 

0.88 

I.I7 

31  40 

I  22 

14.8 

1  22  3.1 

I  21  51.3 

I  21  39.6 

I  21  27.8 

I  21  16.1 

4-0.88 

-1. 18 

31  50 

I  22 

237 

I  22  12.0 

I  22   0.2 

I  21  48.4 

I  21  36.6 

I  21  24.8 

0.89 

1. 18 

32  0 

I  22 

32.7 

I  22  20.9 

I  22   9.1 

I  21  57.3 

I   21  45.5 

I  21  33.7 

0.90 

1. 18 

32  10 

I  22 

41.7 

I  22  29.9 

I  22  18.I 

I  22  6.3 

I  21  54.5 

I  21  42.7 

0.90 

I.18 

32  20 

I  22 

50.8 

I  22  39.0 

I  22  27.2 

I  22  15.3 

I  22  3.5 

I  21  51.7 

0.91 

1. 18 

32  30 

I  23 

0.0 

I  22  48.2 

I  22  36.3 

I  22  24.5 

I  22  12.6 

I  22   0.8 

4-0.92 

-1. 19 

32  40 

I  23 

9-3 

I  22  57.4 

I  22  45.5 

I  22  33.7 

I  22  21.8 

I  22   9.9 

0.93 

I.I9 

32  50 

I  23 

18.7 

I  23  6.8 

I  22  54.8 

I  22  43.0 

I  22  31. 1 

I  22  19.2 

0.93 

1. 19 

33  0 

I  23 

28.1 

I  23  16.2 

I  23   4.2 

I  22  52.3 

I  22  40.4 

I  22  28.5 

0.94 

1. 19 

33  10 

I  23 

37.6 

1  23  25.7 

1  23  13.7 

I  23  1.8 

I  22  49.8 

I  22  37.9 

0.95 

1.20 

33  20 

1  23  47.2 

I  23  35.2 

I  23  23.2 

I  23  11.3 

I  22  59.3 

I  22  47.3 

4-0.96 

—  1.20 

33  30 

I  23 

56.9 

I  23  44.9 

I  23  32.9 

I  23  20.9 

I  23  8.9 

I  22  56.9 

0.96 

1.20 

33  40 

I  24 

6.6 

I  23  54.6 

I  23  42.6 

I  23  30.5 

I  23  18.5 

I  23   6.5 

0.97 

1.20 

33  50 

I  24 

16.4 

1  24  4.4 

I  23  52.3 

I  23  40.3 

I  23  28.2 

I  23  16.2 

0.98 

1.20 

34  0 

I  24 

26.3 

I  24  14.3 

I  24   2.2 

I  23  50.1 

I  23  38.0 

I  23  26.0 

0.99 

X.2I 

34  10 

I  24 

36.3 

I  24  24.3 

I  24  12.2 

I  24  0.0 

I  23  47.9 

I  23  35.8 

4-1.00 

—  I.2I 

34  20 

I  24 

46.4 

I  24  34.3 

I  24  22.2 

I  24  1 0.0 

I  23  57.9 

I  23  45.8 

1. 00 

I.2I 

34  30 

I  24 

56.5 

I  24  44.4 

I  24  32.3 

I  24  20.1 

I  24  8.0 

I  23  55.9 

I.OI 

I.2I 

34  40 

I  25 

6.7 

I  24  54.6 

I  24  42.4 

I  24  30.3 

I  24  18.1 

I  24   6.0 

1.02 

X.22 

34  50 

I  25 

17.0 

I  25  4.9 

I  24  52.7 

I  24  40.5 

I  24  28.3 

I  24  16. 1 

1.03 

1.22 

35  0 

I  25 

27.4 

I  25  15.2 

I  25   3.0 

I  24  50.8 

I  24  38.6 

I  24  26.4 

4-1.04 

—  1.22 

35  10 

I  25 

37-9 

I  25  25.6 

I  25  13.4 

I  25  1.2 

I  24  49.0 

I  24  36.8 

1.05 

1.22 

35  20 

I  25 

48.5 

I  25  36.2 

1  25  24.0 

I  25  11.7 

I  24  59.5 

I  24  47-3 

1.06 

1.23 

35  30 

I  25 

59-2 

I  25  46.9 

I  25  34.6 

I  25  22.3 

I  25  10. 1 

I  24  57.8 

1.06 

1.23 

35  40 

I  26 

lO.O 

I  25  57.7 

I  25  45.3 

I  25  33.0 

I  25  20.7 

I  25  8.4 

1.07 

1.23 

35  50 

I  26 

20.8 

I  26  8.5 

I  25  56.1 

I  25  43.8 

I  25  31.4 

I  25  19. 1 

4-1.08 

-1.23 

36  0 

I  26 

317 

I  26  19.4 

I  26   7.0 

I  25  54-6 

I  25  42.2 

I  25  29.9 

1.09 

1.24 

36  10 

I  26 

42.7 

I  26  30.4 

I  26  18.0 

I  26  5.5 

I  25  53.1 

I  25  40.7 

1. 10 

1.24 

36  20 

I  26 

53.8 

I  26  41.4 

I  26  29.0 

I  26  16.5 

I  26  4.1 

I  25  51.7 

I. II 

1.24 

36  30 

I  27 

50 

I  26  52.5 

I  26  40.1 

I  26  27.6 

I  26  15.2 

I  26  2.8 

1. 12 

1.24 

36  40 

I  27 

16.3 

I  27  3.8 

I  26  51.3 

I  26  38.9 

I  26  26.4 

I  26  14.0 

4-1. 13 

—  1.25 

36  50 

I  27 

27.7 

I  27  15.2 

I  27   2.7 

I  26  50.2 

I  26  37.7 

I  26  25.2 

1. 14 

1.25 

37  0 

I  27 

39-2 

I  27  26.7 

I  27  14. 1 

I  27  1.6 

I  26  49.1 

I  26  36.6 

115 

1.25 

37  10 

I  27 

50.8 

I  27  38.2 

I  27  25.6 

I  27  13.1 

I  27  0.6 

I  26  48.1 

I.I5 

1.25 

37  20 

I  28 

2.4 

I  27  49.8 

I  27  37.2 

I  27  24.7 

I  27  12. 1 

I  26  59.6 

1. 16 

1.26 

37  30 

I  28 

14.2 

I  28  1.5 

I  27  48.9 

I  27  36.3 

I  27  23.7 

I  27  II. I 

4-I.I7 

-1.26 

[Bph  za] 
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Decl. 


I^t. 


37 

30 

37  40 

37 

50 

38 

0 

38 

10 

38 

20 

38 

30 

38  40 

38 

50 

39 

0 

39 

10 

39 

20 

39  30 

39  40 

39 

50 

40 

0 

40 

10 

40 

20 

40  30 

40  40 

40  50 

41  o 
41  10 
41  20 

41  30 
41  40 

41  50 

42  o 
42  10 
42  20 

42  30 
42  40 

42  50 

43  o 
43  10 

43  20 
43  30 
43  40 

43  50 

44  o 

44  10 
44  20 

44  30 
44  40 

44  50 

45  o 
45  10 
45  20 
45  30 
45  40 

45  50 

46  o 
46  10 
46  20 
46  30 

46  40 

46  50 

47  o 
47  10 
47  20 

47  30 


88®  50'  o 


ri 


28 
28 
28 
28 

29 

29 
29 

29 

29 
30 

30 

30 
30 

30 
31 

31 
31 
31 
32 
32 

32 
32 
32 

33 
33 

33 
33 
34 
34 
34 

34 
35 
35 
35 
35 

36  14.6 

36  30.5 

36  46.6 

37  2.8 
37  19.1 


14.2 
26.1 
38.1 
50.1 
2.3 

14.6 
27.0 

39-4 
52.0 

4-7 

17.5 
303 
43-3 
56.4 
9-7 

23.0 

36.4 

49.9 

3.6 

17.4 

31.3 

45.3 

59-4 

13.7 
28.1 

42.6 
57.2 
12.0 
26.9 
41.9 

57.0 
12.3 

27.7 

43.2 

58.8 


35.6 
52.2 
8.9 
25.8 
42.9 

0.1 

17.5 
35.0 

52.7 
10.5 

40  28.5 

40  46.6 

41  4.9 
41  23.4 
41  42.0 


37 
37 
38 
38 
38 

39 

39 

39 

39 
40 


42 
42 
42 
42 
43 


0.8 
19.8 

38.9 
58.2 

17.6 


43  37-3 


88  *»  sc/  10" 


88  *»  sc/  20" 


•   /    // 

I  28    1.5 

• 

I  28  13.4 

I  28  25.4 

I  28  37.4 

I  28  49.5 

I  29  1.8 

I  29  14.2 

I  29  26.6 

I  29  39.1 

I  29  51.8 

I  30  4-6 

I  30  17.4 

I  30  30.4 

1  30  43-4 

I  30  56.6 

I  31  9-9 

I  31  23.3 

I  31  36.8 

I  31  50.4 

I  32  4.2 

I  32  18.I 

I  32  32.1 

I  32  46.2 

I  33  0.4 

I  33  148 

I  33  29.2 

I  33  43.8 

I  33  58.5 

I  34  13-4 

I  34  28.4 

I  34  43-5 

I  34  58.7 

I  35  140 

I  35  29.5 

I  35  45.1 

I  36  0.8 

I  36  16.7 

I  36  32.8 

I  36  49.0 

I  37  5-2 

I  37  21.6 

I  37  38.2 

I  37  54.9 

I  38  II. 7 

I  38  28.8 

I  38  46.0 

I  39  3.3 

I  39  20.7 

I  39  38.4 

I  39  56.2 

I  40  14. 1 

I  40  32.2 

I  40  50.5 

I  41  8.9 

I  41  27.5 

I  41  46.3 

I  42  5.2 

I  42  24.2 

I  42  43.4 

I  43  2.8 

I  43  22.4 

* 

tf 


27 
28 

28 

28 
28 

28 

29 
29 
29 
29 


48.9 

0.8 

12.7 

247 
36.8 

49.0 

1-4 
138 
26.2 

38.9 

29  51.6 

30  4.4 
30  174 
30  30.4 
30  43.5 

56.8 
10.2 
23.7 

37-3 
51.0 

4.8 
18.8 

32.9 
47.0 

1.4 

158 

30.4 

450 
59.8 
14.8 


30 
31 
31 
31 
31 

32 
32 
32 
32 
33 

33 
33 
33 
33 
34 


34 
34 
35 
35 
35 


29.9 

45 -o 

0.3 
15-8 

31.4 


35  47- 1 

36  2.9 
36  18.9 
36  35.0 

36  51.3 

37  7-7 
37  24.2 

37  40.9 

37  57.7 

38  14.7 

38  ^1.9 

38  49-2 

39  6.6 
39  24.1 
39  41.8 

39  59.7 

40  17.8 

40  36.0 

40  54-4 

41  130 


41 
41 
42 
42 


317 
50.5 

9.5 

28.7 


42  48.1 

43  7-7 


88  *»  sc/  30" 


88®  50'  40 


n 


88®  50'  50" 


•       1         tt 

I  27  36.3 

I  27  48.1 

I  28  0.0 

I  28  12.0 

I  28  24.0 

I  28  36.2 

I  28  48.5 

I  29  0.9 

I  29  13.4 

I  29  26.0 

I  29  38.7 

I  29  51.5 

I  30  4-4 

I  30  17-4 

I  30  30.5 

I  30  43.7 

I  30  57.0 

I  31  10.5 

I  31  24.1 

I  31  37.9 

I  31  51.7 

I  32  5.6 

I  32  19.6 

I  32  33.7 

I  32  48.0 

I  33  2.4 

I  33  I7-0 

I  33  31.6 

I  33  46.4 

I  34  1.3 

I  34  16.3 

I  34  31.4 

I  34  46.7 

I  35  2.1 

I  35  1 7-6 

I  35  33.3 

I  35  49. 1 

I  36  5.1 

I  36  21. 1 

I  36  37.3 

I  36  53.7 

I  37  IO-2 

I  37  26.8 

I  37  43.6 

I  38  0.6 

I  38  17.7 

I  38  35.0 

I  38  52.4 

I  39  9-9 

I  39  27.5 

I  39  45.4 

I  40  3.4 

I  40  21.6 

I  40  39.9 

I  40  58.4 

I  41  17.1 

I  41  36.0 

I  41  54.9 

I  42  14.0 

I  42  33.3 

I  42  52.9 

H 


27 
27 
27 

27 

28 

28 
28 
28 

29 
29 

29 
29 
29 
30 
30 

30 
30 
30 

31 
31 

31 
31 
32 
32 
32 


237 
35-5 
47-4 
59.3 
11.3 

23.5 
35.8 
48.1 

0.5 
13.1 

25.8 
38.6 

514 

4.3 

174 

30.6 

43-9 
57-4 

II.O 

24.7 

38.4 

52.3 

6.3 
20.4 

34-6 


32  49.0 

33  3.5 
33  18.1 
33  32.8 

33  47.7 

34  2.7 
34  17.8 
34  33.0 

34  48.4 

35  3.9 

35  19.5 
35  35-3 

35  512 

36  7-2 
36  23.4 

36  39.7 

36  56.2 

37  12.8 
37  29.6 

37  46.5 

38  3.6 
38  20.8 

38  38.1 

38  55.6 

39  132 

39  31.0 

39  490 

40  7.1 

40  25.4 

40  43-9 

41  2.5 
41  21.3 
41  40.2 

41  59.3 

42  18.6 

42  38.1 


It 


27  II. I 
27  22.9 

27  34.7 
27  46.6 

27  58.6 

28  10.8 
28  23.0 
28  35.3 

28  47-7 

29  a3 


29 
29 
29 
29 
30 


12.9 
25.6 

38.4 

51.3 

4-4 


30  17.5 
30  30-8 

30  44-3 
30  57-8 

11.5 


31 

31 
31 
31 
32 
32 

32 
32 
33 
33 
33 


25.2 

39.1 
53.0 

7.1 
21.3 

35-6 

50.0 

4.6 

193 

34.2 

33  49-1 

34  4-2 
19.4 

34.7 
34  50.1 


34 

34 


35 
35 
35 
35 
36 

36 
36 


5.7 
21.5 

37-4 

53.3 

9.4 

25.7 
42.2 

36  58.8 

37  15-5 
37  32.4 


37 
38 
38 
38 
38 

39 

39 

39 
40 

40 

40 

41 
41 
41 
42 

42 


[Eph  xa] 


49-5 
6.7 

23.9 
41.3 
58.9 
16.7 
34.6 

52.7 
10.9 

293 

47-9 

6.7 

25.6 

44.6 

3-9 

23.3 


Variadon  for — 


x'  of  Lat. 


tt 


4- 


+ 


+ 


+ 


4- 


+ 


4- 


+ 


+ 


+ 


+ 


+ 


17 
18 

19 
20 
21 

22 

23 

24 

25 
26 

27 
28 

30 

31 
32 

33 
34 
35 
36 

37 

38 

39 
40 

42 

43 

44 
45 
47 
48 
50 

51 
52 

54 
55 
56 

57 
58 
60 
61 
62 

63 

65 
66 

68 

70 

72 
73 
75 
76 
78 

80 
82 

83 
85 
87 

88 

90 
91 
93 
95 
96 


r" 


of  a. 


// 


26 
26 

27 
27 
27 

27 
28 

28 

28 

29 

29 
29 

30 
30 
30 

31 
31 
31 
32 
32 

32 
33 
33 
33 
34 

34 
34 
35 
35 
35 

36 
36 
36 
37 
37 

38 
38 
38 
39 
39 

40 
40 
40 

41 
41 

42 
42 
42 
43 
43 

44 
44 
44 
45 
45 

46 
46 

47 

47 
.48 

.48 
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AZIMUTH  OF  POLARIS  AT  ELONGATION,  191a. 


\vDocl. 

Variation  for — 

88*>  5&   0" 

88«  SC/  10" 

88°  sc/  20" 

88<»  50'  30'' 

88*»  scy  40" 

88**  50'  50" 

Lat.>v 

i'  of  Lat. 

i"af«. 

0   / 

0      t      tf 

0   /   // 

e   /    // 

•   /   // 

•       f       tf 

e   /    // 

ff 

// 

47  30 

I  43  37-3 

I  43  22.4 

I  43  7-7 

I  42  52.9 

I  42  38.1 

I  42  23.3 

+1.96 

-1.48 

47  40 

I  43  57.1 

I  43  42.2 

I  43  27.4 

I  43  12.5 

I  42  57.7 

I  42  42,9 

1.98 

1.49 

47  50 

I  44  17.1 

I  44  2.2 

I  43  47.3 

I  43  32.4 

I  43  175 

I  43  2.6 

2.00 

1.49 

48  0 

I  44  37.3 

I  44  22.4 

I  44  7.4 

I  43  52.5 

I  43  37.5 

I  43  22.6 

2.02 

1.50 

48  10 

I  44  57.7 

I  44  42.7 

I  44  27.7 

I  44  12.7 

I  43  57.7 

I  43  42.7 

2.04 

1.50 

48  20 

I  45  i8-3 

I  45  3.2 

I  44  48.2 

I  44  33.1 

I  44  18. 1 

I  44  3.0 

+2.06 

-1.51 

48  30 

I  45  39.1 

I  45  24.0 

I  45  8.9 

I  44  53-8 

I  44  38.7 

I  44  23.6 

2.07 

1.51 

48  40 

I  46  0.0 

I  45  44-9 

I  45  29.7 

I  45  14.6 

I  44  59-5 

I  44  44.4 

2.09 

1.52 

48  50 

I  46  21. 1 

I  46  5-9 

I   45  50.7 

I  45  35.6 

I  45  20.4 

I  45  5.3 

2. II 

1.52 

49  0 

I  46  42.4 

I  46  27.1 

I  46  1 1.9 

I  45  56.7 

I  45  41.5 

I  45  26.3 

2.13 

1-53 

49  10 

I  47  3.9 

I  46  48.6 

I  46  33.3 

I  46  18.1 

I  46  2.8 

I  45  47.5 

+2.15 

-1.53 

49  20 

I  47  25.7 

I  47  10.3 

I  46  55.0 

I  46  39-6 

I  46  24.3 

I  46  9.0 

2.17 

1.54 

49  30 

I  47  47.7 

I  47  32.3 

I  47  16.9 

I  47  1.4 

I  46  46.0 

I  46  30.6 

2.19 

1-54 

49  40 

I  48  9.8 

I  47  54.4 

I  47  38.9 

I  47  23.4 

I  47  7.9 

I  46  52.4 

2.2Z 

1-55 

49  50 

I  48  32.2 

I  48  16.7 

I  48  I.I 

I  47  45.6 

I  47  300 

I  47  14.5 

2.23 

1.55 

50  0 

I  48  54.7 

I  48  39.2 

I  48  23.6 

I  48  8.0 

I  47  52.4 

I  47  36.8 

+2.25 

-1.56 

50  10 

I  49  17.5 

I  49  1-9 

I  48  46.2 

I  48  30.6 

I  48  14.9 

I  47  59.3 

2.27 

1.56 

50  20 

I  49  405 

I  49  24.9 

I  49  9.1 

I  48  53-4 

I  48  37.7 

I  48  22.0 

2.30 

1.57 

50  30 

I  50  3.7 

I  49  48.0 

I  49  32.2 

I  49  16.4 

I  49  0.7 

I  48  45.0 

2.32 

1.57 

50  40 

I  50  27.1 

I  50  11-3 

I  49  55.5 

I  49  39-7 

I  49  23.9 

I  49  8.1 

2.34 

1.58 

50  50 

I  50  50- 7 

I  50  34.9 

I  50  19.0 

I  50  3.2 

I  49  47.3 

I  49  31.5 

4-2.36 

-1.58 

51  0 

I  51  146 

I  50  58.7 

I  50  42.8 

I  50  26.9 

I  50  10.9 

I  49  55.0 

2.38 

1.59 

51  10 

I  51  38.7 

I  $1   22.7 

I  51  6.8 

I  50  508 

I  50  34.8 

I  50  18.8 

2.40 

1.60 

51  20 

I  52  30 

I  51  47.0 

I  51  310 

I  51  15.0 

I  50  58.9 

I  50  42.9 

2.42 

1.60 

51  30 

I  52  27.6 

I  52  11.5 

I  51  55.4 

I  51  39-4 

I  51  23.2 

I  51  7-2 

2.45 

1.61 

51  40 

I  52  52.4 

I  52  36.2 

I  52  20.1 

I  52  4.0 

I  51  47.8 

I  51  31.7 

4-2.47 

-1.61 

51  50 

I  53  17.4 

I  53  1.2 

I  52  45.0 

I  52  28.8 

I  52  12.6 

I  51  56.5 

2.50 

1.62 

52  0 

I  53  42.7 

I  53  26.5 

I  53  10.2 

I  52  53.9 

I  52  37.7 

I  52  21.5 

2.52 

1.62 

52  10 

I  54  8.2 

I  53  51.9 

I  53  35.6 

I  53  19.3 

I  53  30 

I  52  46.7 

2.54 

1.63 

52  20 

I  54  34.0 

I  54  176 

I  54  1.2 

I  53  44.9 

I  53  28.5 

I  53  12.1 

2.57 

1.64 

52  30 

I  55  01 

I  54  43.6 

I  54  27.2 

I  54  10.8 

I  53  54.3 

I  53  37-9 

4-2.60 

-1.64 

52  40 

I  55  26.4 

I  55  9-9 

I  54  53.4 

I  54  36.9 

I  54  20.4 

I  54  3.9 

2.62 

1.65 

52  50 

I  55  53.0 

I  55  36.5 

I  55  19.9 

I  55  3-3 

I  54  46.7 

I  54  30.1 

2.65 

1.66 

53  0 

I  56  19.8 

I  56  3.2 

I  55  46.6 

I  55  30.0 

I  55  13.3 

I  54  56.6 

2.67 

1.66 

53  10 

I  56  46.9 

I   56  30-2 

I  56  13.5 

I  55  56.9 

I  55  40.1 

I  55  23.4 

2.70 

1.67 

53  20 

I  57  14.2 

I  56  57.5 

I  56  40.7 

I  56  24.0 

I  56  7.2 

I  55  50.4 

4-2.73 

-1.68 

53  30 

I  57  41.8 

I  57  25.0 

I  57  8.2 

I  56  51.4 

I  56  34.6 

I  56  17.7 

2.75 

1.68 

53  40 

I  58  9.7 

I  57  52.8 

I  57  36.0 

I  57  191 

I  57  2.2 

I  56  45.3 

2.78 

1.69 

53  50 

I  58  37.9 

I  58  21.0 

I  58  4-0 

I  57  47.0 

I  57  30.1 

I  57  13.1 

2.81 

1.70 

54  0 

I  59  6.4 

I  58  49.4 

I  58  32.3 

I  58  15-2 

I  57  58.3 

I  57  41.3 

2.84 

1.70 

54  10 

I  59  35.1 

I  59  18.0 

I  59  0.9 

I  58  43.8 

I  58  26.8 

I  58  9.7 

+2.87 

-1.71 

54  20 

2  0  4.2 

I  59  470 

I  59  29.9 

I  59  12.7 

I  58  55.6 

I  58  38.4 

2.90 

1.72 

54  30 

2  0  33.5 

2  0  16.3 

I  59  59- 1 

I  59  41.9 

I  59  24.7 

I  59  7.5 

2.93 

1.72 

54  40 

2  I  3.2 

2  0  45.9 

2  0  28.6 

2  0  1 1.4 

I  59  54.1 

I  59  36.8 

2.96 

1.73 

54  50 

2  I  33.2 

2  I  15.8 

2  0  58.5 

2  0  41. 1 

2  .0  23.8 

2  0  6.4 

300 

1-74 

55  0 

2  2  3.5 

2  I  46.0 

2  I  28.6 

2  I  11.2 

2  0  53.8 

2  0  36.4 

+3.03 

-1.74 

55  w> 

2  2  34.1 

2   2  16.6 

2  I  591 

2  I  41.6 

2  I  24.1 

2  I  6.6 

3.06 

1.75 

55  20 

2  3  50 

2   2  47.4 

2  2  29.8 

2  2  12.3 

2  I  54.7 

2  I  37.1 

3.09 

1.76 

55  30 

2  3  36.3 

2   3  18.6 

2  3  0.9 

2  2  43.3 

2  2  25.6 

2  2  8.0 

3.12 

1.76 

55  40 

2  4  7.8 

2  3  50-1 

2  3  32.3 

2  3  14.6 

2  2  56.9 

2  2  39.2 

3.15 

1.77 

55  50 

2  4  39-7 

2   4  21.9 

2  4  4.1 

2  3  46.3 

2  3  28.5 

2  3  10.7 

+3.18 

-1.78 

56  0 

2  5  "9 

2  4  540 

2  4  36.2 

2  4  18.3 

2  4  0.4 

2  3  42.5 

3-22 

1.79 

56  10 

2  5  44.5 

2  5  26.5 

2  5  8.6 

2  4  50.6 

2  4  32.7 

2  4  14.7 

3.25 

1.80 

56  20 

2  6  17.4 

2  5  59-4 

2  5  41.4 

2  5  23.3 

2  5  5-3 

2  4  47.3 

3.28 

1.80 

56  30 

2  6  50.7 

2  6  32.6 

2  6  14.5 

2  5  56.4 

2  5  38.3 

2  5  20.2 

3.32 

1.81 

56  40 

2  7  24.4 

2  7  6.2 

2  6  48.0 

2  6  29.8 

2  6  11.6 

2  5  53-4 

4-3-35 

-1.82 

56  50 

2  7  58.5 

2  7  40.2 

2  7  21.9 

2  7  3.6 

2  6  45.3 

2  6  27.0 

3.39 

1.83 

57  0 

2  8  32.9 

2  8  14.5 

2  7  56.1 

2  7  37.7 

2  7  19-3 

2   7   I.O 

3-43 

1.83 

57  10 

2  9  7.6 

2  8  49.1 

2  8  30.7 

2  8  12.2 

2  7  53.7 

2  7  35-3 

346 

1.84 

57  20 

2  9  42.7 

2  9  24.1 

2  9  5.7 

2  8  47.1 

2  8  28.5 

2  8  lo.o 

350 

1.85 

57  30 

2  10  18.3 

2  9  59-7 

2  9  4I-I 

2  9  22.4 

I2  9  3.7 

2  8  45.1 

4-3-53 

—1.86 
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TABLE  VI. 


AZIMUTH  OF  POLARIS  AT  ELONGATION,  191a. 


^v      TlAcI 

Variation  f  or— 

8£ 

{*»  5</  0'' 

88 

'^  50^  10^' 

88 

°  S&  IQf' 

88 

«  5C/  3(/^ 

88 

'^  50^  ¥^' 

88 

°  5(/  50'' 

I-at.\s^ 

i'  of  Lat. 

x"of5. 

a           / 

• 

/      ff 

• 

/      // 

e 

r         ft 

e 

/      // 

• 

/      // 

0 

^      // 

// 

tt 

57  30 

2 

10  18.3 

2 

9  59-7 

2 

9  411 

2 

9  22.4 

2 

9    3-7 

2 

8  45.1 

+3-53 

-1.86 

57  40 

2 

10  54.2 

2 

10  35-5 

2 

10  16.8 

2 

9  58.0 

2 

9  39-3 

2 

9  20.6 

3-57 

1.87 

57  50 

2 

II  305 

2 

II  II. 7 

2 

10  52.9 

2 

10  34.1 

2 

10  15.3 

2 

9  56.5 

3-6i 

1.88 

58     0 

2 

12     7.2 

2 

II  48.3 

2 

II  29.4 

2 

II   10.5 

2 

10  51.6 

2 

10  32.7 

3.65 

1.89 

58  10 

2 

12  44-3 

2 

12  25.4 

2 

12     6.4 

2 

II  47.4 

2 

II  28.4 

2 

II     9.4 

370 

1.90 

58  20 

2 

13  21.9 

2 

13     2.8 

2 

12  43.8 

2 

12  24.7 

2 

12     5.6 

2 

II  46.5 

+3.75 

-1.91 

58  30 

2 

13  59.9 

2 

13  40.7 

2 

13  21.5 

2 

13     2.4 

2 

12  43.2 

2 

12  24.0 

380 

1.92 

58  40 

2 

14  38.2 

2 

14  18.9 

2 

13  59.7 

2 

13  40.5 

2 

13  21.2 

2 

13     2.0 

3.84 

1.93 

58  50 

2 

15  17.0 

2 

14  57.6 

2 

14  38.4 

2 

14  19.0 

2 

13  59-7 

2 

13  40.4 

3-89 

1.94 

59     0 

2 

15  56.3 

2 

15  36.8 

2 

15  175 

2 

14  58.0 

2 

14  38.6 

2 

14  19.2 

3.93 

1-95 

59  10 

2 

16  36.0 

2 

16  16.5 

2 

15  570 

2 

15  37.4 

2 

15  17.9 

2 

14  58.4 

+3.98 

—  1.96 

59  20 

2 

17  16.2 

2 

16  56.6 

2 

16  37.0 

2 

16  17.3 

2 

15  57.7 

2 

15  38.1 

4.02 

1.97 

59  30 

2 

17  56.9 

2 

17  37.2 

2 

17  17.5 

2 

16  57.7 

2 

16  38.0 

2 

16  18.3 

4.07 

1.98 

59  40 

2 

18  38.0 

2 

18  18.2 

2 

17  58.4 

2 

17  38.6 

2 

17  18.7 

2 

16  58.9 

4.11 

1.99 

59  50 

2 

19  19.6 

2 

18  59.7 

2 

18  39.8 

2 

18  19.9 

2 

18     0.0 

2 

17  40.1 

4.16 

2.00 

60    0 

2 

20     1.7 

2 

19  41.7 

2 

19  21.7 

2 

19     1-7 

2 

18  41.7 

2 

18  21.7 

-f-4.20 

—2.01 

TABLE  Via. 


FOR  REDUCING  TO  ELONGATION,  OBSERVATIONS  MADE  NEAR  ELONGATION,  1912. 


^^X^zimuth. 

KtimnWi^^^ 

1°    10' 

i«  20' 

I**  30' 

I**  40' 

I**  50' 

2*»      0' 

2®  10' 

2**  20' 

•  Time!^\^ 

^x^^^^Time.* 

m 

ft 

ti 

n 

ff 

// 

// 

// 

// 

m 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

I 

+   0.1 

+  0.1 

-f-  O.I 

-f-  0.1 

-|-  0.1 

-f   0,1 

+  0.1 

+  0.2 

I 

2 

0.2 

0.2 

0.2 

0.2 

0.3 

0.3 

0.3 

0.3 

a 

3 

0.4 

04 

0.4 

0.5 

0.6 

0.6 

0.7 

0.7 

3 

4 

0.6 

0.7 

0.8 

0.9 

1.0 

I.I 

1.2 

1.3 

4 

5 

+  i.o 

+  I.I 

+    1.3 

+  1.4 

+  1.6 

+    1.7 

+  1.9 

-f-  2.0 

5 

6 

1.4 

1.6 

1.8 

2.1 

2.3 

2.5 

2.7 

2.9 

6 

7 

2.0 

2.2 

2.5 

2.8 

3.1 

3.4 

3.7 

3.9 

7 

8 

2.6 

2.9 

3.3 

3.7 

4.0 

4.4 

4.8 

5.1 

8 

9 

3.3 

3.7 

4.2 

4.7 

5.1 

5.5 

6.0 

6.5 

9 

10 

+  4.0 

+  4.6 

+  5.1 

+  5.7 

+  6.3 

-h  6.8 

+  7.4 

-f-  8.0 

10 

II 

4-9 

5.6 

6.2 

6.9 

7.6 

8.3 

9.0 

97 

II 

12 

5.8 

6.6 

7.4 

8.2 

9.0 

9.9 

10.7 

"5 

12 

13 

6.8 

7.8 

8.7 

9.7 

10.6 

11.6 

12.5 

13.5 

13 

14 

7.8 

9.0 

10. 1 

II. 2 

12.3 

13.4 

14.5 

15.7 

14 

15 

+  9-0 

+  10.3 

-fii.6 

+12.9 

+14.1 

+15.4 

+16.7 

-hi  8.0 

15 

16 

10.2 

11.7 

13.2 

14.6 

16.1 

17.5 

19.0 

20.4 

16 

17 

11.5 

13.2 

14.9 

16.4 

18.2 

19.8 

21.4 

23.0 

17 

18 

12.9 

14.8 

16.7 

18.5 

20.4 

22.2 

24.0 

25.9 

18 

19 

14.4 

16.5 

18.6 

20.7 

22.7 

24.7 

26.8 

28.9 

19 

2Q 

+16.0 

+  18.3 

-f-20.6 

+22.9 

+25.1 

+27.4 

+29-7 

+32.0 

20 

21 

17.7 

20.2 

22.7 

25.2 

27.7 

30.2 

32.7 

35.3 

21 

22 

19.4 

22.1 

24.9 

27.6 

30.4 

33.2 

35.9 

38.7 

22 

23 

21.2 

24.2 

27.2 

30.2 

33.2 

36.3 

39-2 

42.3 

23 

24 

23.0 

26.3 

29.6 

32.9 

36.2 

39.4 

42.7 

46.0 

24 

25 

+25-0 

-1-28.6 

+32.1 

+35.7 

+39.3 

+42.7 

+46.3 

+49-9 

25 

26 

27.0 

30.9 

34.7 

38.6 

42.4 

46.3 

50.1 

54.0 

26 

27 

29.1 

33.3 

37.5 

41.6 

45.7 

50.0 

54.0 

58.2 

27 

28 

31.3 

35.8 

40.3 

44-7 

49.2 

53.7 

58.1 

62.6 

28 

29 

33-6 

38.4 

43.2 

48.0 

52.8 

57.6 

62.3 

67.1 

29 

30 

+35.9 

+41. 1 

+46.2 

+51.4 

+56.5 

-I-61.6 

+66.7 

+71.8 

30 

*  Sidereal  time  from  elongation. 
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FOR  FINDING  THE  TIMES  OF  UPPER  AND  LOWER  CULMINATION 
OF  POLARIS  FROM  THE  OBSERVED  TIMES  WHEN  THE  STAR  IS 
ON  THE  SAME  VERTICAL  CIRCLE  WITH  THE  STARS  C  URS^ 
MAJORIS  (MIZAR)  SUB.  POLO,  AND  S  CASSIOPEIA  SUB.  POLO., 
RESPECTIVELY. 

Except  at  high  latitudes,  the  pole  star  at  either  upper  or  lower  culmination 
furnishes  a  simple  and  convenient  method  for  la3dng  down  a  meridian  line  on  the 
earth's  surface  at  points  in  the  northern  hemisphere.  When  the  local  time  is 
unknown  and  accurate  astronomical  instruments  are  not  available,  the  time  of 
culmination  of  Polaris  may  be  found  by  observing  the  instant  when  Polaris  is 
vertically  above  (has  the  same  azimuth  as)  C  Ursae  Majoris  (Mizar)  below  the  pole, 
or  d  Cassiopeia  below  the  pole.  In  the  former  case,  for  the  year  191 2,  Polaris  is 
approaching  upper  culmination  and  in  the  latter  case  it  is  approaching  lower 
culmination.  The  mean  time  interval  which  elapses  between  the  observed  times 
above  mentioned  and  upper  or  lower  culmination,  as  the  case  may  be,  are  given 
for  C  Ursae  Majoris  and  d  Cassiopeiae  for  ten-day  intervals  in  the  following  table. 
This  method  can  not  be  used  at  places  south  of  30°  north  latitude. 

TABLE  Vn. 


MEAN  TIME  INTERVAL. 


5  tJBS«  MAJORIS  (MIZAR). 
(Ul>per  ctilinliiation  ol  Polaris.) 

^  CASSIOPBIiE. 
(Lower  culminatioii  of  Polaris.) 

1912 

Lat. 

40« 

45^ 

50^ 

55° 

6o<> 

1912 

Ut. 

35° 

400 

45° 

50^ 

55° 

Jan. 

I 

II 
21 

m    s 

6  54 
6  44 

6  34 

6  47 
657 

7  9 

m    s 

653 
6  43 
6  33 

6  46 

6  56 

7  7 

m     s 

651 
6  41 

631 

6  44 

6  54 

7  5 

m     s 
6  49 

6  39 
6  29 

6  42 

6  52 

7  3 

m     s 
6  47 

6  37 
6  27 

6  40 

6  50 

7  I 

Jan. 
Feb. 

I 

II 
21 

31 
10 

20 

m    s 
758 
7  47 
7  36 

7  26 
7  16 
7     6 

m    s 

7  59 
7  49 
7  38 

7  27 
7  16 

7     7 

m     s 
8     I 
7  50 
7  39 

7  28 
7  17 
7     8 

m    s 
8    3 
7  52 
7  41 

7  30 

7  19 
7  10 

m     8 
8    5 
7  54 
7  43 

July 

10 
20 
30 

7  32 
7  21 
7  12 

Aug. 

9 

19 
29 

7  19 
7  28 

7  35 

7  18 
7  27 
7  34 

7  16 

7  25 
7  32 

7  14 
7  23 
7  30 

7  " 
7  20 

7  27 

Mar. 

2 

12 
22 

657 
6  52 

6  47 

6  58 

653 
6  48 

6  59 
6  54 
6  49 

7     I 
6  56 
651 

7     3 
6  58 

6  53 

Sept. 

8 
18 
28 

7  42 
7  50 
7  54 

7  40 
7  48 
7  52 

7  38 
7  46 
7  50 

7  36 
7  44 
7  48 

7  33 
7  41 
7  45 

Apr. 

I 

II 
21 

6  44 
6  44 
6  46 

6  45 
6  45 
6  46 

6  46 
6  46 
6  47 

6  48 
6  48 
6  49 

6  49 
6  49 

651 

Oct. 

8 
18 

28 

7  56 
7  58 
7  57 

7  55 
7  57 
7  56 

7  53 
7  55 
7  54 

7  51 
7  53 
7  52 

7  48 
7  50 
7  49 

May 

I 

II 
21 

6  49 

6  54 

7  I 

6  50 

6  55 

7  2 

651 
657 
7     4 

653 

6  58 

7  5 

655 
7    0 
7     7 

Nov. 

7 
17 
27 

7  55 
7  53 
7  48 

7  54 
7  51 
7  47 

7  52 
7  49 

7  45 

7  50 
7  47 
7  43 

7  47 
7  44 
7  40 

June 

31 
10 

20 

7  10 
7  19 
7  29 

7  II 
7  20 

7  30 

7  12 
7  21 
7  31 

7  14 
7  23 
7  33 

7  16 
7  25 
7  35 

Dec. 

7 

17 
27 

7  40 
7  33 
7  24 

7  39 
7  31 
7  23 

7  37 
7  29 
7  21 

7  35 
7  27 
7  19 

7  32 
7  24 
7  16 

July 

30 
10 
20 

7  40 

7  50 

8  I 

7  41 

7  52 

8  2 

7  43 

7  54 

8  4 

7  45 

7  56 

8  6 

1  7  47 

7  58 

8  8 

37 

7  15 

1  7  14 

7  12     7  10  1  7     7 

30 

8  12  1  8  13 

8  15  1  8  17 

8  19 

[Bi 
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ON  THE  ARRANGEMENT  AND  USE  OF  THE  AMERICAN 
EPHEMERIS  AND  NAUTICAL  ALMANAC. 


The  first  part  of  this  Ephemeris,  embracing  the  positions  of  the  Sun  and  Moon, 
together  with  the  ephemerides  of  the  planets  Mercury,  Venus,  Mars,  Jupiter, 
and  Saturn,  is  designed  for  the  special  use  of  navigators.  The  remainder  of  the 
work  is  intended  to  meet  the  wants  of  astronomers.  It  contains  the  ephemerides 
of  Uranus  and  Neptune,  the  heliocentric  co-ordinates  of  the  seven  major  planets, 
the  rectangular  equatorial  coordinates  of  the  Sun,  the  Moon's  longitude  and 
latitude,  data  for  the  libration  of  the  Mpon,  the  obliquity  of  the  ecliptic,  the 
nutation,  the  positions  of  825  standard  stars,  the  ephemeris  for  the  meridian  of 
Washington,  etc. 

TIME.  ' 

Astronomers  make  use  of  three  different  kinds  of  time,  namely:  First,  true  or 
apparent  solar  time;  second,  mean  solar  time;  third,  sidereal  time. 

Trtie  or  Apparent  Solar  Time. — This  species  of  time  is  called  indiscriminately 
either  true  solar  time  or  apparent  solar  time,  and  is  measured  by  the  motion  of 
the  true  Sun;  the  length  of  the  day  being  the  interval  between  two  successive 
transits  of  the  Sun  over  the  same  meridian,  and  the  time  of  day  being  always 
the  hour  angle  of  the  Sun  from  the  meridian.  This  is  the  most  obvious  and  natural 
measure  of  time,  but,  owing  to  the  obliquity  of  the  ecliptic  and  the  varying  motion 
of  the  Earth  in  its  orbit,  the  intervals  between  successive  returns  of  the  Sun  to 
the  same  meridian  are  not  exactly  equal,  and  consequently  ordinary  clocks  and 
chronometers  can  not  be  regulated  to  true  solar  time. 

Mean  Solar  Time. — ^To  avoid  the  irregularity  which  would  arise  from  using 
the  true  solar  day,  astronomers  have  recourse  to  a  mean  solar  day,  whose  length 
is  equal  to  the  average  of  all  the  true  solar  days  in  a  year.  Just  as  the  true  solar 
day  depends  upon  the  motion  of  the  true  Sun,  so  the  mean  solar  day  is  made  to 
depend  upon  the  motion  of  an  imaginary  mean  Sun  which  moves  along  the  equator 
at  a  perfectly  uniform  rate,  and  whose  hour  angle  from  any  given  meridian  is 
always  the  mean  solar  time  thereat.  Ordinary  clocks  and  watches  and  the  chro- 
nometers used  by  navigators  are  regulated  to  this  species  of  time. 

Equation  of  Time. — ^The  imaginary  mean  Sun  is  supposed  to  keep  as  near  the 
true  Sun  as  is  consistent  with  perfect  uniformity  of  motion,  but  it  is  sometimes 
before  and  sometimes  behind  the  latter,  the  greatest  difference  amounting  to 
rather  more  than  one-quarter  of  an  hour.  The  interval  between  the  true  Sun 
and  the  imaginary  mean  Sun  is  the  equation  of  time,  given  on  pages  I  and  II  of 
the  Ephemeris  for  the  meridian  of  Greenwich,  and  a  knowledge  of  it  is  necessary 
for  converting  true  solar  time  into  mean  solar  time,  or  vice  versa.  As  the  mean 
Sun  is  an  imaginary  body,  mean  solar  time  can  not  be  directly  observed,  but 
it  can  be  got  either  from  observations  of  the  true  Sun  by  applying  to  them  the 

[Eph  xa]  685 


686  THE  AMERICAN  EPHEMEPJS. 

correction  for  the  equation  of  time,  or  from  observations  of  the  stars  by  means 
of  the  sidereal  time  of  mean  noon,  given  on  page  II  of  the  Ephemeris  for  the 
meridian  of  Greenwich. 

Sidereal  Time. — Sidereal  time  is  measured,  roughly  speaking,  by  the  daily 
motion  of  the  stars;  or  in  strict  accuracy  by  the  daily  motion  of  that  point  in  the 
equator  from  which  the  true  right  ascensions  of  the  stars  are  counted.  The  point 
in  question  is  the  vernal  equinox,  and  its  hour  angle  is  always  the  sidereal  time. 
Astronomical  clocks  are  usually  regulated  to  sidereal  time,  and  are  then  called 
sidereal  clocks. 

Sidereal  Day. — A  sidereal  day  is  the  interval  between  two  successive  transits 
of  the  vernal  equinox  over  the  same  meridian.  It  is  3™  55".909  of  mean  solar 
time  shorter  than  the  mean  solar  day,  the  tropical  year  of  365.2422  solar  days 
being  divided  into  366.2422  sidereal  days,  each  comprising  24  sidereal  hours.  The 
sidereal  hours  are  counted  from  o  to  24,  commencing  with  the  instant  of  the  pas- 
sage of  the  true  vernal  equinox  over  the  upper  meridian,  and  ending  with  its 
return  to  the  same  meridian.  About  March  23  of  each  year  the  sidereal  clock 
agrees  with  the  mean-time  or  ordinary  clock,  and  the  former  gains  on  the  latter 
3"^  56'*.555  of  sidereal  time  per  day,  so  that  at  the  end  of  a  year  it  will  have  gained 
an  entire  day,  and  will  again  agree  with  the  mean-time  clock. 

Civil  Day. — According  to  the  customs  of  society,  the  civil  day  commences  at 
midnight,  and  comprises  twenty-four  hours,  which  extend  to  the  next  following 
midnight.  The  hours  are  counted  from  o  to  12  in  two  series;  the  first,  marked 
A.  M.,  running  from  midnight  to  noon,  and  the  second,  marked  P.  M.,  running 
from  noon  to  midnight. 

Astronomical  Day. — The  astronomical  day  begins  at  noon  on  the  civil  day  of 
the  same  date.  It  also  comprises  twenty-four  hours,  but  they  are  reckoned  from 
o  to  24,  and  run  from  the  noon  of  one  day  to  that  of  the  next  following.  Astro- 
nomical time  as  well  as  civil  time  may  be  either  apparent  or  mean,  according  as 
it  is  reckoned  from  apparent  noon  or  from  mean  noon. 

The  civil  day  begins  twelve  hours  before  the  astronomical  day;  therefore  the 
first  half  of  the  civil  day  corresponds  to  the  last  half  of  the  preceding  astronomical 
day,  and  the  last  half  of  the  civil  day  coincides  with  the  first  half  of  the  astro- 
nomical day  of  the  same  date.  Thus,  January  9,  2  o'clock,  A.  M.,  civil  time,  is 
January  8,  14**,  astronomical  time;  and  January  9,  2  o'clock,  P.  "M.,  civil  time,  is 
also  January  9,  2**,  astronomical  time.     Hence,  we  have  the  following  rules: 

To  convert  Civil  Time  into  Astronomical  Time. — If  the  civil  time  is  marked 
A.  M.,  take  one  from  the  day  and  add  twelve  to  the  hours,  and  the  result  will  be 
the  corresponding  astronomical  time;  if  the  civil  time  is  marked  P.  M.,  take  away 
the  designation  P.  M.,  and  the  astronomical  time  will  result. 

To  convert  Astronomical  Time  into  Civil  Time. — If  the  astronomical  time  is 
less  than  twelve  hours,  simply  write  P.  M.  after  it.  If  greater  than  twelve  hours, 
subtract  twelve  hours  from  it,  mark  the  result  A.  M.,  and  add  one  to  the  days. 
For  example,  October  3,  23  hours,  astronomical  time,  is  October  4,  11  o'clock, 
A.  M.,  civil  time. 

To  find  Greenwich  Time. — Express  the  longitude  from  Greenwich  in  time,  and 
when  west,  add  it  to  the  local  time,  or  when  east,  subtract  it  from  the  local  time. 
The  result  will  be  the  corresponding  Greenwich  time;  mean  or  sidereal,  according 
as  the  local  time  employed  is  mean  or  sidereal.  For  use  with  Part  I  of  this  Ephem- 
eris, Greenwich  mean  time  is  ordinarily  required. 
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PART  /.—THE  EPHEMERIS   FOR  THE   MERIDIAN   OF  GREENWICH. 

Pages  2-145  give  data  arranged  under  the  heads  of  the  several  months,  and 
are  therefore  designated  as  the  Calendar.  Each  month  covers  12  pages,  numbered 
from  I  to  XII,  whose  contents  are  as  follows: 

Page  I  contains,  for  Greenwich  apparent  noon  of  each  day.  The  Sun's  Apparent 
Right  Ascension  and  Declination,  and  the  Equation  of  Time,  Adjoining  columns 
contain  the  differences  of  these  quantities  for  one  hour.  By  multiplying  any  one 
of  these  differences  by  the  hours  and  parts  of  an  hour  from  Greenwich  apparent 
noon,  and  adding  the  product  to,  or  subtracting  it  from,  the  corresponding  quantity 
at  noon,  according  as  that  quantity  is  increasing  or  decreasing,  we  obtain  the  value 
of  the  quantity  in  question  for  any  given  Greenwich  apparent  time.  The  hourly 
differences  are  given  for  the  instant  of  apparent  noon  at  Greenwich,  but  when 
great  accuracy  is  required  they  should  be  interpolated  for  half  the  hours  and 
parts  of  an  hour  of  the  Greenwich  apparent  time. 

The  Equation  of  Time  given  on  page  I  is  the  mean  time  of  apparent  noon,  or  the 
hour  angle  of  the  mean  Sun  at  that  instant.  The  heading  of  the  column  directs 
how  the  equation  is  to  be  applied  to  apparent  time,  or  the  time  given  by  an  obser- 
vation of  the  Sun,  in  order  to  get  mean  time.  When  in  the  course  of  the  month 
there  is  a  change  from  addition  to  subtraction  or  the  reverse  (as  in  the  months  of 
April  and  June),  the  two  different  directions  are  separated  by  a  line,  while  a  corre- 
sponding line  below  points  out  the  dates  between  which  the  change  occurs. 

The  Sun's  Semidiameter  and  the  Sidereal  Time  of  Semidiameter  Passing  Meridian 
are  also  given  on  page  I.  The  semidiameter  is  used  in  reducing  the  altitude  of  the 
upper  or  lower  limb  of  the  Sun  to  the  altitude  of  the  center;  and  in  reducing  the 
angular  distance  between  the  limb  of  the  Sun  and  any  other  object,  to  the  distance 
from  the  center  of  the  Sun.  The  sidereal  time  of  semidiameter  passing  the  meridian 
is  employed  in  obtaining  the  passage  of  the  Sun*s  center  over  the  wires  of  a  transit 
instrument,  when  the  passage  of  one  limb  only  has  been  observed.  The  quantity 
found  in  this  column  is  to  be  added  to  the  time  of  transit  of  the  first,  or  western, 
limb;  and  to  be  subtracted  from  the  time  of  transit  of  the  second,  or  eastern,  limb. 

This  page  is  chiefly  used  when  the  Sun  is  observed  on  the  meridian,  at  which 
instant  the  local  apparent  time  is  o**  o™  o*.  The  longitude  from  Greenwich  expressed 
in  time  is  then  the  corresponding  Greenwich  apparent  time,  before  or  after  noon 
according  as  the  longitude  is  east  or  west.  The  longitude  of  any  place  is  therefore 
the  factor  employed  in  reducing  the  quantities  on  this  page  to  apparent  noon  at 
that  place. 

The  right  ascension  of  the  Sun  thus  reduced  is  the  sidereal  time  of  local  apparent 
noon,  and  the  difference  between  that  and  the  clock  time  of  the  meridian  passage 
of  the  Sun  is  the  error  of  the  clock  on  sidereal  time. 

The  declination  of  the  Sun  reduced  to  the  meridian,  or  apparent  noon,  of  the 
place,  is  required  in  finding  the  latitude  from  a  meridian  altitude  of  the  Sun. 

As  an  example  of  the  use  of  page  I : — 

Let  the  Sun's  declination  be  required  at  apparent  noon,  191 2,  April  15,  at  a 
place  whose  longitude  is  89°  40',  or  5**  58"  40^  west  from  Greenwich : — 

h     m     s 
I^ocal  apparent  time  .  .    April  15,       o    o    o 

Longitude  from  Greenwich  (additive)  5  58  40 

Greenwich  apparent  time    .  .  .    April  15,       5  58  40 
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Reducing  the  minutes  and  seconds  to  decimals  of  an  hour,  we  find  that  this 
moment  is  5*^.978  after  Greenwich  apparent  noon  on  April  15,  or  i8**.o22  before 
Greenwich  apparent  noon  on  April  16. 

On  page  38  of  the  Ephemeris  we  find  that  the  change  of  declination  in  one 
hour  is: 


// 


April  15,  at  Greenwich  apparent  noon    .  +53-  65 

April  16,  at  Greenwich  apparent  noon    .  +53.  24 

Difference  for  one  day  .  .  —  o.  41 

If  great  exactness  is  desired,  we  find  the  amotmt  of  this  hourly  difference  for 
the  time  which  is  halfway  between  Greenwich  noon  and  the  time  of  observation; 
that  is,  for  3  hours  after  Greenwich  noon  of  the  15th,  this  being  half  of  6  hours. 
Three  hours  is  0.125  of  a  day;  so  the  calculation  is  as  follows: 


// 


Difference  for  one  hour,  April  15 

Change  for  0.125  of  a  day  or  —  o".  41  X0.125    . 

Difference  at  3  hours  after  noon    . 

53"-  60X5.978=320" .4=5'  20^^.4 

Declination  at  Greenwich  noon,  April  15 
Change  in  5.978  hours  (additive)  . 

Sun's  declination  at  time  of  observation  . 

When  the  time  of  observation  is  only  a  few  hours  before  Greenwich  noon,  it 
may  be  better  to  count  the  longitude  backward  from  this  nearest  noon.  Thus,  in 
the  example  just  given  the  time  is  i8**.022  before  Greenwich  noon  of  April  16;  half 
this  interval  is  about  0.375  of  a  day,  and  the  hourly  motion  for  the  middle  of  the 
interval  is  53".39.    Then,  we  find — 


+53-  65 

—  0.05 

+53.60 

Off/ 

N. 

9  44  12.2 

5  20.4 

N. 

9  49  32.6 

// 


Declination  at  Greenwich  noon,  April  16  .   N.  10    5  35.0 

Product  of  53".39X  18.022  =962". 2  (subtractive)  —         16     2.2 

Sun's  declination  at  time  of  observation  .  .   N.     9  49  32. 8 

It  will  always  be  well  to  make  the  calculation  in  both  ways,  as  a  check;  but  if 
the  results  differ  slightly,  the  one  derived  from  the  nearest  noon  should  be  regarded 
as  the  more  accurate.  At  sea,  however,  it  is  ordinarily  sufficient  to  compute  the 
declination  to  the  nearest  half  minute,  and  the  reduction  may  then  be  found  by 
Table  12  of  Bowditch's  American  Practical  Navigator, 

Page  II  contains,  for  Greenwich  mean  noon  of  each  day,  The  Surd's  Apparent 
Right  Ascension  and  Declination,  the  Equation  of  Time,  and  the  Sidereal  Time  of 
Mean  Noon.  The  hourly  changes  of  these  quantities  are  also  given,  and  may  be 
used  in  reducing  them  for  the  longitude,  or  to  any  Greenwich  mean  time.  When 
great  precision  is  required,  these  changes  should  be  interpolated  for  half  the  Green- 
wich time,  as  described  in  explaining  the  calculation  of  the  declination. 

The  Equation  of  Time  given  on  page  II  is  the  apparent  time  of  mean  noon, 
and  is  equivalent  to  the  hour  angle  of  the  true  Sun  at  the  instant  of  mean  noon. 
The  heading  of  the  column  directs  how  the  equation  must  be  applied  to  mean 
time  in  order  to  obtain  apparent  time. 

The  Sidereal  Time  of  Mean  Noon  is  the  right  ascension  of  the  mean  Sun  at 
Greenwich  mean  noon.     It  may  be  reduced  for  the  longitude,  or  to  any  Greenwich 
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mean  time,  by  using  the  hourly  diflference,  9^.8565;  or  by  Table  III  appended  to 
this  volume,  for  reducing  intervals  of  mean  solar  to  sidereal  time;  or  by  Table  9 
of  Bowditch's  Navigator. 

The  right  ascensions  and  declinations  on  pages  I  and  II  are  afiFected  both  by 
aberration  and  nutation,  and  therefore  denote  the  apparent  positions  of  the  true 
Sun.  Page  I  is  used  for  observations  which  depend  upon  apparent  time,  as  when 
the  Sun  is  observed  on  the  meridian;  while  page  II  is  used  when  the  times  have 
been  noted  by  a  clock  or  chronometer  regulated  to  mean  time,  as  is  the  case  in 
most  observations  of  the  Sun  out  of  the  meridian. 

The  Sun's  declination  is  required  whenever  that  body  is  observed  for  the 
purpose  of  finding  latitude,  local  time,  or  azimuth,  and  the  equation  of  time  is 
needed  in  finding  the  apparent  time  when  determining  the  latitude  from  observa- 
tions of  the  Sun  out  of  the  meridian. 

The  sidereal  time  of  mean  noon,  or  right  ascension  of  the  mean  Sun,  is  useful 
in  converting  mean  time  to  sidereal  time.  We  first  find  the  Greenwich  mean 
time,  then  the  right  ascension  of  the  mean  Sun  for  that  time,  and  this  being  added 
to  the  local  astronomical  mean  time  will  give  the  sidereal  time. 

The  sidereal  time  of  mean  noon,  reduced  for  the  longitude  of  the  place,  is  also 
used  in  converting  sidereal  time  to  mean  time.  Subtracting  the  reduced  value 
from  the  given  sidereal  time  gives  the  interval  of  sidereal  time  from  noon,  and  that 
is  converted  into  the  required  mean  time  by  subtracting  from  it  the  corresponding 
reduction  of  a  sidereal  interval  to  a  mean-time  interval,  taken  from  Table  II  ap- 
pended to  this  volume,  or  from  Table  8  of  Bowditch's  Navigator.  Instead  of 
using  Table  II,  this  reduction  may  be  found  by  multiplying  9'.8296  by  the  hours 
and  parts  of  an  hour  of  the  sidereal  interval  from  noon. 

As  examples  of  the  use  of  page  II : — 

I. — Let  the  Sun's  right  ascension  and  the  equation  of  time  be  required  for 
1912,  July  13, 10**  3™  30P,  A.  M.,  mean  time,  at  a  place  whose  longitude  is  85®  15', 
or  5**  41"  0^  west  of  Greenwich. 

h    m    8 
Local  astronomical  mean  time  July  12,         22     3  30 

Longitude  from  Greenwich  (additive)  .         .         .  5  41     o 


Greenwich  mean  time  ....         July  13,  3  44  30  =  3**.74i7 

Sun*s  Right  Ascension.  Equation  of  Time. 

h    m        s  m       8 

July  13,  Greenwich  noon  7  29-  28.  88        July  13,  Greenwich  noon  5  29. 41  (subtractive) 

H.  D.  io".i59  X  37417  +         3801         H.  D.-ho".303X3.74i7      -4-       113 

7  30    6.89  5  30.54 

In  this  case  the  hourly  dififerences  interpolated  to  half  the  interval,  or  1^.87  after  noon,  have 
been  used.  The  equation  of  time  is  here  subtractive  from  mean  time.  Its  reduction  could  have 
been  found  by  Table  12  of  BoworrcH's  Navigator. 

2. — If  the  sidereal  time  is  required  for  the  same  date  and  time,  we  have — 

h    m       8 
July  13,  sidereal  time  (at  Greenwich  mean  noon)  .  7  23  59.47 

Reduction  for  3**  44™  30"  from  Table  III,  or  9".8565  X  3741 7        +         36.  88 

Add  the  local  astronomical  mean  time  22     3  30. 00 


The  required  sidereal  time  is  (rejecting  24**)  .         .  5  28    6. 35 

The  reduction  36'.88  can  be  found  in  Table  III  corresponding  to  the  Greenwich  mean 
time  3**  44"  30",  or  by  Table  9  of  Bowditch's  Navigator. 
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3. — On  1912,  July  13,  A.  M.,  at  a  place  whose  longitude  is  85**  15'  W.,  suppose 
the  sidereal  time  to  be  5**  28°*  6".35,  and  that  the  corresponding  mean  time  is  re- 
quired. 

The  astronomical  day  is  July  12;  the  longitude  in  time,  +  5**  41™  o",  or  +  5^683. 

h    m        s 
July  12,  sidereal  time  (at  Greenwich  mean  noon)  .  .        7  20     2.91 

Reduction  for  s^  41"  o'  from  Table  III,  or  9".8565  X  5683  +         56. 01 


The  sidereal  time  of  local  mean  noon  .  .  .      7  20  58. 92 

The  given  sidereal  time  (+24**,  if  necessary  for  the  following  sub- 
traction)    .  .  .  .      29  28     6. 35 


Subtracting  the  first  from  the  second  gives  the  sidereal  interval 

from  noon 22     7     7.43=522^.1187 

Reduction  for  22**  7™  7".42  from  Table  II,  or  —  9".8296  X  22.1187    —     3  37.42 


The  required  astronomical  mean  time  is    .       July  12,     22     3  30.01 

Page  III  contains,  for  Greenwich  mean  noon  of  each  day,  The  Sun*s  Trtie 
Longitude  and  Latitude,  and  the  Logarithm  of  the  Radius  Vector  of  the  Earth,  The 
longitudes  of  the  Sun  are  the  true  geometric  longitudes,  not  corrected  for  aberra- 
tion. They  are  given  in  two  columns,  headed  respectively  A.  and  A.' ;  A.  representing 
the  Sun's  longitude  counted  from  the  true  equinox  of  the  date;  and  A.',  the  same 
coordinate  counted  from  the  mean  equinox  of  the  beginning  of  the  Bes- 
selian  fictitious  year.  The  latitude  is  referred  to  the  mean  ecliptic  of  the  date. 
Columns  of  hourly  differences  are  given  to  facilitate  finding  the  Sun*s  longitude,  or 
the  logarithm  of  the  radius  vector,  for  any  hour  from  noon. 

The  last  column  on  page  III  contains  the  Mean  Time  of  Sidereal  Noon,  that  is, 
the  number  of  hours,  minutes,  and  seconds  after  Greenwich  mean  noon  when  the 
vernal  equinox  passes  the  meridian  of  Green\idch.  It  may  be  reduced  to  any 
meridian,  or  to  any  Greenwich  sidereal  time,  by  using  the  hourly  difference,  —  9". 8296, 
to  effect  the  necessary  interpolation.  The  reduction,  however,  can  be  taken  directly 
from  Table  II  for  reducing  intervals  of  sidereal  time  to  mean  solar  time,  or  from 
Table  8  of  Bowditch's  Navigator. 

This  column  may  be  used  in  converting  sidereal  time  to  mean  time,  instead 
of  that  on  page  II.     As  an  illustration,  let  us  take  Bxample  3,  above. 

It  is  seen  in  advance  that  the  sum  of  the  mean  time  of  sidereal  noon  and  the 
given  sidereal  time  is  less  than  24  hours.  Were  it  more  than  24  hours,  the  mean 
time  of  sidereal  noon  should  be  taken  out  for  July  1 1 ;  that  is,  the  preceding  astro- 
nomical day. 


July  12,  the  mean  time  of  Greenwich  sidereal  noon  is 
Reduction  for  longitude  from  Table  II,  or  —9". 8296  X  5-683  . 

The  mean  time  of  local  sidereal  noon         .... 
Add  the  given  sidereal  time      ...... 

The  sum  is  . 
Reduction  for  5**  28"  6".35  from  Table  II,  or  — 9*.8296  X  5.4684 


h     m        8 
16  37    13.27 
-55.  86 

16  36  17.41 
5  28     6. 35=5>».4684 


22     4  23.  76 
-53.  75 


The  required  astronomical  mean  time        .  July  12,  22     3  30.01 
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Page  IV  contains  The  Moon's  Semidiameter  and  Equatorial  Horizontal  Parallax 
for  each  mean  noon  and  midnight  at  Greenwich.  Columns  adjoining  those  of  the 
horizontal  parallax  give  the  change  of  that  quantity  in  one  hour,  by  means  of 
which  it  can  be  reduced  to  any  other  Greenwich  mean  time,  in  the  same  way  as 
the  Sun's  declination  and  the  equation  of  time  in  the  preceding  examples.  The 
sign  plus  or  minus  is  prefixed  to  the  hourly  differences,  according  as  the  horizontal 
parallax  is  increasing  or  decreasing. 

The  reduction  of  the  Moon's  semidiameter  may  be  readily  found  by  multiply- 
ing the  reduction  of  the  horizontal  parallax  by  0.273,  or  by  simply  computing  the 
proportional  part. 

If,  for  example,  the  semidiameter  of  the  Moon  is  to  be  taken  out  for  19 12,  March  lo,  7^, 
P.  M.,  Greenwich  mean  time,  we  see  that  the  difiference  of  the  semidiameters  at  noon  and  mid- 
night of  March  10  is  3". 4;  then, 

i2*»  :  7**==3".4  :  2".o 

which  is  the  correction  to  be  subtracted  from  the  semidiameter  at  noon,  because  the  semidi£uneter 
is  decreasing.     The  Moon's  semidiameter  for  March  10,  7^,  is  therefore  14'  54".7. 

The  Moon's  semidiameter  and  horizontal  parallax  are  required  for  all  obser- 
vations of  the  Moon.  When  great  precision  is  needed,  the  hourly  differences 
should  be  interpolated  for  half  the  interval  of  Greenwich  time  from  noon  or  mid- 
night, and  the  horizontal  parallax  should  be  corrected  for  the  latitude  of  the  place 
of  observation. 

The  Mean  Time  of  The  Moon's  Upper  Transit  at  Greenwich  and  the  Age  of  the 
Moon  are  also  contained  on  page  IV.  The  time  of  transit  is  given  to  tenths  of  a 
minute,  and  is  accompanied  by  a  column  of  differences  for  one  hour  of  longitude, 
by  means  of  which  the  local  time  of  the  Moon's  meridian  transit  may  be  computed 
for  any  other  place  whose  longitude  is  known.  Table  1 1  of  Bowditch's  Navigator 
furnishes  the  necessary  reduction  by  simple  inspection.  The  age  of  the  Moon,  or 
the  time  elapsed  since  the  preceding  new  Moon,  is  given  to  tenths  of  a  day. 

Pages  V-XII  contain  The  Moon's  Right  Ascension  and  Declination  for  each 
day  and  hour  of  Greenwich  mean  time.  They  are  accompanied  by  columns  of 
differences  for  one  minute,  which  are  also  given  at  each  hour.  The  Greenwich 
mean  time,  which  is  required  for  taking  out  these  quantities,  may  either  be  taken 
from  a  well-regulated  chronometer,  or  may  be  obtained  by  applying  the  longitude, 
converted  into  time,  to  the  local  mean  time  of  the  observer.  The  right  ascension 
or  declination  is  taken  out  for  the  given  day  and  hour  of  Greenwich  mean  time; 
the  Diff,  for  i  Minute  is  multiplied  by  the  minutes  and  parts  of  a  minute  of  the 
Greenwich  time,  and  the  product  is  added  to  or  subtracted  from  the  quantity, 
according  as  the  latter  is  increasing  or  decreasing. 

Thus,  suppose  the  Moon's  right  ascension  and  declination  are  required  for 
1912,  April  27,  10**  10"  30^,  astronomical  mean  time  at  Greenwich: — 

Right  Ascension.  Declination. 


April  27,  10** . 
Diff.  2.0361  X  10.5  . 

h    m        s 
II   40   18.98 

21.38 

•                             •                             a                             • 

—  16.  206X10.  5 

0        *           tt 

N.  4  49  34.  I 
—     2  50.  2 

April  27,  10**  10™  30*  II  40  40. 36  .      N.  4  46  43.9 

For  the  sake  of  precision,  the  differences  here  employed  ha^e  been  interpolated  for  5^.2  =o'*.09. 

Page  XII  contains  also  the  Phases  of  the  Moon  and  the  dates  of  the  Moon's 
Perigee  and  Apogee,  or  least  and  greatest  distances  from  the  Earth. 
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Pages  146-177  contain  the  geocentric  ephemerides  of  the  seven  major  planets. 
The  places  given  are  apparent  positions;  that  is,  they  are  referred  to  the  equator 
and  true  equinox  of  the  date,  and  are  corrected  for  aberration.  All  the  data  except 
meridian  passage  are  given  for  the  instant  of  Greenwich  mean  noon.  The  column 
Meridian  Passage  shows  the  hour,  minute,  and  tenth  of  that  passage  of  the  planet 
oyer  the  meridian  of  Greenwich  which  occurs  next  after  the  noon  of  the  date. 

The  right  ascension  and  declination  of  a  planet  are  required  whenever  it  is 
observed  for  time,  latitude,  or  azimuth.  The  mode  of  reducing  the  ephemeris 
positions  of  planets  to  other  instants  of  Greenwich  mean  time  is  the  same  as  that 
given  for  the  Sun  on  pages  687-690.  The  local  mean  time  of  meridian  passage  of 
any  planet,  at  any  place,  can  be  found  by  dividing  the  proper  daily  difference  of 
the  ephemeris  times  by  24,  multiplying  the  quotient  by  the  longitude  of  the  place 
expressed  in  hours  and  fractions,  and  applying  the  product  with  its  proper  sign 
to  the  time  of  Greenwich  passage. 

Pages  178-199  contain  the  heliocentric  coordinates  of  the  seven  major  planets, 
and  the  logarithms  of  their  distances  from  the  Earth.  The  heliocentric  longitude 
is  reckoned,  not  from  the  true  equinox,  as  in  the  preceding  ephemerides,  but  from 
the  mean  equinox  of  the  date.  It  is,  therefore,  necessary  to  apply  nutation,  if  the 
longitude  from  the  true  equinox  is  required.  The  daily  motion  is  given  for  the 
instant  of  Greenwich  mean  noon.  The  column  Reduction  to  Orbit  contains  the 
correction  to  be  applied  to  the  heliocentric  longitude  in  order  to  obtain  the  longi- 
tude counted  along  the  orbit  of  the  planet.  The  latter  is  equal  to  the  distance 
from  the  mean  equinox  to  the  node,  plus  the  distance  from  the  node  to  the  planet. 
The  heliocentric  latitude  is  counted  from  the  mean  ecliptic  of  the  date.  The 
Logarithm  of  Radius  Vector  is  the  logarithm  of  the  distance  of  the  center  of  the 
planet  from  that  of  the  Sun,  at  the  Greenwich  mean  noon  whose  date  is  given  in 
the  first  column.  The  last  two  columns  give,  respectively,  the  logarithm  of  the 
true  distance  of  the  center  of  the  planet  from  that  of  the  Earth,  for  the  Greenwich 
noon  indicated  on  the  left-hand  side  of  the  page,  and  for  the  time  which  is  midway 
between  that  date  and  the  date  next  below  it.  In  the  case  of  Mercury,  this  inter- 
mediate date  is  mean  midnight  of  the  same  day;  in  the  case  of  Venus  and  Mars, 
it  is  the  mean  noon  of  the  day  immediately  following;  in  the  case  of  Jupiter  and 
Saturn,  it  is  mean  noon  of  the  second  day  following;  and  in  the  case  of  Uranus 
and  Neptune,  mean  noon  of  the  fourth  day  following. 

Pages  200-207  contain  the  rectangular  coordinates  of  the  center  of  the  Sun, 
referred  to  the  center  of  the  Earth  as  the  origin,  and  to  the  true  equator  and  equinox 
of  each  date  as  the  plane  and  point  of  reference.  Each  coordinate  is  given  both 
for  Greenwich  mean  noon  and  for  Greenwich  mean  midnight  of  the  same  day. 
The  columns  Reduc,  to  Mean  Eq'x  of  Jan.  o,  give  the  corrections  to  be  applied  to 
the  coordinates  for  noon  in  order  to  obtain  the  corresponding  coordinates  referred 
to  the  mean  equator  and  the  mean  equinox  of  the  beginning  of  the  Besselian 
fictitious  year. 

Pages  208-21 1  give  for  every  Greenwich  mean  noon  and  midnight  the  apparent 
geocentric  longitude  and  latitude  of  the  Moon  referred  to  the  true  ecliptic  and 
equinox  of  the  date. 

Page  212  contains  the  position  of  the  Moon's  equator,  the  longitude  of  the 
Moon's  perigee,  the  mean  longitude  of  the  Moon's  ascending  node,  and  the  Moon's 
mean  longitude. 
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Page  213  contains  the  elements  of  the  libration  of  the  Moon,  and  the  Sun's 
aberration  and  horizontal  parallax.  The  epochs  of  greatest  libration  of  the  Moon, 
together  with  the  formulae  for  finding  the  libration  in  longitude  and  latitude,  are 
given  on  page  566.  The  Sun^s  Aberration  is  the  quantity  which  is  to  be  applied 
to  the  true  longitude  of  the  Sun  in  order  to  obtain  its  apparent  longitude.  The 
correction  being  negative  shows  that  the  apparent  longitude  as  affected  by  aberra- 
tion is  always  less  than  the  true  longitude.  The  Sun's  Equatorial  Horizontal 
Parallax,  given  in  the  last  column,  is  the  angle  subtended  by  the  equatorial  radius 
of  the  Earth,  as  seen  from  the  center  of  the  Sun. 

Pages  214,  231-232  give  data  for  precession  and  the  obliquity  of  the  ecliptic, 
together  with  all  sensible  terms  arising  from  the  motions  of  the  equator  and  ecliptic. 
To  show  clearly  the  relations  of  these  quantities,  let 

X  =  the  longitude  of  any  body  referred  to  the  true  equinox  of  the  date. 

X'  =  the  longitude  of  the  same  body  referred  to  the  mean  equinox  of  the 

beginning  of  the  Besselian  fictitious  year. 
tf?^  ==  the  adopted  value  of  the  general  precession. 
d'tp  =  the  principal  term  of  the  nutation  in  longitude;  or,  in  other  words,  the 
correction  to  be  applied  to  the  longitude  of  a  body  referred  to  the 
mean  equinox  of  date,  in  order  to  obtain  that  longitude  as  referred  to 
the  true  equinox,  exclusive  of  short  period  terms.    When  the  cor- 
rection is  positive,  the  longitudes  referred  to  the  true  equinox  are 
greater  than  those  referred  to  the  mean  equinox;  while  the  contrary 
is  the  case  when  the  correction  has  a  negative  sign, 
d"^  s=  the  short  period  terms  of  nutation  in  longitude,  given  on  pages  231-232. 
oj  «  the  true  or  apparent  obliquity  of  the  ecliptic  at  the  date. 
a/  ==  the  mean  obliquity  of  the  ecliptic  at  the  beginning  of  the  Besselian 
fictitious  year. 
d'co  =  the  principal  term  of  the  nutation  of  the  obliquity  of  the  ecliptic;  or, 
in  other  words,  the  correction  to  be  applied  to  the  mean  obliquity  of 
date  in  order  to  find  the  true  or  apparent  obliquity,  exclusive  of 
short  period  terms.    This  quantity  is  tabulated  on  page  214,  and  is 
positive  or  negative  according  as  the  true  obliquity  is  greater  or  less 
than  the  mean  obliquity. 
d"{»  =  the   short   period   terms   of   nutation  in  obliquity,  given  on  pages 
231-232. 
r  =  the  fraction  of  a  year  intervening  between  the  instant  when  the  Sun's 

mean  longitude  was  280*^  and  the  date  for  which  A.  or  a?  is  required. 
Then— 

Page  214  contains,  for  each  fifth  Greenwich  mean  noon  throughout  the  year, 
certain  quantities  which  may  be  described  in  terms  of  the  above  notation  as  fol- 
lows: The  Precession  in  Longitude  from  19 12.0  =  T^^;  the  Nutation  in  Longi- 
tude =  d'tf^i  the  Nutation  in  Right  Ascension  =  C^^'^)  cos  &?';  the  Nutation  in  Ob- 
liquity =  cJ'gj,  and  the  Obliquity  of  the  Ecliptic  =  co  —S^'cd^  which  is  the  true  incli- 
nation of  the  Earth's  equator  to  the  ecliptic,  exclusive  of  the  terms  depending  on 
the  Moon's  longitude. 

Pages  231-232  contain  the  values  of  <^"^  and  <?"&?,  which  are  not  included  in 
the  values  of  nutation  given  on  page  214. 
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PART  //.—THE  EPHEMERIS  FOR  THE  MERIDIAN  OF  WASHINGTON. 

Page  216  contains  formulae  for  reducing  the  positions  of  fixed  stars,  including 
expressions  for  the  Besselian  star-numbers  and  star-constants,  and  for  the  inde- 
pendent star-numbers;  the  whole  based  upon  the  constants  of  the  Paris  Conference 
of  May,  1896,  and  expressed  in  the  notation  of  Bessel.  Formulae  are  also  given 
on  page  217  for  computing  the  corrections  to  star  places  due  to  the  effect  of  the 
short-period  terms  of  the  nutation. 

Pages  218-221  contain  the  logarithms  of  the  Besselian  Star-Numbers,  A,  B, 
C,  Dy  for  each  Washington  mean  midnight,  with  the  values  of  E  appended  at  the 
bottoms  of  the  pages.  These  numbers  serve  to  reduce  the  mean  place  of  a  star 
at  the  beginning  of  the  Besselian  fictitious  year  to  its  apparent  place  at  the  dates 
for  which  the  numbers  are  given,  and  in  ordinary  cases  four-figure  logarithms 
suffice;  but  where  extreme  accuracy  is  desired  the  logarithms  of  A,  C,  and  D  are 
sometimes  needed  to  five  places  of  decimals.  If  used  in  accordance  with  the 
English  and  French  notation,  the  pair  of  quantities  A  and  B  must  be  interchanged 
with  the  pair  C  and  D;  that  is,  A  must  be  interchanged  with  C,  and  B  with  D. 
Along  with  the  solar  day,  the  first  column  contains  the  sidereal  hour  of  Washington 
mean  midnight  for  certain  dates,  and  by  interpolation  among  them  it  is  easy  to 
find  the  sidereal  time  for  which  any  set  of  quantities  is  given. 

The  following  is  an  example  of  the  reduction  of  a  star  to  apparent  place  by 

the  Besselian  star-numbers: 

* 

Computation  of  the  apparent  place  of  36  Tauri  for  May  j,  1912,  for  the  upper  transit  at  Washifi^on. 


log  a         0.5543 

log  6 

8.1716           logc 

8.5646 

.  log 

d       8.7993 

log  A        9.2729 

logB 

0.9362  n        log  C 

i.iSi^n 

log 

D      i.i28ofi 

log  a'        1.0039 

logl/ 

9.9365 «        logc' 

8.6733 

log 

d'      9.3089 

log  Aa      9.8272 

logBb 

9. 1078  n        log  Cc 

9.7i6on 

log 

Dd   9.9273 n 

log  Aa'     0.2768 

log  B6' 

0.8727           log  Cc' 

9.8247  n 

log 

Dd'  0.4369  n 

h 

m       s 

•     #      /» 

Mean  Place,  1912,0. 

^0  =       3 

59     5-724 

*o=-f23    51    51.52 

>la  = 

-I-0.672 

Aa'=               4-1.89 

Bb  = 

—0.128 

B6'  =               +7.46 

Cc  = 

—0.520 

Cc'  =              —0.67 

Dd^ 

—0.846 

Dd'^              -2.73 

E    = 

— O.OOI 

r//'=               —O.OI 

May  I, 

TM  = 

0.000 

Apparent  Place, 

3 

59     4-90I 

<5=+23  51  57.46 

-/' 

-f  O.OI  I 

«=       3 

59     4.912 

Pages  222-229  contain  the  Independent  Star-Numbers,  which  can  frequently 
be  advantageously  used  instead  of  the  Besselian  Star-Numbers,  These  quantities 
are  connected  with  those  of  Bessel  by  the  relations  given  on  page  216,  which  also 
contains  the  formulae  and  precepts  for  the  application  of  both  systems  of  numbers. 
In  order  to  use  the  Besselian  numbers,  it  is  necessary  to  have  the  values  of  the 
star-constants,  a,  6,  c,  d,  a',  6',  c',  d\  while  the  independent  star-numbers  render 
it  possible  to  determine  the  apparent  place  of  a  star  without  computing  these 
star-constants.  Four-figure  logarithms  usually  suffice,  but  where  extreme  accu- 
racy is  desired  the  logarithms  of  g  and  h  are  needed  to  five  places  of  decimals, 
and  G  and  H  are  needed  to  one-tenth  of  a  minute  of  arc.  The  column  r  gives 
the  fraction  of  a  year,  counting  from  the  beginning  of  the  Besselian  fictitious  year 
to  each  date. 
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The  following  is  an  example  of  the  reduction  of  a  star  to  apparent  place  by  the 
independent  star-numbers: — 

Computation  of  the  apparent  place  of  36  Tauri  for  May  j,  J  91 2,  for  the  upper  transit  at  Washington. 

h         m                                                           •  ' 

G  =  19     34.1                                         60=   4-  23  51.9 

h  m 

0^0=    3     591                                 G-fao=         23  33.2 

f/=i5       6.2                                //+ao=         19  5.3 

h   m     a 
log  ^  8.8239  log  tV  8.8239  cTo    =  3  59  5.724 

logg  0.9739  log*  1.2906  /       =  +0.586 

sin  (G-f  OTo)        9.0670 »  sin  (//-f  OTo)       9.9821  n  (g)   =  —0.032 

tan  6^  9.6458  sec  ^o  0.0388  (h)  =  —  1.366 


log  (g)  8.5106  n  log  (h)  0.1354 « 


r/i  «  0.000 


«     =  3  59  4.912 


// 


log^  0.9739  log  A  1.2906  *o    =  +  23  51  51.52 

cos  (G+ao)       99970  cos  (H-^a^)      9.4488  (^)  =  +    9.35 

,       ...                                      sin  *o                9.6070  (V)  =  +     2.22 

logO;')  0.9709  ...    ^  -     S62 

iog(Ao       0.3464       ;>=       _  ^:o, 

*  =  +  23  51  57.46 
log  t        0.7888  n 
cos  ^o       9.9612 

log  (t)       0.7500  n 

Page  230  contains  for  every  tenth  sidereal  day  the  Bessdian  and  Independent 
Star-Numbers,  exclusive  of  all  short  period  terms'.  They  are  useful  in  computing 
ephemerides  of  stars,  similar  to  those  on  pages  287-486,  for  which  constants  con- 
taining short  period  terms  should  not  be  employed. 

Pages  231-232  contain  for  Washington  Mean  Midnight  of  each  day,  the  short 
period  terms  of  the  nutation  in  longitude  and  obliquity,  for  use  in  connection  with 
the  formulae  on  page  217,  and  the  coefficients,  mentioned  below,  which  are  given 
for  each  star  on  pages  287-486. 

Pages  233-250  contain  the  mean  places  of  eight  hundred  and  twenty-five  stars, 
for  the  beginning  of  the  Besselian  fictitious  year,  or,  in  other  words,  for  the  moment 
when  the  Sun's  mean  longitude  is  280^.  The  annual  variations  are  to  be  considered 
as  the  dififerential  coefficients  of  each  coordinate  with  respect  to  the  time  at  the 
beginning  of  the  year. 

Pages  251-286  contain  the  apparent  positions  of  fifteen  northern  drcumpolar 
stars  for  every  upper  transit  at  Washington.  The  mean  solar  time  of  transit  is 
given  in  the  column  Mean  Solar  Date,  in  order  that  each  transit  above  and  below 
the  pole  may  be  readily  identified.  Suppose,  for  example,  that  the  transit  of 
Polaris  below  the  pole  on  January  26  is  to  be  found,  and  we  wish  to  know  whether 
it  precedes  or  follows  the  upper  transit  of  the  same  date.  On  page  251  we  find 
that  the  upper  transit  occurs  January  26.2;  the  lower  transit,  therefore,  occurs 
January  26.7.  But  the  lower  transit  following  that  of  July  i  (page  257)  does  not 
take  place  until  July  2.3.  Hence  the  lower  transit  of  July  i  precedes  the  upper  one 
of  the  same  date.  A  transit  occurring  very  nearly  at  noon  may  also  be  identified 
without  a  computation  to  ascertain  the  actual  mean  date,  by  simply  noting  the 
tenth  of  a  day  in  the  column  Mean  Solar  Date. 
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The  secant  and  tangent  of  the  apparent  declination  for  the  15th  of  each  month 
and  the  mean  place  in  right  ascension  and  declination  for  the  beginning  of  the  year 
are  given  for  each  star  at  the  foot  of  the  page. 

Pages  287-486  contain,  for  every  tenth  upper  transit  at  Washington,  the 
apparent  places  of  800  stars,  being  all  those  given  in  the  list  of  mean  places,  except 
the  twenty-five  drcumpolars.  The  mean  solar  date  in  the  left-hand  column  of 
each  page  gives  the  day  and  tenth  of  the  transit,  so  that  intermediate  transits 
may  be  readily  identified;  and  to  facilitate  interpolation,  the  differences  of  each 
coordinate  are  given  for  every  ten  days. 

In  connection  with  the  ephemeris  of  each  lo-day  star  there  are  given  at  the 
foot  of  the  page,  (i)  the  secant  and  the  tangent  of  the  mean  of  the  star's  greatest 
and  least  apparent  declinations  during  the  year,  (2)  the  seconds  of  the  mean  place 
in  both  right  ascension  and  declination  for  the  beginning  of  the  year,  and  (3)  the 
coefficients  of  the  short  period  terms  of  the  nutation,  the  use  of  which  is  explained 
on  page  217. 

Pages  487-510  contain  ephemerides  of  ten  southern  drcumpolar  stars  in  all 
respects  similar  to  those  of  northern  drcumpolar  stars  on  pages  251-286. 

Pages  51 1-5 1 7  contain  the  mean  errors  for  1920  in  both  right  ascension  and 
declination  of  the  places  of  the  825  stars  on  pages  233-250  taken  from  Astronomical 
Papers  of  the  American  Ephemeris,  Vol.  VIII,  Part  2,  pages  370-382.  They  furnish 
data  for  estimating  approximately  the  accuracy  of  the  Mean  Places  of  the  Stars 
on  pages  233-250. 

Pages  518-525  contain  the  apparent  right  ascension  and  declination  of  the 
Sun,  both  for  Washington  mean  and  apparent  noon,  and  the  hourly  motion  of  the 
Sun  in  these  coordinates;  the  equation  of  time,  the  semidiameter  of  the  Sun,  and 
the  sidereal  time  of  semidiameter  passing  the  meridian,  for  Washington  apparent 
noon;  and,  lastly,  the  sidereal  time  of  mean  noon.  The  hours  and  minutes  of  right 
ascension  and  the  degrees  and  minutes  of  declination  are  always  made  the  same  for 
both  mean  and  apparent  noon.  In  cases  where  they  really  differ,  the  minute  which 
would  have  been  numerically  larger  is  diminished  by  one,  and  the  seconds  increased 
by  sixty,  so  that  the  sum  of  the  two  remains  correct.  The  hourly  motions  in  right 
ascension  and  declination  are  given  for  the  columns  headed  Mean  Noon,  but  may 
be  regarded  as  having  the  same  values  for  apparent  noon. 

The  Equation  of  Time  for  Apparent  Noon  is  the  correction  to  be  applied  to 
apparent  time  in  order  to  obtain  mean  time.  It  is,  therefore,  mean  time  minus 
apparent  time.  Bach  number  as  given  is  the  mean  time  of  transit  of  the  Sun's 
center  over  the  meridian  of  Washington,  counted  from  the  nearest  noon.  The  use 
of  all  the  quantities  is  substantially  the  same  as  in  the  Ephemeris  for  the  Meridian 
of  Greenwich. 

Pages  526-541  contain  the  right  ascension,  declination,  semidiameter,  and 
parallax  of  the  Moon  at  the  moment  of  upper  and  lower  transit  over  the  meridian 
of  Washington.  In  previous  volumes  these  have  been  given  for  upper  transit  only. 
The  mean  time  given  in  the  second  column  is  that  of  transit  of  the  Moon's  center 
over  this  meridian.  The  differences  for  one  hour  of  longitude  are  the  amounts  by 
which  the  local  mean  times  of  transit  over  a  meridian  one  hour  west  of  Washington 
would  exceed  those  given  in  the  column  Mean  Time  of  Transit,  supposing  the  rate 
of  change  to  be  uniform  and  equal  to  what  it  is  at  the  instant  of  transit  over  the 
meridian  of  Washington.  The  next  four  columns  need  no  especial  explanation^ 
except  that  the  differences  for  one  hour  of  longitude  are  computed  as  if  the  motion 
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of  the  Moon  in  right  ascension  were  uniform,  or,  in  other  words,  they  are  differential 
coefficients  corresponding  to  the  instants  of  Washington  transit.  By  means  of 
them,  when  second  differences  are  taken  into  account,  the  position  of  the  Moon  can 
be  computed  with  great  exactness  for  the  moment  of  transit  over  any  meridian  not 
more  than  one  hour  distant  from  Washington.  To  obtain  the  same  accuracy  for 
more  distant  meridians,  we  may  proceed  as  follows:  Let  F  represent  either  the 
Mean  Time  of  Transit,  the  Right  Ascension  of  Center ,  or  the  Geocentric  Declination  of 
Center,  and  let  D  represent  the  corresponding  Difference  for  One  Hour  of  Longitude. 
Adding  twelve  hours  to  the  time  of  lower  transit  at  Washington  gives  the  time  of 
upper  transit  at  places  whose  longitude  is  i8o°  from  Washington.  Write  down 
three  successive  values  of  F,  together  with  the  corresponding  values  of  D,  and  dif- 
ference the  latter  as  in  the  following  scheme;  where  the  middle  values,  Fq  and  Dq, 
belong  to  the  culmination  from  which  is  to  be  derived  the  value  of  F  for  the  cul- 
mination on  the  meridian  whose  longitude  is  A. : — 


Function. 

Diflf.  for 
I  Hour  of 
Longitude. 

J' 

A'* 

F-, 

Fo 

F+, 

Do 
D+. 

a' 

b 

Then,  for  the  culmination  at  the  meridian  \ 

48  864 

where  A.  must  be  expressed  in  hours  and  decimals  of  an  hour,  and  reckoned  from 
Washington  or  from  180°  from  Washington  according  as  the  upper  or  lower  cul- 
mination is  used  for  the  middle  value  (Fo). 

The  columns  of  Sidereal  Time  of  Semidiameter  passing  Meridian,  Geocentric 
Semidiamster  and  Eqtiatorial  Horizontal  Parallax  do  not  seem  to  need  any  explana- 
tion, except  that  they  all  refer  to  the  moment  of  transit.  The  column  Bright  Limbs 
is  given  to  indicate  to  the  observer  which  limbs  are  illuminated.  When  one  limb 
is  full  and  the  terminator  is  within  i"  of  the  opposite  limb,  both  can  be  well 
observed,  and  in  such  cases  both  are  indicated,  the  defective  limb  being  indicated 
by  an  italic  letter  or  numeral. 

Pages  542-558  contain  the  geocentric  apparent  right  ascensions  and  declina- 
tions of  the  seven  major  planets,  together  with  their  horizontal  parallaxes,  semi- 
diameters,  and  sidereal  times  of  semidiameters  passing  the  meridian,  for  the 
moments  of  all  transits  which  it  is  usually  desirable  to  observe  over  the  meridian 
of  Washington.    The  columns  following  the  dates  give  the  Washington  mean  times 

of  these  transits. 

PART  ///—PHENOMENA. 

This  part  gives  the  dates  of  the  principal  astronomical  phenomena  of  the  year, 
expressed  in  Washington  mean  time,  except  in  the  case  of  the  eclipses,  which  are 
expressed  in  Greenwich  mean  time. 

Pages  560-565  contain  all  necessary  data  respecting  the  solar  and  lunar  eclipses 
which  occur  during  the  year. 

The  eclipse  elements  are  given  for  the  moment  of  conjunction  of  the  Sun 
and  Moon  in  right  ascension,  but  the  subsequent  tables  and  results  are  computed 
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from  the  exact  positions  of  these  bodies  at  the  several  instants  referred  to.  The 
times  and  angles  designated  as  the  circumstances  of  a  lunar  eclipse  remain  the 
same  throughout  all  parts  of  the  Earth,  and  require  no  explanation  beyond  a 
mere  statement  of  the  fact  that  in  computing  them  the  geometrical  diameter  of 
the  Earth's  shadow  has  been  augmented  in  the  proportion  of  51  :  50.  The  principal 
circumstances  of  each  total  and  annular  eclipse  are  stated  in  five  lines  on  page  561, 
as  follows: — 

The  line  entitled  ** Eclipse  begins"  gives  the  Greenwich  mean  time  at  which 
the  Moon's  penumbra  first  touches  the  Earth,  together  with  the  latitude  and 
longitude  of  the  point  of  contact. 

The  line  entitled  "Central  eclipse  begins"  gives  the  time  when  the  axis  of 
the  Moon's  shadow  first  touches  the  Earth,  and  the  latitude  and  longitude  of  the 
point  of  contact  follow. 

The  line  entitled  "Central  eclipse  at  noon"  gives  the  time  when  the  axes  of  the 
Earth  and  of  the  shadow  cone  lie  in  the  same  plane.  The  latitude  and  longitude 
of  the  point  where  the  axis  of  the  shadow  cone  then  cuts  the  Earth's  surface  follow, 
and  there  the  eclipse  will  be  central  and  the  Sun  will  be  exactly  on  the  meridian. 

The  lines  entitled  "Central  eclipse  ends"  and  "Eclipse  ends"  give,  respectively, 
the  times  when  and  the  localities  where  these  events  occur,  the  phenomena  being 
the  converse  of  those  denoted  by  the  similar  phrases  for  the  beginning. 

In  the  case  of  partial  solar  eclipses  the  axis  of  the  Moon's  shadow  does  not 
come  into  contact  with  the  Earth,  and  the  three  lines  entitled,  respectively,  "Cen- 
tral eclipse  begins,"  "Central  eclipse  at  noon,"  and  "Central  eclipse  ends,"  are 
replaced  by  a  single  line  entitled  "Greatest  eclipse,"  whereon  are  given  the  time 
when  and  the  latitude  and  longitude  where  the  eclipse  attains  its  greatest  magni- 
tude.   The  latter  phenomenon  necessarily  occurs  with  the  Sun  in  the  horizon. 

Maps  of  the  Eclipses. — ^The  regions  in  which  each  ecUpse  is  visible  are  shown 
upon  the  map  relating  to  it,  from  which  may  be  taken  approximately,  for  any 
place,  both  the  times  of  the  beginning  and  ending  of  the  eclipse  and  its  magnitude. 
The  dotted  curves  show  the  outline  of  the  shadow  for  each  hour  of  Greenwich  mean 
time,  and  therefore  pass  through  all  places  where  the  eclipse  begins  or  ends  at 
the  hour  indicated.  To  find  the  instant  of  beginning  at  any  place,  we  determine 
by  inspection  between  what  pair  of  these  curved  lines  the  place  is  situated.  The 
eclipse  will  then  begin  between  the  corresponding  hours  of  Greenwich  mean  time; 
and  the  fraction  of  the  hour  may  be  determined  by  dividing  the  hour  in  the  same 
proportion  as  the  space  representing  it  on  the  map  is  divided  by  the  place  in 
question.  This  division  may  be  made  a  little  more  exact  by  allowing  for  the 
changes  in  the  spaces  as  indicated  by  their  varying  width.  The  Greenwich  mean 
time  thus  found  must  be  reduced  to  local  mean  time  by  applying  the  longitude. 

As  an  example,  suppose  we  wish  to  find  the  times  at  which  the  eclipse  of  191 2, 
October  9-10,  begins  and  ends  at  Rio  de  Janeiro,  Brazil,  latitude  22®  54'  S.,  lon- 
gitude 43°  10'  W. 

For  the  beginning  we  compare  the  distance  of  the  place  from  the  curves  of  o** 
and  23^,  and  find  it  to  be  on  the  o**  curve,  thus  giving  for  the  approximate  time 
of  beginning  o*^  0°*;  for  the  end  we  compare  the  distance  of  the  place  from  the 
curves  of  2^  and  3*^,  and  find  it  to  be  about  50  minutes  from  the  former,  thus 
giving  for  the  approximate  time  of  ending  2**  50",  and  both  of  these  results  are 
probably  correct  to  within  3  or  4  minutes. 
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Changing  to  local  mean  time,  we  shall  have — 

Beginning.  Ending, 

d       h    m  d      h    m 

Greenwich  mean  time   .          .                   October  lo    o    o  lo     2  50 

Longitude  west    .                    .          .                                2  53  2  53 

Local  mean  time .  October    9  21     7  9  23  57 

In  the  case  of  total  and  annular  eclipses,  a  fair  estimate  of  the  magnitude  of 
the  eclipse  at  any  place  may  be  obtained  from  the  position  thereof  relatively  to 
the  central  line  and  to  the  limit.  On  the  central  line,  the  eclipse  is  annular  or 
total,  while  between  the  central  line  and  the  limit  the  maximum  magnitude  of 
the  eclipse  is  given  by  the  quotient  of  the  distance  of  the  place  from  the  limit 
divided  by  the  distance  of  the  central  line  from  the  limit;  the  measurements 
being  made  upon  a  line  drawn  through  the  place,  perpendicularly  to  the  central  line. 

More  Accurate  Computations. — ^A  more  accurate  determination  of  the  phases, 
as  visible  at  any  point  of  the  Earth's  surface,  may  be  obtained  from  the  Besselian 
elements  which  are  given  for  every  10  minutes  of  Greenwich  mean  time.  Their 
geometric  signification  is  as  follows: — 

Let  us  imagine  a  plane  passing  through  the  center  of  the  Earth,  perpendicular 
to  the  right  line  joining  the  centers  of  the  Sun  and  Moon.  This  latter  line  is  the 
axis  of  the  Moon's  shadow,  and  the  plane  is  called  the  fundamental  plane  or  plane 
of  xy.  We  take  the  intersection  of  this  plane  with  that  of  the  Earth's  equator  as 
the  axis  of  x,  and  the  center  of  the  Earth  as  the  origin  of  coordinates.  The  axis 
of  y  is  perpendicular  to  that  of  x,  and  directed  toward  the  north;  x  and  y  are  then 
the  coordinates  of  the  point  in  which  the  axis  of  the  shadow  intersects  the  funda- 
mental plane,  and  they  are  here  expressed  in  terms  of  the  Earth's  equatorial 
radius  as  unity.  The  angle  d,  of  which  the  sine  and  cosine  are  both  given,  is  the 
declination  of  that  point  of  the  celestial  sphere  toward  which  the  axis  of  the  shadow 
is  directed;  or,  in  other  words,  it  is  the  declination  of  the  center  of  the  Sun  as 
seen  from  the  center  of  the  Moon.  The  angle  /i  is  the  Greenwich  hour  angle  of  this 
same  point  of  the  celestial  sphere. 

The  quantities  l^  and  /,  are  the  radii  of  the  shadow  cones  upon  the  funda- 
mental plane,  /^  corresponding  to  the  penumbra,  and  /,  to  the  umbra,  or  annulus. 
The  notation  is  that  of  ChauvenET's  Spherical  and  Practical  Astronomy,  in  which 
/,  is  regarded  as  positive  for  an  annular  and  negative  for  a  total  eclipse. 

The  angles/i  andyj,  the  tangents  of  which  are  given,  are  the  angles  which  the 
elements  of  the  respective  shadow  cones  make  with  the  axis  of  the  shadow;  or, 
they  are  the  semi-angles  of  the  two  cones. 

In  order  to  facilitate  interpolation  to  any  required  moment,  the  logarithms 
of  x\  y y  and  /i',  which  are  the  changes  of  x,  >•,  and  /i,  in  one  minute  of  time,  are 
given  at  the  bottom  of  the  table. 

The  method  of  computing  an  eclipse  from  its  Besselian  elements  is  based  on 
the  fact  that  at  the  moments  of  beginning  and  ending  the  distance  of  the  observer 
from  the  axis  of  the  shadow  or  penumbra  is  equal  to  the  radius  of  the  latter  at  the 
point  of  observation.    To  find  this  distance  and  radius  we  proceed  as  follows : — 

(i)  The  coordinates  of  the  observer,  4^,  77,  and  C,  together  with  their  vari- 
ations in  one  minute,  are  computed  for  some  assumed  moment  of  Greenwich  mean 
time,  as  near  as  practicable  to  the  true  time  of  the  required  phase. 

(2)  The  coordinates  x  and  y  of  the  axis  of  the  shadow,  together  with  their 
variations  in  one  minute,  are  taken  for  the  same  moment  from  the  tables  of  elements. 
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(3)  From  (i)  and  (2)  the  position  and  motion  of  the  observer  relative  to  the 
axis  of  the  shadow  are  found. 

(4)  The  radius  of  the  penumbra  or  umbra  at  a  distance  from  the  fundamental 
plane  equal  to  that  of  the  observer  is  also  computed. 

(5)  Then,  assuming  the  motions  to  be  uniform,  we  determine  the  time  required 
for  the  observer  to  be  brought  to  a  distance  from  the  axis  of  the  shadow  equal  to 
this  radius. 

The  formulae  and  directions  for  the  several  steps  in  the  computation  are  as 
follows : — 

(i)  Find  p  cos  q/  and  p  sin  (p',  which  are  the  geocentric  coordinates  of  the 
station  referred  to  the  Earth's  equator,  p  being  the  distance  from  the  center  of  the 
Earth,  and  q^  the  geocentric  latitude.  These  coordinates  may  be  obtained  from 
geodetic  tables,  or  may  be  computed  from  the  following  table  based  on  Clarke's 
spheroid  of  1866,  by  the  formulae — 

p  cos  (p'  =  F  cos  (p 

,       sin  (p 
P  sm  <p'  =  -^ 

<p  being,  as  usual,  the  geographic  latitude. 

Table  for  Computing  the  Geocentric  Coordinates  of  a  Place, 


9 

IJOgF. 

Log  G. 

0° 

5 
10 

15 
20 

25 
30 

35 
40 

45 
50 

55 
60 

65 
70 

75 
80 

85 
90 

0.00000 
O.OOOOI 

0.00004  \. 
0.000 10 
0.00017   ^ 
0.00026   ^ 
0.00037  " 
0.00048  ^* 
0.00061  *^ 
0.00074  *^ 
0.00086  " 
0.00099  *^ 

O.OOIII   " 
zo 
0.0012 1 

0.00130   ^ 

0.00138 

0.00143    ' 

0.00146   ^ 

0.00147 

0.00295 
0.00294   ' 
0.00291   ^ 
0.00285 
0.00278   ^ 
0.00269   ' 
0.00258   ** 
0.00247   " 
0.00234   1 
0.00221 
0.00209   " 
0.00196   *^ 
0.00184   " 

10 

0.00174 
0.00165   ^ 
0.00157 
0.00152   * 
0.00149   ^ 
0.00147   " 

For  the  assumed  Greenwich  mean  time  of  computation,  take  from  the  table 
of  elements  the  values  of  sin  rf,  cos  rf,  and  p.  Then,  with  A.  for  the  longitude  west 
from  Greenwich,  the  coordinates  of  the  observer  will  be — 

S  ^  p  cos  <p'  sin  {p  —  A.) 

tj  =  psixKp'  cos  d  —  p  cos  (p'  sin  d  cos  (p  —  A.)  =  r/^  —  7, 

C  =  psin9/sind-}-p  cos  (p'  cos  d  cos  {p  —  X)  =  Ci  +  Cj 

and  their  variations  in  one  minute  of  mean  time  will  be — 

4"'  =  [7.63992]  p  cos  ^  cos  (/i  —  X) 

Vf  =*  [7-63992]  p  cos  ^'  sin  d  sin  {p  —  A.)  =  [7.63992]  5  sin  d 

C  is  not  needed. 
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(2)  For  the  same  assumed  moment  of  Greenwich  mean  time,  take  from  the 
tables  of  elements  the  coordinates  x  and  y  of  the  axis  of  the  shadow,  together  with 
their  variations  for  one  minute,  which  are  equal  to  one-tenth  of  the  differences  of 
two  consecutive  numbers.  These  variations  are  represented  by  yf  and  /,  and  their 
logarithms  are  given  beneath  the  tables  of  %  and  y. 

(3)  The  distance  m  and  position-angle  M  of  the  axis  of  the  shadow  relatively 
to  the  observer,  and  the  relative  motions,  n  and  iV,  are  computed  by  the  formulae — 

m  sin  M—x  —S 
m  cos  M^y  —7 
n  sin  N  ^x'  —  S' 
n  cos  N  ==y  —  tf 

(4)  Both  for  the  shadow  and  for  the  penumbra,  the  radius  L  at  the  distance  C 
from  the  fundamental  plane  is  computed  by  the  formula — 

L=/-  Ctan/ 

/  and  /  being  found  from  the  table  of  elements,  and  C  computed  in  (i). 

(5)  If  the  time  chosen  for  computation  is  exactly  that  of  the  beginning  or 
ending  of  the  eclipse,  we  shall  have — 

But,  as  this  condition  will  rarely  be  fulfilled  on  a  first  trial,  a  correction  r  to  the 
assumed  time  is  computed  thus:  Find  the  angle  ^  from  the  equation, 


^^^msin(M-iV) 

L0 


There  will  be  two  values  for  this  angle,  of  which  one  will  be  in  the  first  and  the 
other  in  the  second  quadrant  when  sin  ^  is  positive,  and  one  in  the  third  and  the 
other  in  the  fourth  quadrant  when  sin  tp  is  negative;  but  simplicity  will  be  gained 
by  taking  only  that  value  of  ^  for  which  cos  ^  is  positive.  This  value  lies  between 
the  limits  +90®  and  —90°.  The  correction  r  to  the  assumed  time  of  begixming  or 
ending  of  the  eclipse  will  then  be  found,  in  minutes,  from — 

mcos  (M—N)^L  cos  ^ 

n  n 

where  the  double  sign  is  to  be  taken  negative  for  the  beginning  and  positive  for  the 
ending. 

However,  one  such  pair  of  values  of  r  can  not  give  the  times  of  both  beginning 
and  ending  with  accuracy.  To  attain  that,  we  must  commence  the  computation 
by  assuming  two  times,  one  near  the  beginning  and  the  other  near  the  ending  of 
the  eclipse,  both  of  which  may  be  derived  from  the  chart  with  sufficient  exactness. 
The  computation  for  the  first  assumed  time  will  give  a  small  value  of  r  which,  when 
applied  to  the  assumed  time,  will  give  the  beginning  of  the  eclipse  nearly  correctly, 
and  a  large  value  which  will  give  an  inaccurate  time  of  ending.  Similarly  the 
computation  for  the  second  assumed  time  will  give  a  small  and  nearly  correct  value 
of  r  for  finding  the  time  of  ending,  and  a  large  and  inaccurate  negative  value  for 
finding  the  time  of  beginning.  We  shall  thus  deduce  two  times  of  each  phase,  only 
one  of  which  is  to  be  regarded  as  approximately  correct. 
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The  more  accurate  times  of  beginning  and  ending  may  now  be  taken  in  place 
of  those  originally  assumed,  and  the  whole  computation  may  be  repeated,  thus 
leading  to  a  pair  of  values  of  r,  which  should  be  very  small  and  accurate.  Such 
a  repetition  of  the  computation  will  in  general  be  advisable,  to  guard  against  acci- 
dental numerical  errors,  but  a  second  approximation  may  be  obtained  without  it, 
by  finding  a  corrected  value  of  r  in  accordance  with  the  formulse — 

tfy,:Fr(/'  +  [5.3ioo]gcos^_[_4-97mg3i„  (NT ^) -7, cos  (NT ^)] 

ncostp  ncostp 

ro  =  r-f<Jr 

where  the  double  signs  are  to  be  taken  negative  for  the  beginning  of  the  eclipse  and 
positive  for  the  ending.  /'  is  the  variation  of  /  for  one  minute  of  time,  and  its 
numerical  value  can  be  taken  by  inspection  from  the  table  of  Besselian  elements. 

If  the  resulting  values  of  r^  are  not  greater  than  fifteen  minutes,  the  corrected 
times  of  contact  thus  obtained  will  be  theoretically  exact  within  less  than  a  second, 
but  the  uncertainties  of  the  solar  and  lunar  tables  are  such  that  an  unavoidable 
error  of  several  seconds  may  exist  in  the  prediction.  To  guard  against  numerical 
mistakes  it  is  better,  after  making  this  final  correction,  to  repeat  the  computations 
so  far  as  to  obtain  new  values  of  m  and  L  for  the  corrected  times.  If  these  two 
quantities  agree  within  a  unit  of  the  fourth  place  of  decimals,  the  times  employed 
are  generally  correct  within  a  second  of  time.  If  they  differ  too  widely,  the 
computer  must  use  his  own  judgment  as  to  making  further  corrections  and  com- 
putations. 

Position-angle  of  Point  of  Contact. — ^The  position-angle  P,  of  the  point  of  con- 
tact, reckoned  from  the  north  point  of  the  Sun's  limb  toward  the  east,  is  found  by 

the  formula — 

P=iV— ^±180*^  for  the  beginning, 

P^N+tp  for  the  ending, 

it  being  assumed  that,  in  each  case,  the  value  of  tp  is  taken  between  the  limits  ±  90*^. 

Computation  of  the  Solar  Eclipse  of  1912,  October  9-10,  for  Rio  de  Janeiro. 

The  position  of  Rio  de  Janeiro  is — 

Latitude,    9?=—  22     54    24 
Longitude,  A.  = -f  43     10    21 

and  its  geocentric  coordinates  are — 

psin  9''  =  9.58748*1 
p cos  <p'  =  996455 

From  the  Eclipse  Chart  we  find  the  approximate  times  of  the  phases  to  be — 

d      h     m 

Beginning  October      10    o    o      )        . 

Ending  10    2  50      f     Greenwich  Mean  Time. 

Beginning.  BncHng. 

Greenwich  Mean  Time,  T,  October  10,  o**  o^  2^  50™ 

M  3     13     42  45     44     24 

A.  4-43     10     21  4-43     10     21 

/'-A.  -39     5<>     39  +   2     34       3 
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Beginninff. 

Ending. 

pcos  q} 

9.96455 

9.96455 

sin  (/*— A.) 

9.80756  n 

8.65124 

\ogS 

9.7721 1  n 

8.61579 

S 

"O.59171 

+  0.04128 

p  sin  (p' 

9.58748  n 

9.58748  ft 

cosd 

9.99710 

9.99707 

log77i 

9.58458  n 

9.58455  ^ 

^71 

—  0.38422 

-0.38419 

p  cos  ^' 

9.96455 

9.96455 

sin  cf 

9.06105 

9.06385  n 

cos  (M—^) 

9.88461  n 

9.99956 

log  7, 

8.91021  n 

9.02796  n 

'7a 

—  0.08132 

—  0.10665 

7=Vi-V2 

—  0.30290 

-0.27754 

p  sin  (p'  sin  c/ 

8.64853 

8.65133 

c, 

+0.04452 

+0.04481 

p  COS  9/  COS  d  cos  (a^  —  A.) 

9.84626 

9.961 18 

c, 

-+- 0.701 87 

+0.91450 

c=c.+c. 

+0.74639 

+0.95931 

const,  log 

7.63992 

7.63992 

pcos  9>  cos  (;<— A.) 

9.84916 

9.9641 1 

log  5' 

7.48908 

7.60403 

^' 

+0.003084 

+0.004018 

const,  log 

7.63992 

7.63992 

^  sin  (2 

8.83316 

7.67964  n 

log>7' 

6.47308 

5.31956  n 

'7' 

+0.000297 

—  0.000021 

x-S 

-0.39564 

+0.37252 

y-v 

+0.36208 

-0.41536 

x'-S' 

+0.005158 

+0.004225 

/-7' 

—  0.004724 

—  0.004400 

w  sin  M 

9.59730  n 

9.57115 

m  cos  M 

9.55881 

9.61843  n 

tan  M 

0.03849  n 

9.95272  n 

M 

-47°  32'    9" 

-138^  6'   45" 

sin  M 

9.86788  n 

9.82457 

log  m 

9.72942 

9.74658 

n  sin  iV 

7.71248 

7.62583 

n  cos  iV 

7.67431  n 

7.64345  n 

tanA^ 

0.03817  n 

9.98238  n 

iV 

-132°  29'   /' 

-136°  9'    43" 

sin  N 

9.86774 

9.84050 

log  n 

7.84474 

7.78533 

[biph  \z\ 
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tan/ 
logC 

Beginning. 
7.67063 

9.87296 

Boding. 
7.67065 
9.98196 

Ctan/ 
/ 

7.54359 
-h  0.00350 

+  0.54384 

7.65261 
+  0.00449 
+  0.54417 

L 

M-N 

an(M-Ar) 

log  m 

colog  L 

+  0.54034 

+  179°    58'     44" 
6.56639 

9.72942 

0.26733 

+  0.53968 

-I^    5/     2" 

8.53195 
9.74658 

0.26787 

sin  tf) 

6.56314 
+  0°    I'    15" 

8.54640 
+  2°    I'   0" 

log^ 
n 

1 .88468 

1. 961 25 

cos  {M—N) 

0.00000  n 

9.99975 

1 .88468 

1. 96100 n 

^cos(M-iV) 
ft 

+  76.680 

-91.412 

logL 

9.73267 

9.73213 

cos  ^ 
colog  n 

0.00000 
2.15526 

9.99973 
2.21467 

1.88793  n 

1 .94653 

T-L  cos  ^ 
n 

-77.256 

+  88.416 

r 

m 
-    0.576 
d       h       m 

m 
—    2.996 
d       h       m 

T+r 

9  23  59.424 

10      2   47.004 

Since  the  value  of  r  for  the  ending  is  rather  large,  we  compute  the  corrections 
8r  for  this  phase  as  follows: 


const,  log 
log^ 
cos  d 


finding. 
5.3100 
8.6158 
9.9971 


3.9229 

number 

+  0.0000008 

/' 

+  0.0000015 

sum 

+0.0000023 

log  (sum) 

4.3617 

logr 

0.4765  n 

colog  n 

2.2147 

sec  ff) 

0.0003 

7.0532  n 


Bnding. 

(0 

—  O.OOII 

N+i> 

138^11' 

sin  (iV+^) 

9.8240 

logJT 

8.6158 

log  ^  sin  iN+t/>) 

8.4398 

cos  iN+i>) 

9.8723  n 

log  Vt 
log  7,  cos  (N+i>) 

9.0280  n 

8.9003 

S  an  (N+i>) 

+0.0275 

17,  cos  iN+i>) 

+0.0795 

diff. 

—  0.0520 
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log  (diff.) 

const,  log 
log  r* 

colog  (n  cos  ^) 

Bnding. 

8.7i6on 
4.9788  n 

0.9530 

2.2150 

(2) 

+  (i)  +  (2)«cyr 

T 
to 

Bnding. 
+  0.0007 
m 

—  0.0004 

—  2.996 

—  2.006 

6.8628 

« .^^w 

The  corrected  time  of  ending  is,  therefore, 

To  =  Oct.  10^  2^  47°'.oo4 
Whence  we  find — 

Beginning, 
d      h        m 

Greenwich  Mean  Time,    October    9  23  59.424 

A.  +2  52.690 

Local  Mean  Time,  October    921     6.734 


Therefore  we  havi 


m 


Bnding. 
d       h       m 

10      2   47.004 
+  2   52.690 

9  23  54.314 


Beginning  of  the  EcUpse,  October  921     6  44.0  >  j^^^j  ^^^  ^^^^ 
End  of  the  Eclipse,  October  9  23  54  18.8) 


constant 


Beginning, 
e  / 

132      279 
180        0.0 


Bnding. 

e  / 

138        10.7 

o      0.0 


Angle  of  position:  P  312     27.9  138     10.7 

from  the  north  point  of  the  Sun's  disk  toward  the  east  for  direct  image. 

Moon's  Phases,  Libraiian,  etc. — Page  566  gives  the  central  standard  time 
of  the  Moon's  phases,  apogee,  perigee,  and  greatest  libration,  together  with  the 
formulae  for  finding  the  libration  in  longitude  and  latitude  whenever  required. 
'The  times  of  the  equinoxes  and  solstices  are  also  given  on  this  page. 

Mean  Places  of  Stars  Occulted  During  the  Year. — Pages  567-570  contain  the 
adopted  mean  places  and  annual  proper  motions  of  such  stars  brighter  than 
magnitude  6.5  as  will  be  occulted  by  the  Moon. 

Elements  of  Occultations, — Pages  571-604  give  the  elements  for  the  prediction 
of  the  times  of  occultations  of  stars  and  planets  by  the  Moon  during  the  current 
year.  The  system  of  coordinates  employed  is  similar  to  that  already  described 
for  eclipses,  the  fundamental  plafie  passing  through  the  center  of  the  Earth,  and 
being  taken  perpendicular  to  the  line  joining  the  star  and  the  center  of  the  Moon, 
but  the  cone  circumscribing  the  Moon  and  star  is  regarded  as  a  cylinder  which 
intercepts  the  fundamental  plane  in  a  circle  having  the  same  linear  diameter  as 
the  Moon. 

In  the  columns  referring  to  the  star,  those  headed  Red'ns  from  191 2.0  give  the 
quantities  necessary  to  reduce  the  mean  place  of  the  star  at  the  beginning  of  191 2 
to  its  apparent  place  at  the  time  of  occultation.  These  reductions  are  sufficiently 
accurate  to  be  definitive. 

Under  the  general  head,  At  Conjunction  in  R.  A.,  are  five  columns  giving 
certain  quantities  for  the  moment  of  geocentric  conjunction  of  the  Moon  and  star 
in  right  ascension,  as  follows: — 

191 2 45  IKph  xal 
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The  Washington  Mean  Time  is  the  moment,  T,  at  which  the  two  bodies  are  in 
geocentric  conjunction  in  right  ascension.  At  that  moment  the  coordinate  x  of 
the  axis  of  the  cylinder  on  the  fundamental  plane  has  the  value  zero.  The  column 
Hour  Angle,  //,  gives  the  common  geocentric  hour  angle  of  the  Moon  and  star 
at  the  same  moment,  expressed  in  sidereal  time  and  counted  from  the  meridian 
of  Washington — positive  toward  the  west  and  negative  toward  the  east.  Column 
Y  gives  the  coordinate  y  of  the  axis  of  the  cylinder  upon  the  fundamental  plane 
at  the  same  moment.  Columns  x'  and  y  give  the  variations  of  x  and  y  in  one 
hour  of  mean  time.  The  linear  unit  in  these  columns  is  the  Earth's  equatorial 
radius.  The  limiting  parallels,  north  and  south,  show  the  extreme  limits  of  latitude 
within  which  the  occultation  will  be  visible. 

By  the  aid  of  these  elements,  the  Washington  mean  time  of  immersion  and 
emersion  of  a  star  relatively  to  the  limb  of  the  Moon  may  be  computed  for  any  part 
of  the  Earth  by  a  method  nearly  the  sp.me  as  that  already  explained  for  computing 
eclipses,  but  somewhat  more  simple. 

Prediction  of  Occultations  for  a  Given  Place. — ^When  it  is  desired  to  predict  th^ 
circumstances  of  one  or  more  occultations  at  any  place,  the  first  step  will  be  to 
select  them  from  the  general  list  given  in  the  Ephemeris.  The  conditions  of 
visibility  are : — 

1 .  The  limiting  parallels  in  the  last  columns  must  include  the  latitude  of  the 
place. 

2.  The  quantity  H — X,  taken  without  regard  to  sign,  must  be  less  than  the 
semi-diurnal  arc  of  the  star  by  at  least  one  hour.  On  very  rare  occasions  an 
emersion  might  be  seen  in  the  east,  or  an  immersion  in  the  west,  when  this  difference 
is  a  few  minutes  less  than  an  hour. 

3.  The  Sun  must  not  be  much  more  than  an  hour  above  the  horizon  at  the  local 
mean  time  T— A.,  unless  the  star  is  bright  enough  to  be  seen  in  the  daytime. 

When  many  occultations  are  to  be  selected,  the  most  convenient  course  will 
be  to  write  the  value  of  —A  on  the  bottom  of  a  slip  of  paper,  and  in  passing  through 
the  list  of  occultations,  to  pause  over  each  one  for  which  condition  (i)  is  fulfilled/ 
and  examine  by  means  of  the  slip  whether  conditions  (2)  and  (3)  are  also  fulfilled. 
If  either  fails,  the  computer  passes  on.  Sometimes  it  will  be  difiBicult  to  determine 
whether  //— A.  or  T— A.  falls  within  the  limits;  and  in  such  cases  the  computer  may 
mark  the  occultation  for  trial  and  leave  the  decision  for  the  subsequent  opera- 
tions. The  whole  list  can  be  gone  over  in  less  than  a  day,  and  it  will  probably 
be  found  that  about  one-tenth  of  the  occultations  are  marked  for  trial. 

The  next  step  will  be  to  compute  the  local  times  of  immersion  and  emersion 
from  the  elements,  and  to  that  end  let — 

T=the  instant  of  geocentric  conjunction  of  Moon  and  star  in  right  ascen- 
sion, expressed  in  Washington  mean  solar  time; 
//  =  the  Washington  west  hour  angle  of  the  two  bodies  at  that  moment; 
X  =  the  longitude  west  of  Washington; 
ho^H—X^the  local  hour  angle  of  the  star  at  the  instant  T; 
<y  =  the  star's  declination. 

The  procedure  for  each  occultation  will  then  be  as  follows: — 
(i)  The  geocentric  coordinates  of  the  place,  p  sin  9?'  and  p  cos  (p',  are  to  be 
computed  by  the  formulae  and  table  given  in  connection  with  eclipses  on  page  700. 
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The  next  step  will  be  to  find  the  approximate  instant  of  apparent  conjunc- 
tion of  the  Moon  and  star  as  seen  from  the  place,  and  that  may  be  deduced  from 
the  time  of  geocentric  conjunction  by  the  application  of  an  approximate  correc- 
tion taken  from  Mr.  Downes's  table,  printed  in  the  volumes  of  the  American 
Ephemeris  for  1882  to  1899.  This  correction  must  be  reckoned  in  mean  solar 
hours,  and  will  be  designated  by  the  symbol  L     It  will  have  the  same  sign  as  ho. 

When  Downes's  table  is  not  available,  the  correction  may  be  computed  from 

the  formulae, 

5*0  =  /o  cos  q>'  sin  ho 

S'  =  [9.4192]  p  cos  (p'  cos  -  ho 


By  applying  t  to  the  Washington  mean  time  of  geocentric  conjunction,  as 
given  with  the  elements,  we  shall  have  the  Washington  mean  time  of  local  con- 
junction within  a  few  minutes. 

(2)  Compute  for  the  instant  T+t  the  following  quantities,  in  which  to  is  the 
sidereal  equivalent  of  the  mean  time  interval  t: 

S  =p  cos  (p'  sin  (ho+to) 

rj  =/o  sin  (p'  cos  d—p  cos  (p'  sin  S  cos  (feo  + W  — ^i~^a 

^'==[9.4192]  p  cos  (p'  cos  {ho-\-to) 

7^  =  [9.4192]  p  cos  (p'  sin  d  sin  (/^o+^o)  =  [9.4192]  S  sin  S 

X  =*'/ 

Compute  also  w,  M,  n,  iV,  and  ^  from  the  equations 

m  sin  M^x—S 
m  cos  M^y—Tf 

nsinN^x'  —  S' 

ncosN^y'  —  rf 

sin  tp  «=  [0.5646]  m  sin  {M—N) 
ip  being  taken  between  the  limits  ±90°.     Finally  compute 

[i.7782]w         ,_.     ^^^^[1.2135] 
r=-^— ^-^ — ^—  cos  (M—N)T~ ^^—  cos  tp 

cyr«I|^^'[;7,cos  (iVT^)-5sin  (iVT^)] 

where  the  double  signs  are  to  be  taken  negative  for  an  immersion  and  positive  for 
an  emersion.  Both  r  and  Sr  thus  have  two  values,  which  are  expressed  in  minutes 
of  time,  and  in  order  to  distinguish  them  let  those  pertaining  to  immersion  be 
designated  respectively  r'  and  dr\  while  those  pertaining  to  emersion  are  designated 
t"  and  6r'\    We  then  have  for  the  Washington  mean  times  of  the  phases, 

Instant  of  immersion  =  T + / + r'  +  6r' 
Instant  of  emersion   =  T  4-  < + r"  +  (J r" 

These  expressions  are  practically  exact,  as  the  corrections  6r  seldom  amount 
to  so  much  as  1.5  minutes,  and  whenever  an  inaccuracy  of  that  magnitude  is  per- 
missible they  may  be  omitted.     As  a  check  upon  the  results,  it  will  be  advisable 
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to  compute  S^  17,  x,  and  y  for  the  times  of  immersion  and  emersion  finally  obtained. 
If  these  times  are  correct  the  quantities  in  question  will  fulfill  the  condition, 

V  (ic-5)«+(y-7)'=o.2725 

If  log  m  sin  (Af  —  JV)>9.4354,  sin  ff)  will  be  numerically  greater  than  unity, 
and  no  occultation  is  to  be  expected  at  the  given  place;  but  a  very  brief  one  may 
occur  if  the  excess  of  the  computed  distance  over  the  Moon's  semidiameter  happens 
to  be  within  the  errors  of  the  ephemerides  of  the  Moon  and  star. 

The  position-angle  of  the  line  from  the  Moon's  center  to  the  star,  at  the  time 
of  contact,  is  reckoned  from  the  north  point  toward  the  east,  and  designated  by 
the  symbol  P.    It  is  computed  from  the  formula, 

P = iV— ^  -f-  <JP  for  immersion, 

p=JV-f-^-f-<JP±  180°  for  emersion, 
where  the  angles  N—ip  and  iV-f-^^  are  taken  directly  from  the  computation  of  Sr, 
and  6P  is  found  in  degrees  of  arc  from  the  expression 

*P-  T^^^I^V  sin  N+B  cos  N] 

In  the  latter  formula  the  double  sign  is  to  be  taken  negative  for  an  immersion 
and  positive  for  an  emersion. 

The  angle  from  the  vertex,  V,  is  also  reckoned  in  the  direction  from  the  north 
toward  the  east,  and  is  found  from  the  formula, 

where  C  is  computed  from  the  expression 

g+[8.22i8]rg^-[4.98io]r«g 
'"VH-[8.22i8]T7'H-[4.98io]r«% 

C  being  taken  less  or  greater  than  180^,  according  as  the  numerator  is  positive  or 
negative. 

The  value  of  r  employed  in  the  latter  formula  must  be  so  taken  as  to  correspond 
with  the  phase  for  which  C  is  required. 

In  the  volumes  of  the  American  Epbemeris  for  the  years  1882  to  1901  instruc- 
tions are  given  for  constructing  three  special  tables  which  greatly  diminish  the 
labor  of  computing  occultations,  but  as  these  tables  should  contain  from  4700  to 
6300  quantities,  and  as  they  would  apply  only  to  the  place  for  which  they  were 
computed,  it  will  rarely  be  worth  while  to  undertake  the  labor  of  forming  them. 
Those  who  desire  further  information  on  the  subject  may  consult  any  one  of  the 
volumes  in  question. 

As  an  example  of  an  isolated  occultation,  we  will  compute  that  of  a  Scorpii 
(Antares)  on  June  26, 1912,  for  Cincinnati,  whose  position  is — 

9'-+39'*    8'    20" 
A.«  +  o*^  29"^  25".6 
and  whose  geocentric  coordinates  are — 

psin  9>'  =  9.7978 
fjQOs  9^  =  9.8902 
From  the  elements  on  page  587,  we  have 

h       m 
T=      II   12.3 

H=  +  I     7.8 

and  fco«=H-X=  -h  o  38,4 

[Eph  13] 


USE  OP  THE  TABLES. 


709 


From  the  formulae  on  page  707^  we  find  the  correction,  t,  to  the  Washington 
mean  time  of  geocentric  conjunction,  T,  to  be  about  -|-o*^  22™.5;  therefore  the 
Washington  mean  time  of  apparent  conjunction  is — 

7  4./= June  26«>  ii*»  34".8. 


a  Scorpii  {Antares). 


Apparent 
Declination. 


—26   14.5 


W.  T.  of  6 

d      h       m 
June  26  II  12.3 


Hour  Angle. 

h    m 
+  1   7.8 


+0.7938 


0.5449 


y 

■0.1 2 13 


T+/ June 
K 

to 

ho+to 
p  cos  (p' 

sin  (ho+to) 

log  5 

S 

p  sin  9?' 

cos  6 

p  cos  (p' 
sin  <^ 

cos(&o+W 
const,  log 

pCOS9>'cOS(*o  +  <o) 

log  5' 

const,  log 
^sin  d 

logv' 

rf 
\ogx' 

log/ 
logx 

X 

log/ 
log// 

yt 

Y 


26**  ii**34".8 
+  o  38.4 
-I-  o  22.6 
H-  I  i.o 
9.8902 
9.4200 

9.3102 

+0.2043 

9.7978 

99528 

9.7506 
+0.5631 
9.8902 
9.6456  n 

99844 

9.5202  n 

-0.3313 

+0.8944 

9.4192 

9.8746 

9.2938 

+0.1967 

9.4192 

8.9558  » 

8.3750  » 
—  0.0237 

97363 
9.5740 

93103 
+0.2043 
9.0838  n 
8.6578  n 
-0.0455 

+0.7938 


+0.7483 


X  — 

x'  - 


V 
rf 


msinM 
mcosM 

tanM 

M 

cos  M 

log  m 
n  sin  iV 
n  cos  iV 

tanN 

iV 
sin  N 

log  n 

const,  log 

log  m 

sin(M-N) 

sin^ 

const,  log 

log— 
cos  (M—N) 


[1.7782]  m 
n 


cos  (M — iV) 

const,  log 

colog  n 

cos  ^ 


^[1.2135]  cos  ^ 

H 

n 

r  for  immersion 
r  for  emersion 


0.0000 

—  0.1461 
+0.3482 

—  0.0976 

—  00 
9.1646  n 


—  00 


180^ 


0.0000  n 

9.1646 

95419 
8.9894  n 

0.5525  n 
105°  39' 
99836 

9.5583 
0.5646 

9.1646 
9.9836 

9.7128 

+31°  5' 
1.7782 

9.6063 

9.4310 
0.8155 

-6.54 

1.2135 
0.4417 

99327 

1 .5879 

T  38.72 

-45.26 
+32.18 
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The  computation  of  6t  for  the  two  contacts  is  as  follows: 


Immersion. 

Smersiuu. 

iV=F^ 

74°  34' 

136°   44' 

COS 

(NT^tO 

94251 

9.8622  n 

logVi 

9.5202  n 

9.5202  n 

log  (I) 

8.9453  ^ 

9.3824 

(I) 

-0.0882 

+0.2412 

sin 

(iVT^fr) 

9.9840 

9.8359 

log  5 

9.3102 

9.3102 

log  (2) 

9.2942 

9.1461 

(2) 

+0.1969 

+0.1400 

(I)- (2) 

—  0.2851 

+0.1012 

log  [(I)- (2)] 

9.4550  n 

9.0051 

const,  log 

6.7591 

6.7591 

logr» 

3.3114 

3.0152 

colog  ( 

»  COS  ^&) 

0.5090 

0.5090 

logtfr 

0.0345  n 

9.2884 

dr 

1 

III 

-         1.08 

m 
+       0.19 

r+tfr 

-      46.34 
d        h            m 

+    32.37 
h           m 

T+t 

June 

26      II      34.8 

II      34.8 

Washington  Mean  Time  of  Phase, 

If 

26      10     48.5 

12         7.2 

X 

+  0      29.4 

+0     29.4 

Cincinnati  Mean  Time, 

June 

26      10      I9.I 

II      37.8 

To  find  SP  and  P: 

log  Vt            95202 n 

log  5 

9.3102  n 

(3) 

-0.3190 

sin  N            99836 

cos  N 

9.431  in 

(4) 

-  0.055 1 

log  (3)           9.5038  ^ 

' 

log  (4) 

8.7413  w        (3) +(4) 

-0.3741 

Immersion. 

Emersion. 

log  [(3) +(4)] 

9.5730  tl 

9.5730  n 

const,  log 

7.3038  n 

7.3038 

logr» 

3.3114 

3.0152 

colog  COS  ip 

• 

0.0673 

0.0673 

log  6P 

0.2555 

0 

9.9593  n 

0 

6P 

+   1.8 

-0.9 

NTf 

74.6 

136.7 

const. 

0.0 

180.0 

Angle  of  position :      P 


76.4 


315.8 


from  the  north  point  of  the  Moon's  limb  toward  the  east,  for  direct  image. 

Occuliaiions  Visible  at  Washington,  pages  605-606. — Here  are  given  in  detail 
all  the  data  necessary  for  observing  every  occultation  of  the  general  list  which  is 
visible  at  Washington  during  the  current  year. 
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Phenomena  of  Planets  and  Satelliies,  pages  607-647. — ^These  are,  for  the  most 
part,  sufficiently  explained  in  the  body  of  the  work,  but  the  following  additional 
explanations  may  be  of  service  in  some  cases: 

Disks  of  Mercury,  Venus,  and  Mars,  pages  607-609. — ^The  angle  6,  needed  in 
reducing  meridian  observations,  is  the  angle  which  the  arc  of  the  great  circle  from 
the  planet  to  the  Sun  makes  with  the  arc  from  the  planet  toward  the  west,  reck- 
oned in  the  direction  west,  north,  east,  south.  This  position-angle  is  reckoned 
from  0°  to  360°,  as  in  the  measurement  of  double  stars,  the  planet  taking  the 
place  of  the  central  star,  but  its  measure  is  90®  greater  than  in  the  case  of  a  double 
star. 

We  may  also  regard  0  as  expressing  the  angle  which  the  line  of  cusps  makes 
with  the  meridian,  the  positive  direction  of  the  meridian  being  toward  the  north, 
and  the  positive  direction  of  the  line  of  cusps  that  in  which  a  person  following  this 
line  would  have  the  illuminated  portion  of  the  disk  on  his  right. 

Satellites  of  Jupiter,  pages  610-635. — The  abbreviations  designating  the  phe- 
nomena are  explained  at  the  foot  of  each  page.  The  differences  in  right  ascension 
and  declination  between  Jupiter  and  the  sixth  and  seventh  satellites  are  given  on 
page  613. 

Satellites  of  Saturn,  pages  636-643. — ^The  explanations  are  given  on  page  637, 
the  Washington  mean  times  of  greatest  elongations  on  pages  637-639,  and  the 
apparent  elements  of  the  rings  on  page  640.  The  differences  in  right  ascension 
and  declination  between  Phcebe  and  Saturn  are  given  on  page  639. 

Tables  for  predicting  the  position-angles  and  distances  from  the  center  of 
the  planet  are  given  on  pages  641-643.  Formulae  at  the  foot  of  each  page  give  the 
method  by  which  the  tables  are  to  be  used. 

Satellites  of  Uranus,  pages  644-646,  contain  the  diagram  and  ephemerides  of 
the  satellites,  their  position-angles  and  distances  from  the  center  of  the  planet, 
and  also  tables  for  predicting  the  position-angles  and  distances  of  the  satellites 
from  the  center  of  the  planet,  similar  to  those  for  Saturn. 

Satellite  of  Neptune,  pages  646-647. — ^These  pages  give  the  diagram  and  ephem- 
eris  of  the  satellite,  the  position-angles  and  distances  from  the  center  of  the 
planet,  and  also  a  table  for  predicting  the  position-angle  and  distance  from  the 
center  of  the  planet,  similar  to  those  for  Saturn. 

Phenomena,  pages  648-649. — The  predicted  times  of  the  conjunctions,  quad- 
ratures, and  oppositions  of  the  planets  with  respect  to  the  Sun  are  respectively 
the  instants  when  the  longitude  of  each  planet  differs  from  that  of  the  Sun  by 
0°,  ±90°,  or  180°. 

For  the  conjunction  of  the  planets  with  the  Moon,  and  with  each  other,  the 
predicted  times  are  the  instants  when  the  two  bodies  have  the  same  right  ascen- 
sion. The  degrees  and  minutes  to  the  right  show  the  difference  of  declination  at 
the  moment  of  conjunction. 

Positions  of  Observatories,  pages  650-659. — ^The  latest  available  data  have 
been  used  in  compiling  these  positions,  and  many  of  them  have  been  furnished 
through  the  courtesy  of  the  directors  of  the  several  observatories  in  response  to 
a  circular  issued  by  this  office.  The  values  given  for  Log  p  and  the  Reduction  to 
Geocentric  Latitude  are  based  upon  Clarke's  spheroid  of  1866.     See  page  XII. 
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Page  660  contains  an  example  in  the  computation  of  lunar  distances,  which 
is  inserted  because  the  lunar  distance  tables  have  been  omitted  from  the  Green- 
wich Ephemeris,  Part  I. 

Pages  661-683  contain  a  series  of  tables  numbered  I  to  VII  for  facilitating  the 
determination  of  latitude  and  azimuth  from  observations  of  the  Pole  Star  (Polaris). 

Table  I  gives,  for  every  two  days,  the  apparent  right  ascension  and  declination 
of  Polaris,  as  well  as  the  central  standard  times  of  upper  and  lower  culmination, 
and  of  east  and  west  elongation  of  that  star,  together  with  the  sidereal  time  of  mean 
noon  for  the  meridian  of  Greenwich. 

Tables  II  and  III,  for  the  conversion  of  sidereal  into  mean  solar  time,  and  vice 
versa,  are  the  same  as  in  former  issues  of  the  American  Ephemeris  and  Nautical 
Almanac.  Table  III  may  be  used  as  an  interpolation  table  for  finding  from  the 
last  column  of  Table  I  the  sidereal  time  of  mean  noon  at  any  place,  using  the  longi- 
tude of  the  place  as  argument. 

Table  IV,  computed  for  latitude  45^,  is  an  expansion  of  Table  IV  of  previous 
issues  of  the  American  Ephemeris  and  Nautical  Almanac,  and  is  intended  for  the 
use  of  navigators.  It  is  more  accurate  than  the  old  table,  even  when  uncorrected 
by  means  of  the  auxiliary  Table  IVa,  and  is  perhaps  no  less  convenient.  For 
many  purposes  it  is  sufficiently  accurate  for  determination  of  latitude  by  surveyors. 

Table  V,  for  the  determination  of  azimuth  from  Polaris  at  all  hour  angles, 
may  be  used  for  the  rough  determination  of  azimuth  on  land,  and  with  the  necessary 
instruments  may  be  used  for  finding  the  compass  deviation  at  sea. 

Table  VI,  intended  for  the  use  of  surveyors  and  astronomers,  gives  the  azimuth 
of  Polaris  at  elongation,  with  vertical  argument  the  latitude  of  the  place  of  observa- 
tion, and  horizontal  argument  the  declination  of  the  star,  which  latter  is  to  be  taken 
from  column  three  of  Table  I. 

Table  VII,  which  gives  for  middle  northern  latitudes  the  necessary  data  for 
determination,  without  instruments,  of  the  meridian  when  the  time  is  unknown, 
will  occasionally  be  found  useful  on  both  land  and  sea. 

The  following-named  persons  were  engaged  in  the  preparation  of  the  Ameri- 
can Ephemeris  and  Nautical  Almanac  for  the  year  191 2: 

Assistants  and  Employees. — ^James  Robertson,  H.  B.  Hedrick,  H.  G.  Hodgkins, 
W,  T.  Carrigan,  Arthur  Snow,  Arthur  Newton,  Perez  Fisch,  W.  M.  Hamilton, 
H.  H.  Brogan,  Miss  Isabel  Martin,  Roberdeau  Buchanan,  Mrs.  E.  B.  Davis,  Miss 
Janet  McWilliam,  Mrs.  H.  F.  M.  Hedrick,  Alfred  Doolittle,  Henry  B.  Evans, 
Geo.  B.  Merriman,  F.  E.  Ross,  Wm.  Auhagen,  G.  F.  Crawley,  Thomas  E.  Trott, 
B*  J.  Sigmund,  Louis  Lindsey. 
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Abbreviations XVI 

Aberration,  Constant  of         .        .  - XII 

of  the  Sun 213 

Age  of  the  Moon Greenwich  Ephemeris  IV 

Algol  (see  Beta  Persei). 

Alpha  Canis  Majoris  (Sirius),  Apparent  Place 345 

Mean  Place 238 

Orbit  Position IX 

Parallax IX 

Alpha  Canis  Minoris  (Procyon),  Apparent  Place 352 

Mean  Place 238 

Orbit  Position IX 

Parallax IX 

Alpha  Centauri,  Apparent  Place 403 

Mean  Place 243 

Orbit  Position \        ,  IX 

Parallax IX 

Alpha  Lyrae  (Vega),  Apparent  Place 438 

Mean  Place 246 

Alpha  Ursae  Minoris  (Polaris),  Apparent  Place 251 

Mean  Place 233, 250 

Polaris  Tables 661 

Anniversaries  and  Festivals XIV 

Aphelia  of  Planets 648 

Apogee  of  Moon Green?rfch  Ephemeris   XII,  566 

Apparent  Places  of  800  Standard  Stars 287 

of  15  Northern  Circumpolar  Stars 251 

of  10  Southern  Circumpolar  Stars 487 

Ariel,  First  Satellite  of  Uranus 644, 645, 646 

Arrangement  and  Use  of  the  American  Ephemeris 685 

Aspects  of  the  Planets 648 

Astronomical  Constants XII 

Azimuth  of  Polaris  at  all  Hour  Angles 676 

at  Elongation 678 

Beginning  of  the  Seasons 566 

Besselian  Elements  of  Solar  Eclipses 562, 564 

Formulae  for  Star  Reductions 216 

Star  Numbers 218,230 

Exclusive  of  short-period  terms 230 

Beta  Lyrae,  Apparent  Place 440 

Mean  Place 246 

Beta  Persei  (Algol),  Apparent  Place 314 

Mean  Place 235 

Brilliancy  of  the  Planets,  greatest.     (See  Stellar  Magnitudes  of  Planets.) 

Charts  of  Solar  Eclipses following  pages  562, 564 

Chronological  Eras  and  Cycles XV 

Circumpolar  Stars,  Apparent  Places 251,487 

Mean  Places 250 
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Clarke's  Spheroid XII 

Conjunctions  of  Planets 648 

of  Satellites 611 

Constants,  Astronomical XII 

Culminations,  Moon 526 

Polaris 661 

Cygni  61,  Apparent  Place 460 

Mean  Place 247 

Parallax IX 

i>ay,  Civil  and  Astronomical 686 

Length  of XII 

of  Julian  Period XV 

Deimos,  Second  Satellite  of  Mars.     (Omitted  in  191 2.) 

Delta  Cassiopeix,  Apparent  Place 297 

Mean  Place 233 

Used  for  finding  time  of  culmination  of  Polaris               683 

Differential  Coordinates  of  Jupiter's  Vlth  and  Vllth  Satellites 613 

of  Phoebe 639 

Dione,  Fourth  Satellite  of  Saturn 636,638,641,643 

Disk  of  Mars 609 

of  Mercury 607 

of  Venus 608 

Distance,  Astronomical  Unit  of XII 

of  the  Af oon XII 

of  the  Planets  (see  also  reference  under  each  planet) XIII 

of  the  Sun XII 

Dominical  Letter XV 

Earth,  Dimensions  of XII 

Elements  of  Orbit  of XIII 

Earth's  Radius  Vector,  Logarithm  of Greenwich  Ephemeris  III 

Easter,  date  of XIV 

Eccentricities  of  the  Earth  and  Planets XIII 

Eclipses,  Solar  and  Lunar,  Elements  and  Circumstances  of 560 

Solar,  Besselian  Elements  of 562,  564 

Charts  of       .         . following  pages  562, 564 

Correction  to  Elements  of X 

Path  of  the  Shadow 563, 565 

Ecliptic,  Obliquity  of             214 

Election  Day,  Date  of XIV 

Elements  of  Planetary  Orbits XIII 

Elongations  of  Planets 648 

of  Satellites 611,637,644,647 

Elongation  of  Polaris,  For  Latitude  +45° 661 

Azimuth  at.  Table  VI 678 

Enceladus,  Second  Satellite  of  Saturn 636,637,641,643 

Ephemeris  for  the  Meridian  of  Greenwich  (Part  I) 1-214 

of  Washington  (Part  II) 215-558 

Equation  of  Time  for  Greenwich  Apparent  Noon          .                 Greenwich  Ephemeris  I 

for  Greenwich  Mean  Noon                                  Greenwich  Ephemeris  II 

for  Washington  Mean  Noon 518 

Equator,  Moons 212 

Equinoxes,  Date  of 566 

Errata IV 

Errors,  Mean,  for  1920  (Newcomb's  Star  Catalogue) 511 

Eta  Arg<ls,  Apparent  Place 375 

Mean  Place          ............  240 
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Festivals,  etc 

Geocentric  Ephemerides  of  the  Planets 
Latitude,  Reduction  to 

Golden  Number 

Gravity,  Acceleration  due  to 
Greenwich  Kphemeris  (Part  I) 
Heliocentric  Coordinates  of  the  Planets 
Hyperion,  Seventh  Satellite  of  Saturn  . 
lapetus.  Eighth  Satellite  of  Saturn 
Independent  Star-Numbers  . 

Exclusive  of  Short-period  Terms 
Formulae  for      . 

Irradiation 

Julian  Period 

Jupiter,  Distance  from  Earth,  logarithm  of  . 

Elements  of  Orbit  of 

Greenwich  Transit  of        . 

HeUocentric  Longitude  and  Latitude  of  . 

Horizontal  Parallax  of 

Radius  Vector  (Distance  from  Sun),  logarithm  of 

Reduction  to  Orbit 

Right  Ascension  and  Declination  at  Greenwich  Mean  Noon 

at  Washington  Transit 
Satellites,  Diagram  of  Apparent  Orbits  of        .         .         . 

Periods  of 

I,  II,  III,  and  IV,  Phenomena  and  Configurations  of 

Times  of  Superior  Conjunction  of 
Satellite  V,  Greatest  Elongation  of  . 
Satellites  VI  and  VII,  Differential  Coordinates  of 
Semidiameter,  Adopted  Constant  of 

Apparent  .... 

Sidereal  Time  of,  Passing  Meridian 

Stellar  Magnitude  of 

Washington  Transit  of 

Latitude,  for  finding,  by  an  Observed  Altitude  of  Polaris,  Tables 
Formula  for  Reduction  to  Geocentric    . 
Heliocentric,  of  the  Planets  . 
of  the  Moon  .... 
of  the  Sun      .... 
Length  of  the  Day         .... 
of  the  Month     .... 
of  the  Seconds  Pendulum 
of  the  Year        .... 
Libration  of  the  Moon  .... 
Light,  Velocity  of  .... 

Longitude,  Heliocentric,  of  the  Planets 
Mean,  of  the  Moon 
Nutation  in  .         .         . 

of  the  Sun  .... 
Short  Period  Terms  of  Nutation  in 
True,  of  the  Moon 
Lunar  Distances,  Example  in 
Magnitudes,  Stellar,  of  Jupiter 

of  Mars 
of  Mercury 
of  Neptune    . 
of  Saturn 
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XIV 
146 
650 
XV 

XII 

1-2  14 

178 

636, 639, 642, 643 
636, 639, 642, 643 

222,230 

230 

216 

XI 

XV 

194 

XIII 
164 

194 

164,551 
194 

194 

164 

551 

610 
610 
614 
6x1 
611 
613 
XIII 

164.551 

551 
609 

551 
671 

XII 

178 

208 

III 

XII 

XII 

XII 

XII 

2i3»566 

XII 

178 

212 

214 

III 

231 

208 

660 

609 
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607 

609 
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Magnitudes,  Stellar,  of  Uranus 609 

of  Venus 608 

Maps  of  Solar  Eclipses following  pages  562, 564 

Mars,  Apparent  Disk  of 609 

Distance  from  Earth,  logarithm  of 190 

Elements  of  Orbit  of XIII 

Greenwich  Transit  of 158 

Heliocentric  Longitude  and  Latitude  of 190 

Horizontal  Parallax  of 158,550 

Occultation  of 573 

Radius  Vector  (Distance  from  Sun),  logarithm  of 190 

Reduction  to  Orbit 190 

Right  Ascension  and  Declination  at  Greenwich  Mean  Noon  158 

at  Washington  Transit 550 

Satellites,  Diagram  of  App.  Orbits,  Times  of  Greatest  Elongation.     (Omitted  in  191 2.) 

Semidiameter,  Adopted  Constant  of XIII 

Apparent 158,550 

Sidereal  Time  of.  Passing  Meridian 550 

Stellar  Magnitude  of 609 

Washington  Transit  of 550 

Mass  of  Planets XIII 

Mean  Errors  for  1920,  of  825  Standard  Stars  (Newcomb's  Star  Catalogue)  511 

Mean  Places  of  825  Standard  Stars 233 

of  15  Northern  Circumpolars 250 

of  10  Southern  Circumpolars 250 

of  Stars  Occulted  by  the  Moon 567 

Mean  Solar  into  Sidereal  Time,  Table  III 668 

Mercury,  Apparent  Disk  of 607 

Distance  from  Earth,  logarithm  of 178 

Elements  of  Orbit  of XIII 

Greenwich  Transit  of 146 

Heliocentric  Longitude  and  Latitude  of 178 

Horizontal  Parallax  of 146, 542 

Radius  Vector  (Distance  from  Sun),  logarithm  of 178 

Reduction  to  Orbit 178 

Right  Ascension  and  Declination  at  Greenwich  Mean  Noon    .  146 

at  Washington  Transit        ....  542 

Semidiameter,  Adopted  Constant  of XIII 

Apparent 146,542 

Sidereal  Time  of.  Passing  Meridian 542 

Stellar  Magnitude  of 607 

Washington  Transit  of 542 

Meridian  Passage  of  Jupiter 164,551 

of  Mars 158,550 

of  Mercury *        .  146,542 

of  Moon Greenwich  Ephemeris  IV 

of  Neptune i77,557 

of  Saturn i7o»553 

of  Sun Greenwich  Ephemeris  1,518 

of  Uranus 176,555 

of  Venus '.  152,546 

Mimas,  First  Satellite  of  Saturn 636,637,641,643 

Mira  (see  Omicron  Ceti). 
Mizar  (see  Zeta  Ursae  Majoris). 

Month,  Length  of XII 

Moon,  Age  of,  at  Greenwich  Mean  Noon       ....         Greenwich  Ephemeris  IV 

Apogee  and  Perigee Greenwich  Ephemeris  XII,566 
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Moon,  Bright  Limbs 526 

Culminations,  upper  and  lower,  Meridian  of  Washington 526 

Distance  from  Earth,  Mean XII 

Eclipses  during  the  Year,  Elements  and  Circumstances  of          ....  560, 648 

Ephemeris  of Greenwich  Ephemeris  V-XII 

Equator,  Position  of .  212 

Libration,  Formulae  for  computing i  566 

Quantities  used  in  computing 213 

Times  of  Greatest 566 

Longitude  and  Latitude  of 208 

Formulae  for VII 

Longitude,  Mean 212 

True 208 

Motion  of ,  in  Mean  Longitude 212 

Node,  Mean  Longitude  of 212 

Parallax  for  Greenwich  Noon Greenwich  Ephemeris  IV 

for  Washington,  upper  and  lower  Transit 526 

Mean  Equatorial  Horizontal XII 

Perigee  and  Apogee Green?ricfa  Ephemeris  XII,  566 

Perigee,  Mean  Longitude  of .  212 

Phases  of Greenwich  Ephemeris  XII,  566 

Right  Ascension  and  Declination  for  each  Hour    .                Greenwich  Ephemeris  V-XII 

for  Washington  upper  and  lower  Transit   .  526 

Semidiameter,  Adopted  Constant  of XI,  XIII 

Apparent Greenwich  Ephemeris  IV,  526 

Sidereal  Time  of.  Passing  Meridian 526 

Transit,  upper,  at  Greenwich Greenwich  Ephemeris  IV 

upper  and  lower,  at  Washington 526 

Neptune,  Distance  from  Earth,  logarithm  of 199 

Elements  of  Orbit  of XIII 

Greenwich  Transit  of 177 

Heliocentric  Longitude  and  Latitude  of 199 

Horizontal  Parallax  of I77f557 

Radius  Vector  (Distance  from  Sun),  logarithm  of 199 

Reduction  to  Orbit 199 

Right  Ascension  and  Declination  at  Greenwich  Mean  Noon   .  177 

at  Washington  Ttaasit  557 

Satellite,  Diagram  of  Apparent  Orbit  of 647 

Period  of 647 

Tables  for  Determining  Position  Angle  and  Distance  of    .  646 

Times  of  Elongation  of 647 

Semidiameter,  Adopted  Constant  of XIII 

Apparent 177.557 

Sidereal  Time  of.  Passing  Meridian 557 

Stellar  Magnitude  of 609 

Washington  Transit  of 557 

Node,  Mean  Longitude  of  the  Moon's 212 

Nutation,  Constant  of XII 

Formulae  for VIII 

Terms  of  Short  Period  in  the 231 

in  Longitude,  Right  Ascension  and  Obliquity 214 

Oberon,  Fotuth  SateUite  of  Uranus 644,  645,  646 

Obliquity  of  the  Ecliptic,  Apparent 214 

Mean XII,  214 

Nutation  in 214 

Short  Period  Terms  of  Nutation  in 231 

Observatories,  Positions  of,  etc 650 
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Occultations,  Elements  for  Prediction  of 571 

Mean  Places  of  Stars 567 

of  Planets 573, 581 

Visible  at  Washington 605 

Omicron  Ceti  (Mira)  Apparent  Place                     306 

Mean  Place 234 

Opposition  of  Planets 648 

Orbits  of  the  Planets,  Elements  of XIII 

Orbit  Positions  of  Sirius,  Procyon,  and  a^  Centauri                IX 

Parallax,  Annual,  of  a^  Centauri,  61  Cygni,  Sirius,  and  Procyon IX 

Horizontal,  of  Jupiter 164,551 

of  Mars         ..........'.  158,550 

of  Mercury 146, 542 

of  Moon Greenwich  Ephemeria  IV,  XII,  526 

of  Neptune I77f557 

of  Saturn 1 70, 553 

of  Sun 213 

of  Uranus 176,555 

of  Venus 152, 546 

Solar,  Constant  of VII,  XII 

Pendulum,  Length  of  Seconds XII 

Perigee  of  the  Moon Oxeenwich  Ephemeris  XII,  566 

Longitude  of  Moon's 212 

Perihelia  of  Planets XIII,  648 

Phases  of  Edipses  of  Jupiter's  Satellites 615 

of  the  Moon Greenwich  Ephemeris  XII,  566 

Phenomena,  Eclipses,  Occultations,  Satellites,  etc.,  Part  III 559 

of  Jupiter's  Satellites 614 

Planetary  Configurations 648 

Phobos,  First  Satellite  of  Mars.     (Omitted  in  191 2.) 

Phcebe,  Ninth  Satellite  of  Saturn 636,  639 

Planetary  Configurations 648 

Orbits,  Elements  of XIII 

Planets,  Aspects  of 648 

at  Greatest  Brilliancy  (see  Stellar  Magnitude). 

at  Stationary  Points 648 

in  Ascending  and  Descending  Node 648 

in  Conjunction 648 

in  Elongation 648 

in  Opposition 648 

in  Perihelion  and  Aphelion 648 

in  Quadrature 648 

Occultations  of .  573,581 

Signs  of   .............         .  XVI 

Polaris,  Apparent  Place 251,661 

Azimuth  of,  at  All  Hour  Angles,  Table  V 676 

Azimuth  of,  at  Elongation,  Table  VI 678 

For  Finding  the  Times  of  Upper  and  Lower  Culminations  from  observations  in 
connection  with  Zeta  Ursee  Majoris  (Mizar),  S.  P.  and  Delta  Cassiopeise*  S.  P., 

Table  VII 683 

Mean  Place 233, 250 

R.  A.,  Decl.,  Culminations  and  Elongations  for  the  90th  Meridian,  Table  I  661 

Tables  for  Determining  Latitude  by  Observations  of  Polaris    ....  66 z 
Pole  Star  (see  Polaris). 

Precession,  Formulae  for  Computing 216 

General XII 

in  Longitude,  in  Solar  Day,  in  Sidereal  Day,  for  19 1 2 214 
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Procyon  (Alpha  Canis  Minoris),  Apparent  Place 
Mean  Place     .... 
Orbit  Position 

Parallax  .... 

Quadrature  of  Planets  .... 
Radius  Vector,  of  the  Earth,  logarithm  of 

of  the  Planets 
Reduction  of  Solar  to  Sidereal  Time,  and  vice  versa,  Tables  II,  III 

of  Stars  to  Apparent  Place,  Formulae  for 
Rhea,  Fifth  Satellite  of  Saturn 

Rings  of  Saturn 

Roman  Indiction 

Satellites  of  Jupiter       .... 
of  Mars.     (Omitted  In  1 9 1 2 . ) 
of  Neptune    .... 
of  Saturn       .... 
of  Uranus       .... 
Saturn,  Distance  from  Earth,  logarithm  of 
Elements  of  Orbit  of 
Greenwich  Transit  of 
Heliocentric  Longitude  and  Latitude  of 
Horizontal  Parallax  of 
Radius  Vector  (Distance  from  Sun), 
Reduction  to  Orbit   . 
Right  Ascension  and  Declination  at  Greenwich  Mean  Noon 

at  Washington  Transit 
Rings,  Elements  for  Determining  Geocentric  Position  of 
Satellites,  Diagram  of  Apparent  Orbits  of 

Differential  Coordinates  of  Satellite  IX 
Greatest  Elongations  of    . 

Names  of 

Periods  of 

Tables  for  Determining  Position  Angle  and  Distance 
Tables  of  Fractions  of  the  Periods  of  Revolution 
Semidiameter,  Adopted  Constant  of . 

Apparent 

Sidereal  Time  of.  Passing  Meridian 
Stellar  Magnitude  of 
Washington  Transit  of 


logarithm  of 


Seasons,  Beginning  of 
Semidiameter  of  Jupiter 
of  Mars    . 
of  Mercury 
of  Moon  . 
of  Neptune 
of  Saturn 
of  Sun 
of  Uranus 
of  Venus  . 
Semidiameters  of  the  Sun  and  Moon,  Adopted  Constants  of 

of  the  Planets,  Adopted  Constants  of 
Short  Period  Terms  of  Nutation    . 

in  Star  Numbers   . 
Sidereal  into  Mean  Solar  Time,  Table  II 
Noon,  Greenwich  Mean  Time  of 
Time  of  Washington  Mean  Noon 

or  Right  Ascension  of  Mean  Sun 
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238 
IX 
IX 
648 
III 

178 
665 
216 
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640 
XV 
610 
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170 

553 
640 

636 

639 

637 
636 

636 

641 

641 

XIII 

170,553 

553 
609 

553 
566 

164,551 
158,  550 
146.  542 
Greenwich  Ephemeris  IV,  XII,  526 

177.557 
170,553 
1. 518 
176,555 
152, 546 
XI,  XIII 

XIII 
231 

216 

665 
III 
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646 
636 
644 
196 
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